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Abstract (250)  

Aims: To examine clinical and social correlates of health-related quality of life (HRQL), in 

patients with heart failure (HF) from high- (HIC), upper middle- (UMIC), lower middle-(LMIC) 

and low-income (LIC) countries.  

Methods and Results: Between 2017 and 2020, we enrolled 23,292 patients with HF (32% 

inpatients, 61% men) from 40 countries in the Global Congestive Heart Failure Study. We 

recorded HRQL at baseline using Kansas City Cardiomyopathy Questionnaire (KCCQ)-12. In a 

cross-sectional analysis, we compared age- and sex-adjusted mean KCCQ-12 summary scores 

(SS: 0-100, higher=better) between patients from different country income levels. We used 

multivariable linear regression examining correlations (estimated coefficients) of KCCQ-12-SS 

with sociodemographic-, comorbidity-, treatment- and symptom-covariates. The adjusted model 

(37 covariates) was informed by univariable findings, clinical importance and backward 

selection. Mean age was 63 years and 40% were in NYHA class III-IV. Average HRQL was 

55±0.5. It was 62.5 (95% CI 62.0-63.1) in HIC, 56.8 (56.1-57.4) in UMIC, 48.6 (48.0-49.3) in 

LMIC, and 38.5 (37.3-39.7) in LICs (p<0.0001). Strong correlates (estimated coefficient [95% 

CI]) of KCCQ-12-SS were NYHA class III vs class I/II (-12.1 [-12.8 to -11.4] and class IV vs. 

class I/II (-16.5 [-17.7 to -15.3]), effort dyspnea (-9.5[-10.2 to -8.8]) and living in LIC vs. HIC (-

5.8[-7.1 to -4.4]). Symptoms explained most of the KCCQ-12-SS variability (partial R2=0.32 of 

total adjusted R2=0.51), followed by sociodemographic factors (R2=0.12). Results were 

consistent in populations across income levels.   

Conclusion: The most important correlates of HRQL in HF patients relate to HF symptom 

severity, irrespective of country-income level.  

Funding: Bayer   Key words: Health status, heart failure, correlates, global, quality of life



  

Introduction 

Poor health-related quality of life (HRQL) is common in heart failure (HF) and strongly 

predicts death and HF hospitalization in all regions of the world.1-3 Improving HRQL is therefore 

of major importance for HF patients. Patient-reported outcomes such as the Kansas City 

Cardiomyopathy Questionnaire-12 (KCCQ-12) systematically and reproducibly quantify 

HRQL.4-6  Previously identified correlates of poorer patient-reported HRQL are symptom 

severity, depressive symptoms, younger age and female sex,7-10 but important gaps in knowledge 

remain. Most importantly, the majority of available data include Western populations from high-

income countries. It is therefore unknown whether the factors affecting HRQL can be 

generalized to non-Western populations residing in countries with different health care systems 

and income levels. If HRQL characterized with a simple, widely available, inexpensive and 

standardized tool such as the KCCQ-12 is shown to be associated with the same clinical 

correlates across countries at different income level or in different geographic regions, it would 

further the usefulness of this tool in research as well as in clinical practice. 

The Global Congestive Heart Failure (G-CHF) study is a large contemporary multinational HF 

cohort,11 that offers the opportunity to identify factors associated with self-reported HRQL in a 

well characterized HF population, and to assess whether these differ across high- (HIC), upper 

middle- (UMIC), lower middle- (LMIC) and low-income (LIC) countries.  

 

Methods 

Study population 

The design of the prospective G-CHF study has been described previously.11 This cross-

sectional analysis of baseline G-CHF data comprises over 23,000 patients enrolled between 



  

December 2016 and December 2020, from 40 countries. We assigned the income level to each 

country according to the 4 categories specified by the World Bank’s 2017 listing: (HIC 

[n=8653], UMIC [n=5785], LMIC [n=6945] and LIC [n=1909]). World Bank criteria and the 

number of patients from each participating country is described in Table I of the Supplement. 

Adult patients with established HF seen in outpatient clinics or inpatient hospital wards were 

eligible and selected through convenience sampling. The diagnosis of HF was established by the 

patient’s local physician. Patients were excluded from the current analysis if HRQL was not 

assessed at baseline (n=140 [0.5%]). 

 

HRQL assessment 

Self-reported HRQL was measured at the baseline visit using the self-administered 

KCCQ-12.12 KCCQ and the shortened KCCQ-12 surveys have been validated in diverse HF 

populations from North and South America, Western Europe, and to a limited extent in parts of 

Asia, Africa, Eastern Europe and the Middle East.4, 12-18  

The KCCQ-12 consists of 12 items quantifying 4 domains of patient’s HF-related health 

status (supplemental Figure I); i) physical limitation (question 1a-c), ii) symptom frequency 

(question 2-5), iii) general quality of life (question 6 and 7) and iv) social limitation (question 8a-

c). Answers are recorded on a Likert scale with 5 or 7 points, and converted into scores ranging 

from 0-100 for each domain (higher scores reflect better HRQL). The average of the 4 domains 

makes up the KCCQ-12-summary score (SS; range 0-100), which was the primary outcome for 

HRQL in this analysis.  

KCCQ-12 is often summarized in 25-point categories, with the following score 

representations: 0-24 points, very poor; 25-50 poor to fair; 50-74 fair to good; and 75-100 good 



  

to excellent HRQL.19 A 5-point difference in KCCQ-12-SS is considered a minimally clinically 

important difference in scores, while 10 points is considered to be of moderate or major clinical 

importance.19 The G-CHF study used culturally and linguistically validated versions of the 

KCCQ-12 (https://www.cvoutcomes.org/licenses).  

 

Statistical analysis 

Distributions of baseline patient characteristics were summarized overall and by KCCQ-

12-SS 25-point range categories. Continuous variables are presented as means and standard 

deviations (SD) and categorical variables as counts and proportions. We used ANOVA to 

compare between-group differences in means and Chi-squared tests to compare differences in 

frequency distribution. We used a general linear model to compare age- and sex-adjusted means 

and 95% confidence intervals (CI) of the KCCQ-12 summary and domain scores across country 

income level strata. We first examined associations between continuous variables graphically 

with scatter plots, and calculated Pearson’s correlation coefficients. We then applied simple and 

multiple linear regression models to examine the association between patient level characteristics 

and KCCQ-12-SS (scale 0-100).  

