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Abstract 
Background: The electrocardiogram (ECG) and Doppler transthoracic echo-
cardiography (TTE) remain key diagnostic tools that also help identify the eti-
ology, assess severity and guide the therapeutic strategy for heart failure. This 
study aimed to characterize sex-specific electrocardiographic and echocardio-
graphic profiles among patients admitted for heart failure. Methods: We con-
ducted a retrospective descriptive study at Central Hospital of Yaoundé, in-
cluding all adults aged ≥18 years hospitalized for heart failure between Sep-
tember 2022 and April 2024. Data from resting surface ECGs and Doppler 
TTEs performed during hospitalization were extracted from medical records. 
Results: We included 397 patients: 230 women [F] vs 167 men [M] with heart 
failure. Smoking was more frequent in men (19.8%) than in women (6.09%) 
(p < 0.001), as well as alcohol use (3.2% vs 0.5%, p < 0.001). On ECG, sinus 
rhythm predominated without a significant sex difference (73.8% in men vs 
66.8% in women; p = 0.10), with a similar median heart rate (87 vs 87.5 bpm; 
p = 0.50). The most frequent arrhythmia was atrial fibrillation (8.2% in women 
vs 7.7% in men; p = 0.06), followed by left bundle branch block (2.6% vs 4.1%; 
p = 0.20), with no significant differences. On TTE, only right atrial dilatation 
differed significantly (23.4% in women vs 11.3% in men; p = 0.03). We ob-
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served left ventricular remodeling (16.5% vs 16.7%; p = 0.60), left ventricular 
hypertrophy (12.6% vs 11.9%; p = 0.90), right ventricular hypertrophy (1.3% 
vs 2.9%; p = 0.40), left ventricular dilation (8.6% vs 8.9%; p = 0.80), and right 
ventricular dilation (36.6% vs 51.9%; p = 0.20) without significant sex differ-
ences. Left ventricular ejection fraction (LVEF) was mostly reduced (20.5%), 
with a comparable distribution between sexes (p = 0.70), and right ventricular 
systolic dysfunction was rare (2%) with no significant difference (p = 0.20). 
Conclusion: Among hospitalized patients with heart failure, electrocardio-
graphic and echocardiographic profiles were broadly similar between sexes, 
except for Doppler echocardiography evidence of right atrial dilation, which 
was more frequent in women. On ECG, sinus rhythm predominated; on TTE, 
LVEF was mostly reduced. 
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1. Introduction 

Heart failure remains a major global public health problem, with rising prevalence 
and costs, and a particularly heavy burden of morbidity and mortality in low- and 
middle-income countries (LMICs) [1]. In Sub-Saharan Africa, etiologic profiles 
and age at onset differ from Western settings, with hypertensive heart disease, di-
lated cardiomyopathies, and acute rheumatic fever continuing to be the leading 
causes of hospitalization [2]. In Cameroon, several hospital-based studies have 
highlighted the burden of heart failure and documented local particularities in 
presentation and management [3]-[5]. 

In this context, the electrocardiogram (ECG) and Doppler transthoracic echo-
cardiography (TTE) are central and accessible tools to support diagnosis, refine 
severity, explore etiology, and guide therapeutic strategy [6] [7]. Beyond diagno-
sis, electrocardiographic parameters (e.g., atrial fibrillation, QRS widening, left 
bundle branch block, left ventricular hypertrophy) and echocardiographic param-
eters (left ventricular ejection fraction, chamber remodeling and dilation, diastolic 
function and right ventricular function, pulmonary pressures) are associated with 
prognosis [8]-[11]. International guidelines detail measurement methods, thresh-
olds, and phenotypic categories, notably for chamber quantification and for meas-
uring ejection fraction using Simpson’s method [6] [12]. 

Sex-related differences have also been described in heart failure—ranging from 
risk factors and phenotypes (including the higher frequency of heart failure with 
preserved ejection fraction in women) to therapeutic response and certain clinical 
outcomes [12]-[14]. Yet these differences remain under-documented in LMICs and 
particularly in Central African hospital settings, where limited access to advanced 
imaging and cardiac resynchronization devices further elevates the role of ECG 
and echocardiography [2] [6] [7]. In Cameroon, some hospital-based studies exist 
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but are often dated, focused on specific populations, or do not systematically de-
scribe electrocardiographic and echocardiographic profiles by sex [3]-[5]. Describ-
ing, in a referral hospital in Yaoundé, the sex-specific electrocardiographic and 
echocardiographic characteristics among patients hospitalized for heart failure 
helps fill this local knowledge gap, contextualize international data, and identify 
potential disparities useful for risk stratification and care-pathway optimization. 
Accordingly, the objective of our study was to characterize electrocardiographic 
and echocardiographic profiles by sex among adult patients hospitalized for heart 
failure in Yaoundé, and to situate these profiles relative to regional data and inter-
national standards for measurement and interpretation. 

2. Methods 
2.1. Study Design and Setting 

This was a retrospective, descriptive study conducted at one referral hospitals in 
Yaoundé, Cameroon, Central Hospital of Yaoundé. Medical records, electrocardi-
ograms (ECGs) and transthoracic Doppler echocardiograms of consecutive adult 
patients admitted with a primary diagnosis of heart failure were reviewed. 

2.2. Study Period and Population 

We included all patients aged ≥18 years admitted for heart failure between 1 Sep-
tember 2022 and 30 April 2024. Heart failure was defined according to the Euro-
pean Society of Cardiology/American College of Cardiology criteria used in the 
hospitals (clinical signs and symptoms of HF supported by imaging when availa-
ble). Patients were included if at least one standard 12-lead ECG recorded during 
hospitalization was available. When transthoracic Doppler echocardiography was 
performed during hospitalization, those data were extracted and analyzed. We ex-
cluded all participants without a diagnosis of heart failure, those younger than 18 
years, and those with incomplete medical records. 

2.3. Data Sources and Collection 

Demographic, clinical, ECG and echocardiographic data were extracted from in-
patient charts and electronic medical records using a standardized data extraction 
form. Data collected included age, sex, key comorbidities (hypertension, diabetes, 
ischemic heart disease), HF etiology (as recorded in the chart), New York Heart 
Association (NYHA) class on admission, vital signs, basic laboratory results, echo-
cardiographic parameters (LVEF, chamber dimensions, valvular lesions, diastolic 
function parameters) and in-hospital outcomes (length of stay, in-hospital mor-
tality). 

2.4. ECG Acquisition and Interpretation 

All resting 12-lead ECGs performed during hospitalization (ideally at admission) 
were retrieved in original digital or paper form. ECGs were analyzed by two inde-
pendent cardiologists/experienced readers blinded to patient outcomes. Discrep-
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ancies were resolved by consensus or by a third adjudicator. The following ECG 
parameters were systematically recorded: heart rate (bpm), cardiac rhythm (sinus 
rhythm, atrial fibrillation, flutter, other supraventricular rhythms), regularity, P 
morphology and duration (ms) (left and right atrial enlargement criteria), PR in-
terval (ms), QRS duration (ms), QRS morphology (left bundle branch block [LBBB], 
right bundle branch block [RBBB], nonspecific intraventricular conduction delay), 
QRS axis, presence of pathologic Q waves, ST-T changes (ischemic pattern), pres-
ence of left ventricular hypertrophy (LVH) by Sokolow-Lyon and Cornell criteria, 
presence and frequency of premature ventricular complexes (PVCs) or supraventric-
ular extrasystoles, and corrected QT interval (QTc) calculated using Bazett’s for-
mula (ms). Definitions used: complete prolonged QRS defined as ≥120 ms; LBBB 
and RBBB defined according to standard ECG criteria; LVH defined by Sokolow-
Lyon index (S in V1 + R in V5/V6 ≥ 35 mm) and/or Cornell voltage criteria; path-
ologic Q waves per standard definitions [15] [16]. 

2.5. Echocardiography Acquisition and Interpretation 

Transthoracic Doppler echocardiograms performed during hospitalization were 
retrieved and analyzed. When multiple studies were available, the echocardiogram 
closest to admission was used for primary analyses. Left ventricular ejection frac-
tion (LVEF) was measured using the Simpson biplane method when feasible; if 
Simpson measurement was not possible, a visual estimate or other validated method 
recorded in the report was used. Recorded echocardiographic variables included: 
LVEF (%), left ventricular end-diastolic and end-systolic diameters/volumes, left 
and right atrial sizes, diastolic function parameters (E, A, E/A ratio, deceleration 
time, tissue Doppler e’ velocities and E/E’ when available), presence and severity 
of valvular lesions, right ventricular function (TAPSE or qualitative assessment), 
estimated pulmonary artery systolic pressure, and presence of pericardial effusion. 
Echocardiograms were interpreted by experienced cardiologists/echocardiographers 
blinded to ECG findings. Standard departmental protocols and measurements were 
followed to ensure consistency [12] [17]. 

2.6. Key Variables and Outcomes 

Primary objective: describe the prevalence and patterns of ECG and echocardio-
graphic abnormalities among hospitalized heart failure patients. Secondary objec-
tives: explore associations between ECG/echocardiographic findings and clinical 
variables (etiology of HF, LVEF category, in-hospital mortality). Outcomes of inter-
est included prevalence of atrial fibrillation/flutter, conduction blocks (LBBB/RBBB), 
prolonged QRS, LVH, pathological Q waves, reduced LVEF, significant valvular 
disease, and major arrhythmias. 