We examined the normality assumption for the dependent variable using summary and 

variability estimates, residuals and q-q-plots. We evaluated the effect of one unit change in the 

independent variables on KCCQ-12-SS, based on the point estimates (estimated coefficients) and 

their 95% CIs. We used multiple covariate adjustment in the linear regression models to account 

for confounding bias that was expected in our cross-sectional observational study of a highly 

diverse HF population. Among 120 potential variables, we selected covariates for the 

multivariable models based on their impact on KCCQ-12-SS univariably (estimated coefficient 



  

≥5 [chosen because a difference in 5 points is considered a minimally clinically important 

difference19] and p<0.05), or based on their clinical interest (Table II in the Supplement). We 

examined best model fit by adjusted R2-values, and assessed multicollinearity using variance 

inflation factor and Eigenvalues. We also used the backward selection procedure in exploratory 

models set to eliminate variables that did not reach a significance level of 0.1. We used partial 

R2-estimates to understand the contribution to the variability in KCCQ-12-SS of 4 different 

groups of covariates (sociodemographic, comorbidities, treatments and signs and symptoms of 

congestion; Supplement Table II).  

As a sensitivity analysis, we implemented a principal component technique on categorical 

variables, as explained in detail in the Supplement. The principal component analyses were 

performed by 4 categories of variables: 1) sociodemographic covariates 2) comorbidities, 3) 

treatment and 4) signs and symptoms of congestion (Figure II in Supplement). 

We constructed a final multivariable model (n=37 variables) and two sensitivity analyses 

models; 1) a ‘Principal component model’ (n=14 variables), where individual covariates were 

replaced by principal component variables to the extent possible and 2) an ‘Expanded model’ 

including all the individual covariates that made up the the principal components (n=36 

variables); (Tables II-III of the Supplement). The final multivariable models were run overall and 

stratified by country income level; and in sensitivity analyses by geographical region and by 

inpatient or outpatient status. In an additional sensitivity analysis we constructed the same simple 

and multivariable models but replacing income level by geographic region, to explore the 

predictors of KCCQ-12-SS by geographical region. Lastly, left ventricular ejection fraction 

(LVEF) was not significantly correlated with KCCQ-12-SS univariably but because of clinical 



  

interest, it was included in the model in a sensitivity analysis. Two tailed p-values of <0.05 were 

considered to be nominally significant. All analyses were performed with SAS 9.4.  

 

Ethical considerations 

The study protocol was approved by each site’s local Ethics committee and the study was 

conducted according to the Declaration of Helsinki.  

 

Results 

Patient characteristics  

Baseline characteristics overall and by KCCQ-12-SS 25-point categories are presented in 

Table 1. The study population consisted of 23,292 patients with a mean (SD) age of 63.1 (14.9) 

years. Overall, 60.9% were men, 39.8% were in NYHA symptoms class III or IV and 31.6% 

were hospitalized at enrollment. The average KCCQ-12-SS was 55.0 (27). Compared to higher 

score-categories, patients with KCCQ-12-SS in the lowest category (poorest HRQL) were more 

often recruited from an inpatient setting, had HF symptoms in NYHA class III or IV and had 

signs and symptoms of congestion. Patients with KCCQ-12-SS in the lowest category were more 

frequently women, came from lower income countries, and rural locations, and were less 

educated and less often had health insurance. Patients with KCCQ-12-SS in the lowest score-

category were less likely to receive beta blockers or a renin angiotensin system blocker (RAS 

[angiotensin converting enzyme inhibitor/angiotensin receptor blocker/angiotensin receptor-

neprilysin inhibitor]) but more likely to be taking loop diuretics or digoxin.   

 

Patient characteristics and HRQL by country income level 



  

Patients from lower income country-groups were more often younger, females, recruited 

from an inpatient setting, more often presented with NYHA functional class III or IV and more 

frequently showed signs and symptoms of congestion (Table 2). Patients from LICs and LMICs 

were less likely to receive beta blockers, RAS blockers (only in LMICs) and mineralocorticoid 

receptor blockers (MRA, compared with UMICs but not HICs), but more likely to be taking loop 

diuretics or digoxin.  

Age- and sex-adjusted mean scores (95% CI) were 38.5 (37.3 to 39.7) in LIC, 48.6 (48.0 

to 49.3) in LMIC, 56.8 (56.1 to 57.4) in UMIC, and 62.5 (62.0 to 63.1) in HIC, p for trend 

<0.0001 (Table 2). The proportion of very poor HRQL (<25 points) was 41% in LICs, 21% in 

LMICs, 14% in UMICs, and 10% in HICs, respectively (p for trend <0.0001; Figure 1a). 

Conversely, the proportion with good or very good HRQL (≥50 points) was 34% in LICs, 50% 

in LMICs, 60% in UMICs and 69% in HICs, respectively (p for trend <0.0001). Differences in 

scores between the country income level sub-groups were consistent across the various KCCQ-

12 domains (Figure 1b-e).  

 

Correlates of HRQL in the G-CHF population  

Correlates of KCCQ-12-SS in the overall population identified in the multivariable model 

are described in Table 3. The total adjusted R2 in this model was 0.51. Most of the significant 

correlates of the KCCQ-12-SS were related to congestive signs and symptoms (partial R2 0.32) 

followed by sociodemographic factors (0.12), treatments (0.04) and comorbidities (0.03). The 

strongest correlates of poorer KCCQ-12-SS were higher NYHA class, inpatient status, dyspnea 

on normal exertion, paroxysmal nocturnal dyspnea, presence of a third heart sound, bilateral 

ankle edema and hepatomegaly, all of which had estimated coefficients ≥5, which means at least 



  

5 points lower KCCQ-12-SS when a specific symptom was present (Table 3). In this model 

(after adjusting for all the above variables), participants from a LIC had on average a 5.8 points 

lower KCCQ-12-SS compared with those from a HIC, while those from a UMIC had a 1.5 points 

higher score than those from HICs on average. Significant correlates of better KCCQ-12-SS 

were male sex, urban residence, higher education, and treatment with a RAS blocker, which were 

associated with 1.9 to 3.2 points higher average KCCQ-12-SS compared with their respective 

counterparts. The presence or absence of comorbidities had a small but statistically significant 

association with the KCCQ-12-SS.   

Sensitivity analyses using the principal components and expanded models provided 

similar results (Table IV in the Supplement). Including geographic region instead of country 

income level as an independent covariate, showed nearly identical results with unchanged effect 

sizes for the model covariates (Table V in the Supplement). LVEF remained non-significantly 

correlated with KCCQ-12-SS. The multivariable model run in inpatients and outpatients showed  

results that were largely consistent with the overall analysis (Table IX in the Supplement). 

 

Correlates of KCCQ-12-SS by country income level 

Correlates of KCCQ-12-SS stratified by country income level for the final adjusted 

model are described in Table 4. Patient characteristics that remained clinically meaningful 

correlates of KCCQ-12-SS (i.e., absolute value of effect estimates ≥5) across all country income 

levels were all related to congestive HF signs and symptoms (worse NYHA functional class, 

inpatient status at enrollment, paroxysmal nocturnal dyspnea, dyspnea on normal exertion). Male 

sex and urban living location remained independent sociodemographic correlates associated with 

better KCCQ-12-SS, but with a weaker effect than symptoms. While diuretics (a marker of 



  

congestion) were strongly and inversely associated with KCCQ-12-SS, other HF treatments and 

comorbidities had a weaker association with KCCQ-12-SS across most country income levels.  