2.7. Statistical Analysis 

The data extracted from these files were recorded in a digital database and then 
analyzed. R software version 4.2.3 and RStudio version 2023.6.1.524 (Integrated 
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Development Environment for R. Posit software, PBC, Boston, MA) were used to 
analyze the data. Qualitative variables were described by numbers and percentages. 
Quantitative variables were described as median [Q1 - Q3]. Pearson’s chi-square 
test and Fisher’s exact test were performed to compare risk factors, electrocardio-
graphic and echocardiographic characteristics between sexes; statistical significance 
was set at p < 0.05. 

2.8. Ethical Considerations 

The study protocol was approved by the institutional ethics committees of the par-
ticipating hospitals. Given the retrospective design, a waiver of individual informed 
consent was requested and obtained where local regulations allowed. Patient con-
fidentiality was ensured: all data were anonymized and stored on encrypted drives 
accessible only to the study team. 

3. Results 
3.1. Distribution of Risk Factors by Sex among Patients  

Hospitalized for Heart Failure 

In our retrospective series of 397 patients hospitalized for heart failure, 230 were 
women (58%) and 167 were men (42%), with a median age of 63 years [50 - 74] in 
women and 60 years [50 - 69] in men. Men smoked (19.8% vs 6.09%; p < 0.001) and 
consumed alcohol significantly more often (3.2% vs 0.5%; p < 0.001) than women. 
Other risk factors did not differ significantly by sex (p > 0.05) (Table 1).  

 
Table 1. Gender-based distribution of risk factors among patients hospitalized with heart failure. 

Variables 
Gender  

Total (N = 397) Women (n = 230) Men (n = 167) p-value 

Median age [minimum - maximum] 62.5 years [50 - 74] 63 years [50 - 74] 60 years [50 - 69] 0.1 

Risk factors     

High blood pressure 239 (60.2%) 145 (63.0%) 94 (56.3%) 0.1 

Dyslipidemia 19 (28.4%) 13 (30.2%) 6 (25%) 0.6 

Obesity 90 (22.6%) 58 (25.2%) 32 (19.2%) 0.1 

Diabete 65 (16.4%) 36 (15.7%) 29 (17.4%) 0.6 

Smoking 47 (11.8%) 14 (6.09%) 33 (19.8%) <0.001 

Alcoholism 17 (4.2%) 3 (0.5%) 14 (3.2%) <0.001 

Chronic kidney disease 5 (1.2%) 3 (1.3%) 2 (1.1%) >0.9 

Data are presented as counts (N, n) and percentages (%). p-values: Pearson’s chi-square test and Fisher’s exact test 
were performed to compare risk factors between sexes; statistical significance was set at p < 0.05. 

3.2. Distribution of Electrocardiographic Characteristics by Sex  
among Patients Hospitalized for Heart Failure 

Sinus rhythm was the most frequent pattern (69.6%), slightly more common in men 
(73.8%) than in women (66.8%), with no significant difference (p = 0.10). The 
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median heart rate was similar between sexes (87 vs 87.5 bpm; p = 0.50). Atrial 
fibrillation affected 8.0% of patients (8.2% in women vs 7.7% in men; p = 0.06), 
and left bundle branch block 3.2% (2.6% vs 4.1%; p = 0.20) (Table 2).  
 

Table 2. Distribution of electrocardiographic characteristics by sex in patients hospitalized for heart failure. 

Electrocardiographic Characteristics 
Gender  

Total (N = 397) Women (n = 230) Men (n = 167) p-value 

Sinusal rhythm 220 (69.6%) 127 (66.8%) 93 (73.8%) 0.1 

Heart rate median [Q1 - Q3] 87.0 [76.0 - 103.0] 87.0 [75.0 - 106.0] 87.5 [76.0 -102.0] 0.5 

Atrial fibrillation 32 (8%) 19 (8.2%) 13 (7.7%) 0.06 

Left bundle branch block 13 (3.2%) 6 (2.6%) 7 (4.1%) 0.2 

Data are presented as counts (N, n) and percentages (%). p-values: Pearson’s chi-square test and Fisher’s exact test were 
performed to compare electrocardiographic characteristics between sexes; statistical significance was set at p < 0.05. 

3.3. Distribution of Echocardiographic Characteristics by Sex  
among Patients Hospitalized for Heart Failure 

Right atrial dilation was more frequent in women (23.4%) than in men (11.3%; 
p = 0.03). Other features did not differ significantly: left ventricular remodeling 
(16.5% vs 16.7%; p = 0.60), left ventricular hypertrophy (12.6% vs 11.9%; p = 0.90), 
right ventricular hypertrophy (1.3% vs 2.9%; p = 0.40), left ventricular dilation 
(8.6% vs 8.9%; p = 0.80), and right ventricular dilation (36.6% vs 51.9%; p = 0.20). 
The distribution of left ventricular ejection fraction categories was comparable be-
tween sexes (p = 0.70). Right ventricular systolic dysfunction was rare (≈2%) with 
no sex difference (p = 0.20) (Table 3). 