Independent correlates of the KCCQ-12-SS across country income levels were mostly 

consistent, with some exceptions. COPD predicted 3.5 points worse KCCQ-12-SS in HICs but 

had less to non-significant effect on scores in the other country income groups. Ischemic etiology 

was associated with a worse score (3.9 points) in LMICs but did not meaningfully impact 

KCCQ-12-SS in the other income strata. Treatment with digoxin predicted a 3.0 points lower 

KCCQ-12-SS in LICs but was not significantly associated with KCCQ-12-SS in the other 

country income groups. Having a previous diagnosis of HF predicted worse scores in HICs and 

UMICs but better scores in LMICs and LICs. 

A larger proportion of the variance in average KCCQ-12-SS was explained in poorer vs. 

richer countries (adjusted R2: 0.65 in LICs, 0.51 in UMICs, 0.44 in LMICs and 0.44 in HICs; 

Table 4 bottom panel). The partial R2-analysis was consistent with observations in the overall 

population indicating that variables related to signs and symptoms of congestion accounted for 

the majority of the KCCQ-12-SS variability, followed by sociodemographic characteristics. 

Signs and symptoms accounted for a larger proportion of the variability in LICs, but less in the 

populations enrolled from richer countries, suggesting that patients in LIC may not have their 

symptoms of congestion as well controlled compared to those in richer countries. By contrast, 

sociodemographic covariates as well as treatments for HF accounted for a relatively larger 

proportion of the variability in HICs and less in lower income level groups. These results were 

consistent in various sensitivity analyses (Tables VI and VII in the Supplement).  



  

Discussion  

We previously demonstrated that HRQL quantified by KCCQ-12 in people with HF 

varied considerably by geographic region but that KCCQ-12 predicted mortality and morbidity 

everywhere.3 In the current analysis, we explored the correlates of HRQL in a large cohort of HF 

patients from 40 countries across 4 different income levels, taking into account a wide range of 

clinical and sociodemographic variables. We found that signs and symptoms of congestion were 

the strongest independent correlates of HRQL, and these explained most of the variability in 

HRQL. This finding was consistent across country income groups, although LIC remained a 

significant predictor of lower HRQL scores after multivariable adjustment. Thus, it appears that 

severity of HF is the most important correlate of HRQL in HF, globally. 

KCCQ-12 is designed to capture the impact of HF on HRQL, and takes account of the 

impact of symptoms on usual activities, social interactions, and satisfaction with life.12 It is 

therefore not surprising that NYHA class (a physician assessment of functional limitation due to 

symptoms), inpatient status and congestive signs and symptoms are the variables most strongly 

associated with patient-reported  HRQL.7, 20, 21, 22, 23  Importantly, our study also shows that these 

correlates of poorer HRQL are very similar across different countries and income levels. 

Previous observational studies examining the factors associated with HRQL were mostly 

conducted in HICs and UMICs.7, 24, 25 Few multinational studies have reported on the correlates 

of HRQL measured using the KCCQ across geographic regions and income settings.20, 21 These 

reports are in line with our observations, in that they found different markers of disease severity 

to be among the strongest correlates with HRQL, and these also explained most of the regional 

variation in HRQL in HF patients. This was consistent in those with preserved as well as reduced 

ejection fraction.20, 21 



  

 In our analysis, patients from LICs and LMICs experienced more congestive signs and 

symptoms than those from richer countries, and these factors explained a larger proportion of the 

overall HRQL variability in these settings than in UMICs and HICs. Greater congestion and 

worse HRQL were observed despite more frequent use of loop diuretics and digoxin (probably 

markers of disease severity) in LICs and LMICs, in addition to similar rates of use of other key 

HF drugs (beta blockers, RAS blockers and MRAs) across countries at different income levels. 

Treatments as a group explained only a minor proportion of the variability of HRQL. Use of 

most HF treatments was weakly correlated with self-reported HRQL in all groups, which is in 

line with findings from previous cross-sectional analyses.7, 20 The exception was loop diuretic 

use (and digoxin use in LICs), which was associated with a greater negative impact on HRQL in 

LICs compared with wealthier countries, in keeping with same finding for signs and symptoms 

of congestion. This suggets that the dominant feature influencing HRQL in lower income 

settings are markers of congestion (and treatment targeted at congestion). Whether the greater 

burden of congestive symptoms and lower HRQL seen in LMICs and LICs reflects more severe 

underlying cardiomyopathy, inadequate treatment (despite more diuretic therapy), poorer 

treatment adherence, lower access to care or other factors discussed below is uncertain. 

However, our observations should not discount the important findings from major clinical trials 

where some new drugs improved HRQL over time in HFrEF and HFpEF.26-32 Achieving better 

symptom control in patients with HF, and identifying patients earlier in the course of disease, 

especially those from LICs and LMICs may improve their HRQL. There was a surprising 

discrepancy in the correlation between HRQL and having a previous diagnosis of HF, which was 

associated with better HRQL in LICs and LMICs but worse HRQL in HICs and UMICs. The 

reason behind this observation is not clear. It is possible that it is related to differences in access 



  

to care. In HICs and UMICs where treatment is usually more readily available, a previous 

diagnosis of HF may reflect disease progression and possibly poorer health status. In LMICs and 

LICs, it may instead be that having a previous diagnosis of HF means that the patient will have 

ongoing HF treatment and therefore hopefully a better symptom control and hence better health 

status than somebody who is newly diagnosed. This however requires further exploration.  

Sociodemographic characteristics were the second most important group of variables 

explaining the variance of the KCCQ-12-SS, with female sex, residing in a rural community and 

coming from a LIC as the most important correlates. In contrast to signs and symptoms, 

sociodemographic characteristics explained more of the variability in HRQL in HICs than in 

LMICs and LICs. This suggests that in HIC, where symptom control is better, other features 

influence HRQL to a greater extent. Female sex has repeatedly proven to be inversely correlated 

with self-reported HRQL in the general community as well as in HF populations.7, 20, 21, 33 Our 

observations extends this pattern to a global HF population and although underlying reasons 

were not further explored, it is interesting to note that the impact of female sex on HRQL was 

stronger in HICs and UMICs than in LMICs and LICs. This may again be a reflection of the 

greater overall symptom burden in LMICs and LICs and the comparatively lesser importance of 

other variables in poorer countries.  

Markers of lower socioeconomic level such as lower income, lower education level or 

residence in rural areas, have yielded inconsistent results regarding their association with poorer 

disease-specific HRQL.34, 35, 36, 37, 38, 7, 25, 39 Our study provides important insights. First, the 

small but significantly better HRQL in urban areas across all settings suggests rural residence 

may be a marker of restricted access to health care, which is more accentuated in poorer 

countries. This information is important for health care providers, policy makers and health 



  

system organizers. Second, there was a strong univariable association between decreasing 

country income level and poorer HRQL, but after taking all other patient characteristics into 

consideration, only patients from LICs had a significantly lower HRQL than HIC-patients. 

Hence disease severity at presentation, much more than sociodemographic or cultural diversities 

between the groups of patients from different country income levels, seem to explain most of the 

observed differences in self-reported HRQL.  

Comorbidity related characteristics explained only a minor proportion of the variability 

of HRQL overall as well as within each country income sub-group. Well established prognostic 

risk factors in HF such as diabetes, atrial fibrillation or COPD had little impact on HRQL. This is 

somewhat surprising and partly contrasts previous findings.7, 20, 21 Notably, the effect of 

comorbidities on HRQL was somewhat larger in wealthier countries, which is in line with 

previous data mainly obtained in HICs and UMICs.7, 20, 40 Some of this variation may be 

explained by differences in diagnosis and disease severity across different settings.  

 There are some potential limitations of our study ; First, given the cross-sectional design, 

we are not able to determine a cause and effect relationship or directionality between the 

examined correlates with HRQL. Second, we did not assess the association of mental illness with 

HRQL, which has previously shown to be of importance.7 Third, we did not examine the impact 

of HF treatment dose, treatment adherence or biochemical markers such as natriuretic peptides 

on KCCQ-12-SS. Hence, despite extensive adjustment for known variables, residual 

confounding can still occur in the highly diverse G-CHF population. Fourth, we do not have 

information on longitudinal changes in KCCQ-12-SS at the present time. Fifth, although an R2 of  

0.51 suggests that a fair amount of inter-individual variability in KCCQ-12 SS is explained by 

the variables included in the analyses, there is a substantial degee of variability that remains 



  

unexplained. Future analyses from a G-CHF sub-study of 4000 people, which will have serial 

measures of HRQL over several years and additionally measures of six-minute walk test, lung 

function, frailty, depression and various biomarkers could provide further insights. Sixth, the 

fully adjusted multiple linear regression models had ≈ 23% missing data. However, given the 

overwhelming consistency of our results, the large remaining sample size and that the observed 

characteristics were largely similar between the population we used in the final model versus 

those who had missing data (Table X in the supplements), this should not affect the interpretation 

of our results.  

Versions of the KCCQ-12 in different languages were used. The general consistency of our 

results shows that the same measurable characteristics explain better or worse HRQL across 

widely different groups and in different country income levels and geographic regions. This 

indicates that the KCCQ-12 provides a standardized and reproducible summary of the patients 

own experience and that the HRQL construct captured by the KCCQ-12 is valid in most regions 

of the world.  

 

Conclusions 

The most important correlates of HRQL in patients with HF are signs and symptoms of 

congestion, a finding which was consistent across different country income groups. This supports 

the use of the KCCQ-12 as a useful tool for assessing health status in HF in most parts of the 

world. Improving  symptom control is likely to  have a big impact on HRQL, especially in LICs.  
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Legends 
 

Figure 1 Proportion of patients in each KCCQ-12 summary and domain score category, 

stratified by country income level. Patients from poorer countries exhibit a much worse health 

related quality of life in all domains covered by the KCCQ-12. Panel a) summary score (orange 

frame), b) physical limitation domain, c) symptom frequency domain, d) quality of life domain 

and e) social limitation domain. Numbers in boxes are proportions of the total in each KCCQ-12 

score category. Between-country income level comparisons were significant (p<0.001) for the 

summary score and for all domains.  

 

Graphical abstract. Signs and symptoms of congestion were the strongest independent 

correlates of HRQL and explained most of the variability in the KCCQ-12-SS. This was 

consistent across country income groups and most pronounced in LICs. Improved symptom 

control may have a big impact on HRQL, especially in LICs. *Estimates (estimated coefficients) 

after multivariable adjustment. Estimates indicate the change in mean KCCQ-12-SS by each unit 

change in the covariate. KCCQ-12-SS range (0 to 100, higher score=better HRQL). 

Abbreviations: Adj, adjusted; HF, Heart failure; HIC, High income country; KCCQ-12-SS, 

Kansas City Cardiomyopathy questionnaire-12 summary score; LIC, Low income country; 

LMIC, Lower-middle income country; NYHA, New York Heart Association; UMIC, Upper-

middle income country **Partial R2-values represents contribution of groups of covariates when 

added as follows: 1) Sociodemographic characteristics, 2) comorbidities, 3) treatments for HF 

and 4) signs and symptoms of congestion. 
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Table 1. Baseline characteristics by KCCQ-12-summary score stratified by 25-point categories 
  KCCQ-12 Summary Score category 
 

Missing Poor Poor-Fair Fair-Good 
Good-

Excellent 
Variable  0-24 25-49 50-74 75-100 
  n=3870 

16.6% 
n=5898 
25.3% 

n=6874 
29.5% 

n=6650 
28.5% 

KCCQ-12-SS, mean (SD) 0 13.4 (7.5) 37.6 (7.3) 62.3 (7.4) 87 (7.6) 
Demographics      
Age (years), mean (SD) 0 61.8 (17.0) 63.6 (15.2) 64.0 (14.3) 62.6 (13.9) 
Male sex, n (%) 0 1977 (51.1) 3407 (57.8) 4194 (61.0) 4609 (69.3) 
Recruited as hospital inpatient, n 
(%) 

4 2369 (61.2) 2438 (41.4) 1843 (26.8) 712 (10.7) 