 
Table 3. Distribution of echocardiographic characteristics by sex among patients hospitalized for heart failure. 

Echocardiographic Characteristics 
Gender  

Total (N = 397) Women (n = 230) Men (n = 167) p value 

Right atrial dilation 73 (18.3%) 54 (23.4%) 19 (11.3%) 0.03 

Left ventricular remodeling 66 (16.6%) 38 (16.5%) 28 (16.7%) 0.6 

Left ventricular hypertrophy 49 (12.3%) 29 (12.6%) 20 (11.9%) 0.9 

Right ventricular hypertrophy 8 (2%) 3 (1.3%) 5 (2.9%) 0.4 

Left ventricular dilation 35 (8.8%) 20 (8.6%) 15 (8.9%) 0.8 

Right ventricular dilation 29 (42.6%) 15 (36.6%) 14 (51.9%) 0.2 

LVEF    0.7 

Preserved (≥50%) 62 (15.6%) 41 (17.8%) 21 (12.5%)  

Impaired 35% - 49% 36 (9%) 21 (9.1%) 15 (8.9%)  

Severely impaired (<35%) 46 (11.5%) 29 (12.6%) 17 (10%)  

Right ventricular systolic dysfunction 8 (2%) 3 (1.3%) 5 (2.9%) 0.2 

LVEF: Left ventricular ejection fraction. Data are presented as counts (N, n) and percentages (%). p-values: Pearson’s 
chi-square test and Fisher’s exact test were performed to compare echocardiographic characteristics between sexes; 
statistical significance was set at p < 0.05. 
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4. Discussion 

The main findings of our study showed that sex differences were primarily behav-
ioral: smoking and alcohol consumption were higher in men, whereas classical 
metabolic risk factors (hypertension, diabetes, dyslipidemia, obesity) and median 
age did not differ significantly. On electrocardiography, no parameter differed by 
sex (predominant sinus rhythm, atrial fibrillation ~8%, left bundle branch block 
~3%). On echocardiography, only right atrial dilation was more frequent in women; 
the distribution of left ventricular ejection fraction categories was comparable. Our 
observations fit within an African landscape in which heart failure remains strongly 
linked to hypertension and non-ischemic cardiomyopathies, with hospitalizations 
at relatively young ages—findings demonstrated in the systematic review and Meta-
analysis by Agbor et al. (2018), as well as the works of Bloomfield et al. (2013) and 
Ntusi et al. (2009) [2] [15] [18]. 

Numerous studies in Sub-Saharan Africa describe an epidemiology of heart fail-
ure dominated by hypertensive heart disease and dilated cardiomyopathy, with a 
high burden of hospitalizations and constrained care pathways; our results align 
with this trend [4] [19] [20]. Overall, heart failure in women more often presents 
with preserved ejection fraction but distinctive alterations in internal cardiac struc-
ture [12] [21] [22]. The literature provides standardized thresholds and measure-
ment methods for reliably interpreting these parameters. In this context, the ob-
servation of more frequent right atrial dilation among women in our sample de-
serves confirmation and interpretation in light of the recommendations for echo-
cardiographic assessment of the right heart in adults issued by the American Society 
of Echocardiography, with endorsement from the European Association of Echo-
cardiography (a branch of the European Society of Cardiology) and the Canadian 
Society of Echocardiography, to distinguish what is attributable to biology, clinical 
phenotype, or measurement effects [23] [24]. 

From a pathophysiological standpoint, our results are first interpreted through 
risk behaviors: smoking increases the risk of heart failure and worsens prognosis, 
which is consistent with the male overrepresentation observed [25] [26]. Likewise, 
alcohol can induce dilated cardiomyopathy and destabilize heart failure; even at low 
doses, its cardiovascular effects are complex, supporting abstinence in cases of my-
ocardial disease [27] [28]. Regarding the atria and sex, atrial dilation—especially 
left atrial dilation—is a robust marker of diastolic load and events, modulated by 
body size and hemodynamic profiles that often differ in women [29] [30]. Our sig-
nal of more frequent right atrial dilation in women could reflect higher right-sided 
pressures in phenotypes with preserved ejection fraction and exercise-induced pul-
monary hypertension, which are reported more often in women [12] [21]. Finally, 
from the electrocardiographic perspective, the absence of sex differences in atrial 
fibrillation or left bundle branch block does not diminish their prognostic signif-
icance: a widened QRS and bundle branch blocks are associated with a higher risk 
of adverse events, while cardiac resynchronization therapy improves morbidity and 
mortality in eligible patients [8] [10] [31] [32]. 
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Echocardiographic acquisition and interpretation should follow international 
recommendations (dimensions, biplane Simpson ejection fraction, indexation); 
our results are aligned with these methodological frameworks and facilitate exter-
nal comparisons [33]. Similarly, the ECG remains a key tool; for left ventricular 
hypertrophy, the Sokolow-Lyon and Cornell criteria perform differently according 
to sex and body habitus, underscoring the value of analyses that integrate multiple 
indices [16] [34]-[36]. 