Previous HF diagnosis 2 2846 (73.6) 4697 (79.6) 5802 (84.4) 6160 (92.6) 
Country income level 0     
   HIC  855 (22.1) 1856 (31.5) 2567 (37.3) 3375 (50.8) 
   UMIC  804 (20.8) 1510 (25.6) 1768 (25.7) 1703 (25.6) 
   LMIC  1431 (37.0) 2053 (34.8) 2171 (31.6) 1290 (19.4) 
   LIC  780 (20.2) 479 (8.1) 368 (5.4) 282 (4.2) 
Region 0     
   North America  258 (9.5) 612 (22.6) 808 (29.8) 1032 (38.1) 
   Western Europe  350 (9.2) 821 (21.5) 1136 (29.7) 1519 (39.7) 
   Eastern Europe  258 (14.2) 606 (33.4) 646 (35.6) 305 (16.8) 
   East Asia  233 (12.3) 583 (30.8) 679 (35.9) 399 (21.1) 
   South Asia  244 (8.2) 813 (27.3) 1180 (39.7) 737 (24.8) 
   Africa  1947 (36.4) 1522 (28.4) 1128 (21.1) 755 (14.1) 
   South America  362 (12.5) 624 (21.5) 803 (27.7) 1108 (38.3) 
   Middle East  218 (12.0) 317 (17.4) 494 (27.1) 795 (43.6) 
Rural living location, n (%) 6 1287 (33.3) 1619 (27.5) 1697 (24.7) 1313 (19.8) 
Education level, n (%) 83     
   None/primary school  2185 (21.3) 2685 (26.2) 2928 (28.5) 2463 (24.0) 
   Secondary school  1096 (14.2) 1992 (25.8) 2371 (30.7) 2260 (29.3) 
   Post-secondary  580 (11.1) 1198 (22.9) 1556 (29.8) 1895 (36.2) 
Health insurance, n (%)  12 1857 (48.0) 3546 (60.2) 4262 (62) 4714 (70.9) 
Primary HF etiology ischemic, n 
(%) 

1208 
1046 (28.5) 2180 (39.0) 2821 (43.3) 2826 (44.8) 

NYHA functional class, n (%) III 
and IV 

117 
3185 (82.8) 3283 (56.1) 1998 (29.2) 742 (11.2) 

LVEF category, n (%) 4090     
    <30%  1062 (20.6) 1303 (25.3) 1422 (27.6) 1362 (26.5) 
   30-39%  913 (17.2) 1420 (26.7) 1529 (28.8) 1449 (27.3) 
   40-49%  599 (14.8) 1045 (25.7) 1256 (30.9) 1161 (28.6) 
   ≥50%  873 (18.7) 1234 (26.4) 1379 (29.5) 1195 (25.5) 
Hemoglobin (g/L) 4157 123.3 (22.6) 127.8 (21.7) 129.6 (20.7) 133.9 (19.0) 



Systolic BP (mmHg) 64 122 (24.7) 123.6 (22.1) 123.7 (20.5) 124.1 (19.5) 
Disease History, n (%)      
Hypertension 2 2453 (63.4) 3991 (67.7) 4617 (67.2) 4223 (63.5) 
Valvular heart disease 1 1038 (26.8) 1600 (27.1) 1469 (21.4) 1157 (17.4) 
Coronary artery disease 1 1031 (26.6) 2311 (39.2) 2810 (40.9) 2605 (39.2) 
Atrial fibrillation 2 1028 (26.6) 1796 (30.5) 1950 (28.4) 1614 (24.3) 
COPD 1 427 (11.0) 775 (13.1) 730 (10.6) 506 (7.6) 
Diabetes mellitus 2 1127 (29.1) 1912 (32.4) 2183 (31.8) 1967 (29.6) 
Stroke 1 326 (8.4) 489 (8.3) 523 (7.6) 394 (5.9) 
Hyperlipiaemia 2 986 (25.5) 1992 (33.8) 2473 (36) 2698 (40.6) 
Sleep apnea 1 387 (10) 564 (9.6) 561 (8.2) 496 (7.5) 
HF related signs and symptoms, 
n (%) 

     

Paroxysmal nocturnal dyspnea  8 2788 (72.1) 2642 (44.8) 1693 (24.6) 561 (8.4) 
Neck vein distention 9 2049 (53.0) 1580 (26.8) 1112 (16.2) 555 (8.4) 
Rales 9 2049 (53.0) 1740 (29.5) 1078 (15.7) 354 (5.3) 
Third heart sound 8 1177 (30.4) 798 (13.5) 424 (6.2) 158 (2.4) 
Bilateral ankle edema 10 2793 (72.2) 3122 (53.0) 2604 (37.9) 1192 (17.9) 
Dyspnea on normal exertion 10 3558 (92.0) 4882 (82.8) 4579 (66.6) 2584 (38.9) 
Hepatomegaly 9 1336 (34.5) 859 (14.6) 449 (6.5) 176 (2.7) 
Treatment and devices, n (%)      
Beta blocker 8 2758 (71.3) 4649 (78.9) 5485 (79.8) 5778 (86.9) 
RAS blocker 7 2664 (68.9) 4317 (73.2) 5378 (78.2) 5563 (83.7) 
Mineralocorticoid receptor 
antagonist 

10 
2170 (56.1) 3369 (57.2) 3838 (55.8) 3532 (53.1) 

Loop diuretic 8 3574 (92.4) 5102 (86.6) 5366 (78.1) 4383 (65.9) 
Digoxin or digitoxin 7 1004 (26.0) 1068 (18.1) 979 (14.2) 685 (10.3) 
Implanted cardiac device 2 78 (2.0) 174 (3.0) 272 (4.0) 345 (5.2) 
Abbreviations: BP, Blood pressure; COPD, Chronic obstructive pulmonary disease; HF, Heart failure; HIC, 
High income country; KCCQ, Kansas City Cardiomyopathy questionnaire; LIC, Low income country; LMIC, 
Lower-middle income country; LVEF, Left ventricular ejection fraction; NYHA, New Your Heart Association; 
RAS, Renin angiotensin system (includes angiotensin converting enzyme inhibitor/angiotensin receptor 
blocker/angiotensin receptor-neprilysin inhibitor); SD, Standard deviation; UMIC, Upper-middle income 
country.  



Table 2.  Baseline characteristics stratified by country income level. 
  Country income level 

 Missing HIC UMIC LMIC LIC 

Variable 
 n=8653 

(37%) 
n=5785 
(25%) 

n=6945 
(30%) 

n=1909 
(8%) 

Demographics      

Age (Years), mean ± SD 0 67.2 (12.9) 65.3 (13.8) 57.8 (15.4) 57.1 (17.1) 

Male sex, n (%) 0 5896 (68.1) 3555 (61.5) 3853 (55.5) 883 (46.3) 

Recruited as hospital inpatient, n (%) 4 2116 (24.5) 1731 (29.9) 2916 (42) 599 (31.4) 

Previous diagnosis of HF, n (%) 2 7969 (92.1) 5232 (90.5) 5001 (72) 1303 (68.3) 

Rural living location, n (%) 6 1535 (17.8) 1070 (18.5) 2497 (36) 814 (42.6) 

Education level, n (%) 83     

None/primary school  2824 (32.6) 2766 (47.8) 3414 (49.1) 1257 (65.8) 

Secondary School  3237 (37.7) 1929 (33.4) 2183 (31.4) 370 (19.4) 

Post-Secondary  2520 (29.4) 1079 (18.7) 1348 (19.4) 282 (14.8) 

Health insurance, n (%) 12 7709 (89.2) 5081 (87.9) 1197 (17.2) 392 (20.5) 