5. Clinical and Public Health Implications 

From a clinical and public health perspective, our findings first call for targeted 
prevention: the marked sex disparity in smoking and alcohol use justifies differ-
entiated, culturally tailored interventions, given the well-documented benefits of 
smoking cessation and alcohol reduction or abstinence in people with heart failure 
[25] [27]. For risk stratification, patients with a widened QRS complex and an ap-
propriate phenotype should be considered for cardiac resynchronization therapy 
in line with international guidelines and pivotal trials [6] [17] [31] [32]. In addi-
tion, right-heart phenotyping should be strengthened—particularly in view of the 
female overrepresentation of right atrial dilation—through rigorous measurement 
of right-sided dimensions, tricuspid annular plane systolic excursion (TAPSE), 
and estimated pulmonary artery pressure, aligned with society recommendations 
[24].  

6. Study Limitations 

The main limitations of our study lie in its retrospective, single-center design, which 
introduces selection bias toward hospitalized patients and limits the generalizability 
of the findings. Medical records contained missing data, weakening some estimates. 
The lack of detailed exposure measurements (quantity and duration of smoking 
and alcohol use) reduced the precision of risk-behavior analyses. Finally, the low 
frequency of certain events (e.g., left bundle branch block) decreased statistical 
power to detect differences. These limitations underscore the need for prospective, 
multicenter studies with standardized data collection and granular documentation 
of exposures. 

7. Conclusion 

Among the 397 patients hospitalized for heart failure at Central Hospital of Ya-
oundé, sex differences chiefly involved risk behaviors (higher smoking and alco-
hol use in men) and a higher frequency of right atrial dilation on Doppler trans-
thoracic echocardiography in women; aside from these elements, electrocardio-
graphic and echocardiographic profiles—including left ventricular ejection frac-
tion—were broadly similar between sexes. These findings support strategies pri-
oritizing prevention of modifiable behaviors, careful right-heart assessment, and 
the implementation of prospective multicenter studies to confirm and deepen these 
observations. 

https://doi.org/10.4236/wjcd.2026.163019


V. Ndobo et al. 
 

 

DOI: 10.4236/wjcd.2026.163019 190 World Journal of Cardiovascular Diseases 
 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Savarese, G., Becher, P.M., Lund, L.H., Seferovic, P., Rosano, G.M.C. and Coats, A.J.S. 

(2022) Global Burden of Heart Failure: A Comprehensive and Updated Review of Epi-
demiology. Cardiovascular Research, 118, 3272-3287.  
https://doi.org/10.1093/cvr/cvac013 

[2] Agbor, V.N., Essouma, M., Ntusi, N.A.B., Nyaga, U.F., Bigna, J.J. and Noubiap, J.J. (2018) 
Heart Failure in Sub-Saharan Africa: A Contemporaneous Systematic Review and Meta-
Analysis. International Journal of Cardiology, 257, 207-215.  
https://doi.org/10.1016/j.ijcard.2017.12.048 

[3] Kingue, S., Dzudie, A., Menanga, A., Akono, M., Ouankou, M. and Muna, W. (2005) 
A New Look at Adult Chronic Heart Failure in Africa in the Age of the Doppler Echo-
cardiography: Experience of the Medicine Department at Yaounde General Hospital. 
Annales de Cardiologie et d’Angéiologie, 54, 276-283.  
https://doi.org/10.1016/j.ancard.2005.04.014 

[4] Nganou-Gnindjio, C.N., Awah Epoupa, R.A., Wafeu Sadeu, G., Tchapmi Njeunje, 
D.P., Endomba Angong, F.T. and Menanga, A.P. (2021) Seasonal Variation of Decom-
pensated Heart Failure Admissions and Mortality Rates in Sub-Saharan Africa, Cam-
eroon. Annales de Cardiologie et d’Angéiologie, 70, 148-152.  
https://doi.org/10.1016/j.ancard.2021.04.002 

[5] Hamadou, B., Ngweth, M.N., Fotso, M.M., Mfeukeu-Kuate, L., Jingi, A.M., Noubiap, 
J.J., et al. (2017) Echocardiographic and Electrocardiographic Abnormalities in Adults 
Living with Human Immunodeficiency Virus: A Cross-Sectional Study in the Yaoundé 
Central Hospital, Cameroon. Cardiovascular Diagnosis and Therapy, 7, 607-615.  
https://doi.org/10.21037/cdt.2017.10.12 

[6] McDonagh, T.A., Metra, M., Adamo, M., Gardner, R.S., Baumbach, A., Böhm, M., et 
al. (2021) ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic Heart 
Failure. European Heart Journal, 42, 3599-3726. 