NYHA class, n (%) III and IV 117 2726 (31.9) 2218 (38.4) 3123 (45.0) 1141 (59.8) 

LVEF categories, n (%) 4090     

   <30%  1943 (29.3) 1092 (22.7) 1542 (26.2) 572 (30.9) 

   30-39%  1811 (27.3) 1250 (26.0) 1762 (29.9) 488 (26.3) 

   40-49%  1442 (21.7) 1177 (24.5) 1089 (18.5) 353 (19.1) 

   ≥50%  1445 (21.8) 1295 (26.9) 1501 (25.5) 440 (23.8) 

Hemoglobin (g/L) 4157 130.3 (20.3) 132.7 (21.9) 126.1 (20.5) 124.1 (23.1) 

eGFR* (mL/min/1.73m2) 3788 61.1 (25.1) 67.7 (27.4) 68.2 (33.1) 72.8 (34.4) 

Systolic BP (mmHg) 64 122.9 (19.9) 123.5 (19.7) 123.6 (22.6) 125.6 (27.7) 

Pulse rate (bpm) 133 72.8 (14.6) 76.1 (16.0) 85 (18.1) 86 (19.1) 

Disease History, n (%)      

Hypertension 2 6171 (71.3) 3999 (69.2) 3999 (57.6) 1115 (58.4) 

Valvular heart disease 1 2090 (24.2) 1261 (21.8) 1529 (22) 384 (20.1) 

Coronary artery disease 1 3774 (43.6) 2787 (48.2) 2034 (29.3) 162 (8.5) 

Atrial fibrillation or flutter 2 3571 (41.3) 1510 (26.1) 1068 (15.4) 239 (12.5) 

COPD 1 1212 (14) 733 (12.7) 420 (6.1) 73 (3.8) 

Diabetes Mellitus 2 3407 (39.4) 1697 (29.3) 1831 (26.4) 254 (13.3) 

Stroke 1 70 (3.7) 378 (5.4) 579 (10) 705 (8.2) 

Hyperlipidemia 2 118 (6.2) 868 (12.5) 2498 (43.2) 4665 (53.9) 



Sleep Apnea 1 46 (2.4) 385 (5.5) 317 (5.5) 1260 (14.6) 
Signs and symptoms of congestion, n (%)      

Paroxysmal nocturnal dyspnea 8 1452 (16.8) 2084 (36.0) 2940 (42.3) 1208 (63.3) 

Neck vein distention 9 1178 (13.6) 1368 (23.7) 1908 (27.5) 842 (44.1) 

Rales 9 955 (11.0) 1455 (25.2) 2042 (29.4) 769 (40.3) 

Third heart sound 8 286 (3.3) 358 (6.2) 1403 (20.2) 510 (26.7) 

Bilateral ankle edema 10 2692 (31.1) 2576 (44.6) 3382 (48.7) 1061 (55.6) 

Dyspnea on normal exertion 10 4419 (51.1) 4365 (75.5) 5303 (76.4) 1516 (79.4) 

Hepatomegaly 9 238 (2.8) 787 (13.6) 1263 (18.2) 532 (27.9) 

Treatment and devices, n (%)      

Beta blocker 8 7728 (89.3) 4809 (83.2) 4778 (68.8) 1355 (71.0) 

RAS blocker 7 7110 (82.2) 4633 (80.2) 4610 (66.4) 1569 (82.2) 

Mineralocorticoid receptor antagonist 10 4074 (47.1) 3693 (63.9) 4073 (58.7) 1069 (56.0) 

Loop diuretic 8 6563 (75.9) 4095 (70.9) 6024 (86.8) 1745 (91.4) 

Digoxin or digitoxin 7 745 (8.6) 943 (16.3) 1409 (20.3) 519 (27.2) 

KCCQ-12 scores*, 95% CI      

KCCQ-12 summary score 
- 

62.5  
(62.0 to 63.1) 

56.8  
(56.1 to 57.4) 

48.6  
(48.0 to 49.3) 

38.5  
(37.3 to 39.7) 

KCCQ-12 physical limitation score 
545 

62.9  
(62.3 to 63.6) 

58.9  
(58.1 to 59.7) 

49.1  
(48.4 to 49.8) 

41.5  
(40.1 to 42.8) 

KCCQ-12 symptom frequency score 2 
68.6  

(68 to 69.2) 
64.0  

(63.3 to 64.7) 
56.7  

(56 to 57.4) 
46.2  

(44.9 to 47.5) 

KCCQ-12 general quality of life score 
13 

55.7  
(55.1 to 56.3) 

46.6  
(45.8 to 47.3) 

38.7  
(38.1 to 39.4) 

27.7  
(26.4 to 28.9) 

KCCQ-12 social limitation score 
988 

62.9  
(62.2 to 63.6) 

57.2  
(56.4 to 58) 

49.7  
(48.9 to 50.5) 

38.2  
(36.7 to 39.6) 

*Average scores are adjusted for age and sex, possible scores range from 0 to 100 where higer means better 

health related quality of life. 

Abbreviations: BP, Blood pressure; CI, Confidence interval, eGFR, Estimated glomerular filtration rate 

according to the MDRD (Modification of diet in renal disease) formula; HIC, High-income country; KCCQ, 

Kansas City Cardiomyopathy questionnaire; LVEF, Left ventricular ejection fraction; LIC, Low-income 

country; LMIC, Lower-middle income country; RAS, Renin angiotensin system (includes angiotensin 

converting enzyme inhibitor/angiotensin receptor blocker/angiotensin receptor-neprilysin inhibitor); NYHA, 

New York Heart Association; SD, standard deviation; UMIC, Upper-middle income country. 



Table 3. Correlates of KCCQ-12-SS in the G-CHF population in the multivariable model. Estimates 
(estimated coefficients) indicate the change in mean KCCQ-12-SS by each unit change in the covariate. 
Significant correlates are presented in bold, KCCQ-12-SS range (0 to 100, higher score=better HRQL). 