[7] Behnoush, A.H., Khalaji, A., Naderi, N., Ashraf, H. and von Haehling, S. (2022) 
ACC/AHA/HFSA 2022 and ESC 2021 Guidelines on Heart Failure Comparison. ESC 
Heart Failure, 10, 1531-1544. https://doi.org/10.1002/ehf2.14255 

[8] Whitbeck, M.G., Charnigo, R.J., Shah, J., Morales, G., Leung, S.W., Fornwalt, B., et al. 
(2013) QRS Duration Predicts Death and Hospitalization among Patients with Atrial 
Fibrillation Irrespective of Heart Failure: Evidence from the AFFIRM Study. Europace, 
16, 803-811. https://doi.org/10.1093/europace/eut335 

[9] Hawkins, N.M., Wang, D., McMurray, J.J.V., Pfeffer, M.A., Swedberg, K., Granger, C.B., 
et al. (2006) Prevalence and Prognostic Implications of Electrocardiographic Left Ven-
tricular Hypertrophy in Heart Failure: Evidence from the CHARM Programme. Heart, 
93, 59-64. https://doi.org/10.1136/hrt.2005.083949 

[10] Aguiló, O., Castells, X., Miró, Ò., Mueller, C., Chioncel, O. and Trullàs, J.C. (2022) 
The Prognostic Significance of Bundle Branch Block in Acute Heart Failure: A System-
atic Review and Meta-Analysis. Clinical Research in Cardiology, 112, 1020-1043.  
https://doi.org/10.1007/s00392-022-02105-z 

[11] Pender, A., Lewis-Owona, J., Ekiyoyo, A. and Stoddard, M. (2025) Echocardiography 
and Heart Failure: An Echocardiographic Decision Aid for the Diagnosis and Manage-
ment of Cardiomyopathies. Current Cardiology Reports, 27, Article No. 64.  

https://doi.org/10.4236/wjcd.2026.163019
https://doi.org/10.1093/cvr/cvac013
https://doi.org/10.1016/j.ijcard.2017.12.048
https://doi.org/10.1016/j.ancard.2005.04.014
https://doi.org/10.1016/j.ancard.2021.04.002
https://doi.org/10.21037/cdt.2017.10.12
https://doi.org/10.1002/ehf2.14255
https://doi.org/10.1093/europace/eut335
https://doi.org/10.1136/hrt.2005.083949
https://doi.org/10.1007/s00392-022-02105-z


V. Ndobo et al. 
 

 

DOI: 10.4236/wjcd.2026.163019 191 World Journal of Cardiovascular Diseases 
 

https://doi.org/10.1007/s11886-025-02194-y 

[12] Lam, C.S.P., Arnott, C., Beale, A.L., Chandramouli, C., Hilfiker-Kleiner, D., Kaye, D.M., 
et al. (2019) Sex Differences in Heart Failure. European Heart Journal, 40, 3859-
3868c. https://doi.org/10.1093/eurheartj/ehz835 

[13] Kaur, G. and Lau, E. (2022) Sex Differences in Heart Failure with Preserved Ejection 
Fraction: From Traditional Risk Factors to Sex-Specific Risk Factors. Women’s Health, 
18, 1-11. https://doi.org/10.1177/17455057221140209 

[14] Yilmaz, R. and Öz, E. (2023) Comparison of Electrocardiographic Parameters by Gen-
der in Heart Failure Patients with Preserved Ejection Fraction via Artificial Intelligence. 
Diagnostics, 13, Article No. 3221. https://doi.org/10.3390/diagnostics13203221 

[15] Bloomfield, G.S., Barasa, F.A., Doll, J.A. and Velazquez, E.J. (2013) Heart Failure in 
Sub-Saharan Africa. Current Cardiology Reviews, 9, 157-173.  
https://doi.org/10.2174/1573403x11309020008 

[16] Sokolow, M. and Lyon, T.P. (1949) The Ventricular Complex in Left Ventricular Hy-
pertrophy as Obtained by Unipolar Precordial and Limb Leads. American Heart Jour-
nal, 37, 161-186. https://doi.org/10.1016/0002-8703(49)90562-1 