  Multiple Linear Regression Model 1* 
Number of observations 23292 
Number used in model 17934 

Variables Estimate (95%CI) P-value 

Partial R2        
(% of total R2) 
per covariate 

group** 

Sociodemographic     0.12 (24%) 
Living location, urban vs. rural 2.14 (1.46 to 2.82) <.0001   
Age by 10-year increments -0.49 (-0.71 to -0.28) <.0001   
Male vs. female 3.16 (2.54 to 3.78) <.0001   
Education level, referent: None/primary 
school       
   Secondary school 0.09 (-0.59 to 0.76) 0.81   
   Post-secondary school 2.19 (1.41 to 2.96) <.0001   
Previous Diagnosis of HF -0.13 (-0.97 to 0.7) 0.76   
Health insurance  -0.37 (-1.20 to 0.46) 0.38   
Country income level, referent: HIC       
  UMIC 1.48 (0.68 to 2.27) 0.0003   
  LMIC -0.56 (-1.56 to 0.45) 0.28   
  LIC -5.75 (-7.07 to -4.43) <.0001   
Comorbidities      0.03 (6.3%) 
HF ischemic vs. non-ischemic etiology 1.86 (1.24 to 2.48) <.0001   
Systolic BP (10 mmHg increments) 0.31 (0.17 to 0.45) <.0001   
Hemoglobin level (10 g/L increments) 0.23 (0.09 to 0.37) 0.002   
Diabetes mellitus -1.04 (-1.67 to -0.4) 0.001   
Atrial fibrillation -1.37 (-2.06 to -0.68) 0.0001   
COPD -1.45 (-2.37 to -0.53) 0.002   
Treatment     0.04 (8.3%) 
Betablocker 0.35 (-0.41 to 1.10) 0.37   
RAS blocker 1.88 (1.18 to 2.58) <.0001   
Digoxin/Digitoxin -0.32 (-1.13 to 0.50) 0.45   
Loop diuretic -3.94 (-4.70 to -3.17) <.0001   
Mineralocorticoid receptor antagonist 0.28 (-0.32 to 0.89) 0.36   
Implanted cardiac device 1.57 (0.12 to 3.01) 0.03   
Signs and symptoms of congestion     0.32 (63.4%) 
Inpatient vs. outpatient -7.01 (-7.72 to -6.3) <.0001   
NYHAfunctional class, referent: I or II       



    class III -12.08 (-12.8 to -11.36) <.0001   
    class IV -16.52 (-17.74 to -15.31) <.0001   
Paroxysmal nocturnal dyspnea -7.86 (-8.64 to -7.08) <.0001   
Neck vein distention -0.99 (-1.85 to -0.14) 0.02   
Rales -1.61 (-2.44 to -0.78) 0.0001   
Radiographic cardiomegaly  -1.18 (-1.84 to -0.53) 0.0004   
Acute pulmonary edema -2.21 (-3.33 to -1.10) 0.0001   
Third heart sound -6.62 (-7.65 to -5.6) <.0001   
Increased JVP (>6 cm H2O at right 
atrium) 1.15 (-0.08 to 2.38) 0.07   
Hepatojugular reflux 1.85 (0.80 to 2.91) 0.001   
Weight loss >4.5 kg the last 5 days in 
response to treatment -3.64 (-4.71 to -2.58) <.0001   
Bilateral ankle edema -5.00 (-5.67 to -4.32) <.0001   
Nocturnal cough -1.82 (-2.56 to -1.08) <.0001   
Dyspnea on normal exertion -9.51 (-10.22 to -8.8) <.0001   
Hepatomegaly -6.25 (-7.24 to -5.25) <.0001   
Pleural effusion -1.22 (-2.16 to -0.28) 0.01   
Decrease in VC by 1/3 from maximum 
rec. -0.90 (-1.81 to 0.01) 0.05   
Tachycardia (heart rate >120 beats/min) 0.36 (-0.66 to 1.38) 0.49   
Adjusted R2   0.51 (100%) 
Abbreviations: BP, Blood pressure; COPD, chronic obstructive pulmonary disease; HF, Heart failure; HIC, 

High income country; JVP, jugular vein pressure; KCCQ, Kansas City Cardiomyopathy questionnaire; 

LIC, Low income country; LMIC, Lower-middle income country; NYHA, New York Heart Association; 

RAS, Renin angiotensin system; UMIC, Upper-middle income country; VC, Vital capacity.  

* Left ventricular ejection fraction was not significantly associated with KCCQ-12-SS in sensitivity 

analyses and was not included in the final model. 

**Partial R2-values represents contribution of groups of covariates when added in descending order. 

 

 



Table 4.  Multivariable model showing correlates of the KCCQ-12-SS stratified by country income level. Estimates  

(estimated coefficients) indicate the change in mean KCCQ-12-SS by each unit change in the covariate. Significant correlates in bold, 

covariate names in bold if significant across all income levels. KCCQ-12-SS range (0 to 100, higher score=better HRQL). 

 
Multiple Linear Regression Full model* 

 
HIC UMIC LMIC LIC 

Number of observations 8653 5785 6945 1909 

Number used in model 6759 4359 5205 1611 

Variables Estimate (95%CI) Estimate (95%CI) Estimate (95%CI) Estimate (95%CI) 

Sociodemographic 
    

Living location, urban vs. rural 1.63 (0.36 to 2.89) 2.38 (0.76 to 4.01) 2.26 (1.20 to 3.31) 2.45 (0.55 to 4.36) 

Age by 10-year increments -0.48 (-0.88 to -0.07) -0.25 (-0.73 to 0.23) -0.39 (-0.75 to -0.04) -0.22 (-0.76 to 0.31) 

Male vs. female 3.88 (2.81 to 4.95) 3.40 (2.11 to 4.69) 2.58 (1.50 to 3.65) 1.75 (0.01 to 3.49) 

Education level, referent: None/primary school 
    

Secondary school 0.96 (-0.18 to 2.09) -0.93 (-2.34 to 0.47) 0.44 (-0.74 to 1.61) -0.69 (-2.98 to 1.61) 

Post-secondary school 3.01 (1.76 to 4.27) 1.31 (-0.37 to 3.00) 2.10 (0.70 to 3.50) -1.17 (-3.83 to 1.49) 

Previous diagnosis of HF -2.23 (-4.11 to -0.36) -5.73 (-7.78 to -3.68) 1.30 (0.09 to 2.51) 2.15 (0.26 to 4.03) 

Health insurance 1.42 (-0.16 to 3.00) -0.18 (-2.15 to 1.79) -1.36 (-2.68 to -0.04) -2.48 (-4.76 to -0.20) 

Comorbidities 
    

HF ischemic vs. non-ischemic etiology 1.31 (0.32 to 2.30) 1.02 (-0.25 to 2.30) 3.85 (2.71 to 5.00) -0.07 (-2.34 to 2.19) 

Systolic BP (10 mmHg increments) 0.49 (0.24 to 0.74) 1.22 (0.90 to 1.54) -0.09 (-0.32 to 0.14) -0.10 (-0.42 to 0.23) 

Hemoglobin level (10 g/L increments) 0.60 (0.34 to 0.86) 0.35 (0.05 to 0.64) -0.30 (-0.55 to -0.05) -0.03 (-0.41 to 0.34) 

Diabetes mellitus -1.23 (-2.23 to -0.23) -2.76 (-4.08 to -1.45) -0.06 (-1.25 to 1.12) 0.91 (-1.63 to 3.44) 