[17] Ponikowski, P., Voors, A.A., Anker, S.D., Bueno, H., Cleland, J.G.F., Coats, A.J.S., et 
al. (2016) 2016 ESC Guidelines for the Diagnosis and Treatment of Acute and Chronic 
Heart Failure: The Task Force for the Diagnosis and Treatment of Acute and Chronic 
Heart Failure of the European Society of Cardiology (ESC) Developed with the Spe-
cial Contribution of the Heart Failure Association (HFA) of the ESC. European Heart 
Journal, 37, 2129-2200. https://doi.org/10.1093/eurheartj/ehw128 

[18] Ntusi, N.B. and Mayosi, B.M. (2009) Epidemiology of Heart Failure in Sub-Saharan 
Africa. Expert Review of Cardiovascular Therapy, 7, 169-180.  
https://doi.org/10.1586/14779072.7.2.169 

[19] Stewart, S., Wilkinson, D., Hansen, C., Vaghela, V., Mvungi, R., McMurray, J., et al. 
(2008) Predominance of Heart Failure in the Heart of Soweto Study Cohort: Emerging 
Challenges for Urban African Communities. Circulation, 118, 2360-2367.  
https://doi.org/10.1161/circulationaha.108.786244 

[20] Dzudie, A., Barche, B., Nkoke, C., Ngatchuesi, V.G., Ndom, M.S., Mouliom, S., et al. 
(2022) Survival Rate and Predictors of 36-Month Mortality in Patients with Heart Fail-
ure in Sub Saharan Africa: Insights from the Douala Heart Failure Registry (Do-HF). 
Cardiovascular Diagnosis and Therapy, 12, 577-588.  
https://doi.org/10.21037/cdt-22-166 

[21] Redfield, M.M. (2016) Heart Failure with Preserved Ejection Fraction. New England 
Journal of Medicine, 375, 1868-1877. https://doi.org/10.1056/nejmcp1511175 

[22] Redfield, M.M. and Borlaug, B.A. (2023) Heart Failure with Preserved Ejection Frac-
tion: A Review. JAMA, 329, 827-838. https://doi.org/10.1001/jama.2023.2020 

[23] Zaidi, A., Knight, D.S., Augustine, D.X., Harkness, A., Oxborough, D., Pearce, K., et 
al. (2020) Echocardiographic Assessment of the Right Heart in Adults: A Practical 
Guideline from the British Society of Echocardiography. Echo Research & Practice, 
7, G19-G41. https://doi.org/10.1530/erp-19-0051 

[24] Rudski, L.G., Lai, W.W., Afilalo, J., Hua, L., Handschumacher, M.D., Chandrasekaran, 
K., et al. (2010) Guidelines for the Echocardiographic Assessment of the Right Heart 
in Adults: A Report from the American Society of Echocardiography. Journal of the 
American Society of Echocardiography, 23, 685-713.  
https://doi.org/10.1016/j.echo.2010.05.010 

[25] Aune, D., Schlesinger, S., Norat, T. and Riboli, E. (2018) Tobacco Smoking and the 
Risk of Heart Failure: A Systematic Review and Meta-Analysis of Prospective Studies. 

https://doi.org/10.4236/wjcd.2026.163019
https://doi.org/10.1007/s11886-025-02194-y
https://doi.org/10.1093/eurheartj/ehz835
https://doi.org/10.1177/17455057221140209
https://doi.org/10.3390/diagnostics13203221
https://doi.org/10.2174/1573403x11309020008
https://doi.org/10.1016/0002-8703(49)90562-1
https://doi.org/10.1093/eurheartj/ehw128
https://doi.org/10.1586/14779072.7.2.169
https://doi.org/10.1161/circulationaha.108.786244
https://doi.org/10.21037/cdt-22-166
https://doi.org/10.1056/nejmcp1511175
https://doi.org/10.1001/jama.2023.2020
https://doi.org/10.1530/erp-19-0051
https://doi.org/10.1016/j.echo.2010.05.010


V. Ndobo et al. 
 

 

DOI: 10.4236/wjcd.2026.163019 192 World Journal of Cardiovascular Diseases 
 

European Journal of Preventive Cardiology, 26, 279-288.  
https://doi.org/10.1177/2047487318806658 

[26] Lee, H. and Son, Y. (2019) Influence of Smoking Status on Risk of Incident Heart 
Failure: A Systematic Review and Meta-Analysis of Prospective Cohort Studies. Inter-
national Journal of Environmental Research and Public Health, 16, Article No. 2697.  
https://doi.org/10.3390/ijerph16152697 

[27] Piano, M. (2017) Alcohol’s Effects on the Cardiovascular System. Alcohol Research: 
Current Reviews, 38, 219-241. https://doi.org/10.35946/arcr.v38.2.06 

[28] Rasoul, D., Ajay, A., Abdullah, A., Mathew, J., En, B.L.W., Mashida, K., et al. (2023) 
Alcohol and Heart Failure. European Cardiology Review, 18, e65.  
https://doi.org/10.15420/ecr.2023.12 

[29] Tsang, T.S.M., Abhayaratna, W.P., Barnes, M.E., Miyasaka, Y., Gersh, B.J., Bailey, K.R., 
et al. (2006) Prediction of Cardiovascular Outcomes with Left Atrial Size: Is Volume 
Superior to Area or Diameter? Journal of the American College of Cardiology, 47, 1018-
1023. https://doi.org/10.1016/j.jacc.2005.08.077 

[30] Hoit, B.D. (2014) Left Atrial Size and Function. Journal of the American College of 
Cardiology, 63, 493-505. https://doi.org/10.1016/j.jacc.2013.10.055 

[31] Cleland, J.G.F., Daubert, J., Erdmann, E., Freemantle, N., Gras, D., Kappenberger, L., 
et al. (2005) The Effect of Cardiac Resynchronization on Morbidity and Mortality in 
Heart Failure. New England Journal of Medicine, 352, 1539-1549.  
https://doi.org/10.1056/nejmoa050496 

[32] Moss, A.J., Hall, W.J., Cannom, D.S., Klein, H., Brown, M.W., Daubert, J.P., et al. (2009) 
Cardiac-Resynchronization Therapy for the Prevention of Heart-Failure Events. New 
England Journal of Medicine, 361, 1329-1338.  
https://doi.org/10.1056/nejmoa0906431 

[33] Lang, R.M., Badano, L.P., Mor-Avi, V., Afilalo, J., Armstrong, A., Ernande, L., et al. 
(2015) Recommendations for Cardiac Chamber Quantification by Echocardiography 
in Adults: An Update from the American Society of Echocardiography and the Euro-
pean Association of Cardiovascular Imaging. Journal of the American Society of Echo-
cardiography, 28, 1-39.e14. https://doi.org/10.1016/j.echo.2014.10.003 

[34] Casale, P.N., Devereux, R.B., Kligfield, P., Eisenberg, R.R., Miller, D.H., Chaudhary, 
B.S., et al. (1985) Electrocardiographic Detection of Left Ventricular Hypertrophy: De-
velopment and Prospective Validation of Improved Criteria. Journal of the American 
College of Cardiology, 6, 572-580. https://doi.org/10.1016/s0735-1097(85)80115-7 

[35] Hanna, E.B., Glancy, D.L. and Oral, E. (2010) Sensitivity and Specificity of Frequently 
Used Electrocardiographic Criteria for Left Ventricular Hypertrophy in Patients with 
Anterior Wall Myocardial Infarction. Baylor University Medical Center Proceedings, 
23, 15-18. https://doi.org/10.1080/08998280.2010.11928573 

[36] Su, F., Li, Y., Lin, Y., Lee, C., Wang, C., Meng, F., et al. (2017) A Comparison of Cornell 
and Sokolow-Lyon Electrocardiographic Criteria for Left Ventricular Hypertrophy 
in a Military Male Population in Taiwan Region: The Cardiorespiratory Fitness and 
Hospitalization Events in Armed Forces Study. Cardiovascular Diagnosis and Ther-
apy, 7, 244-251. https://doi.org/10.21037/cdt.2017.01.16 

https://doi.org/10.4236/wjcd.2026.163019
https://doi.org/10.1177/2047487318806658
https://doi.org/10.3390/ijerph16152697
https://doi.org/10.35946/arcr.v38.2.06
https://doi.org/10.15420/ecr.2023.12
https://doi.org/10.1016/j.jacc.2005.08.077
https://doi.org/10.1016/j.jacc.2013.10.055
https://doi.org/10.1056/nejmoa050496
https://doi.org/10.1056/nejmoa0906431
https://doi.org/10.1016/j.echo.2014.10.003
https://doi.org/10.1016/s0735-1097(85)80115-7
https://doi.org/10.1080/08998280.2010.11928573
https://doi.org/10.21037/cdt.2017.01.16

	Sex Differences in the Electrocardiographic and Echocardiographic Profiles of Hospitalized Heart Failure Patients in Cameroon
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. Study Design and Setting
	2.2. Study Period and Population
	2.3. Data Sources and Collection
	2.4. ECG Acquisition and Interpretation
	2.5. Echocardiography Acquisition and Interpretation
	2.6. Key Variables and Outcomes
	2.7. Statistical Analysis
	2.8. Ethical Considerations

	3. Results
	3.1. Distribution of Risk Factors by Sex among Patients Hospitalized for Heart Failure
	3.2. Distribution of Electrocardiographic Characteristics by Sex among Patients Hospitalized for Heart Failure
	3.3. Distribution of Echocardiographic Characteristics by Sex among Patients Hospitalized for Heart Failure

	4. Discussion
	5. Clinical and Public Health Implications
	6. Study Limitations
	7. Conclusion
	Conflicts of Interest
	References