Atrial fibrillation -1.95 (-3.01 to -0.90) -0.59 (-2.01 to 0.83) -1.82 (-3.20 to -0.44) 1.55 (-1.13 to 4.23) 

COPD -3.51 (-4.88 to -2.14) 1.19 (-0.57 to 2.96) -1.50 (-3.51 to 0.52) 1.61 (-2.78 to 6.01) 

Treatment 
    

Beta blocker 1.83 (0.19 to 3.47) 1.71 (0.08 to 3.33) -1.10 (-2.21 to 0.02) 1.07 (-0.86 to 3.01) 

RAS blocker 2.59 (1.33 to 3.86) 0.38 (-1.14 to 1.89) 2.26 (1.16 to 3.35) 2.27 (-0.09 to 4.63) 

Digoxin/Digitoxin 0.61 (-1.05 to 2.28) 0.97 (-0.68 to 2.62) -0.98 (-2.33 to 0.37) -3.03 (-5.07 to -0.98) 

Loop diuretic -4.73 (-5.93 to -3.54) -3.12 (-4.57 to -1.68) -2.28 (-3.82 to -0.74) -5.27 (-8.52 to -2.02) 

Mineralocorticoid receptor antagonist -0.77 (-1.76 to 0.22) 0.63 (-0.69 to 1.95) 1.00 (-0.11 to 2.11) -0.34 (-2.16 to 1.47) 

Implanted cardiac device 1.96 (0.26 to 3.65) -2.76 (-6.45 to 0.93) 4.96 (-1.01 to 10.94) 11.28 (-21.57 to 44.13) 
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Signs and symptoms of congestion 
    

Hospital Inpatient vs. Outpatient -9.91 (-11.27 to -8.56) -7.65 (-9.08 to -6.22) -4.67 (-5.92 to -3.42) -7.87 (-9.96 to -5.79) 

NYHA functional class, referent: I or II 
    

class III -12.55 (-13.79 to -11.32) -10.89 (-12.4 to -9.37) -12.58 (-13.81 to -11.36) -12.75 (-15.13 to -10.36) 

class IV -17.94 (-20.82 to -15.05) -14.02 (-16.46 to -11.58) -16.2 (-18.21 to -14.2) -17.56 (-20.54 to -14.59) 

Paroxysmal nocturnal dyspnea -6.94 (-8.49 to -5.40) -8.72 (-10.21 to -7.24) -6.62 (-7.87 to -5.36) -9.35 (-11.83 to -6.88) 

Neck vein distention -0.53 (-2.20 to 1.13) -0.15 (-1.90 to 1.61) -0.91 (-2.32 to 0.50) -5.62 (-7.81 to -3.44) 

Rales -2.83 (-4.58 to -1.08) -2.43 (-4.09 to -0.76) 0.06 (-1.22 to 1.35) -3.73 (-6.04 to -1.41) 

Radiographic cardiomegaly -2.73 (-3.89 to -1.57) 1.24 (-0.10 to 2.58) -2.76 (-3.93 to -1.59) 0.10 (-1.87 to 2.06) 

Acute pulmonary edema -0.58 (-2.98 to 1.81) -2.14 (-5.02 to 0.73) -3.64 (-5.19 to -2.08) 0.24 (-2.56 to 3.05) 

Third heart sound  -5.35 (-8.22 to -2.47) -8.86 (-11.42 to -6.31) -3.99 (-5.46 to -2.52) -5.58 (-7.94 to -3.21) 

Increased JVP (>6 cm H2O at right atrium) 1.06 (-1.14 to 3.26) 1.01 (-1.71 to 3.74) 0.34 (-1.78 to 2.46) 1.23 (-1.98 to 4.45) 

Hepatojugular reflux 4.43 (2.31 to 6.56) -0.30 (-2.52 to 1.92) 1.69 (-0.03 to 3.42) 2.62 (0 to 5.25) 

Weight loss >4.5 kg last 5 days in response to 

treatment  
-3.72 (-5.95 to -1.48) -7.07 (-9.07 to -5.07) -2.43 (-4.10 to -0.77) -1.09 (-4.22 to 2.04) 

Bilateral ankle edema -2.61 (-3.79 to -1.43) -7.13 (-8.52 to -5.73) -5.76 (-6.94 to -4.59) -7.32 (-9.27 to -5.36) 

Nocturnal cough -0.75 (-2.27 to 0.77) -2.75 (-4.14 to -1.35) -1.53 (-2.74 to -0.32) -3.87 (-6.1 to -1.64) 

Dyspnea on normal exertion -8.17 (-9.3 to -7.04) -8.49 (-10.05 to -6.94) -11.85 (-13.16 to -10.53) -9.59 (-12.18 to -6.99) 

Hepatomegaly -4.77 (-7.75 to -1.78) -2.73 (-4.63 to -0.83) -8.21 (-9.74 to -6.68) -5.56 (-8.01 to -3.10) 

Pleural effusion -3.62 (-5.36 to -1.88) 1.43 (-0.55 to 3.42) -0.98 (-2.56 to 0.60) 1.20 (-1.25 to 3.65) 

Decrease in VC by 1/3 from maximum rec. -2.12 (-3.59 to -0.66) -1.22 (-3.15 to 0.70) 2.81 (1.18 to 4.45) 9.36 (3.9 to 14.82) 

Tachycardia (heart rate >120 beats/min) -0.24 (-2.47 to 2.00) 1.05 (-0.96 to 3.05) -0.87 (-2.47 to 0.72) 2.50 (-0.04 to 5.04) 

Partial R2 (% of total R2) per covariate group* 
    

Sociodemographic 0.05 (11%) 0.04 (8.6%) 0.02 (4.1%) 0.04 (6.2%) 

Comorbidities 0.07 (15.5%) 0.05 (12.1%) 0.05 (10.4%) 0.06 (9.8%) 

Treatment 0.04 (11.4%) 0.05 (11.3%) 0.04 (7.5%) 0.05 (7.3%) 

Signs and symptoms 0.28 (64.9%) 0.30 (68.3%) 0.40 (78.6%) 0.50 (76.7%) 

Adjusted R2 0.44 (100%) 0.44 (100%) 0.51 (100%) 0.65 (100%) 

Abbreviations: BP, Blood pressure; COPD, chronic obstructive pulmonary disease; HF, Heart failure; HIC, High income country; JVP, jugular vein 

pressure; KCCQ, Kansas City Cardiomyopathy questionnaire; LIC, Low income country; LMIC, Lower-middle income country; NYHA, New York Heart 

Association; RAS, Renin angiotensin system blocker; UMIC, Upper-middle income country; VC, Vital capacity. 

* Left ventricular ejection fraction was not significantly associated with KCCQ-12-SS in sensitivity analyses and was not included in the final model. 

**Partial R
2
-values represents contribution of groups of covariates when added in descending order. 
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