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Abstract 
Background: The “10 Golden Rules” provide evidence-based guidance to re-
duce cardiovascular risk during recreational sport, but their awareness and 
application in sub-Saharan African settings remain largely unknown. This 
study assessed awareness and self-reported application of these rules among 
amateur recreational athletes in Douala, Cameroon. Methods: A cross-sec-
tional survey was conducted from September 2025 to January 2026 in two ma-
jor sports centres in Douala. We enrolled adults (≥18 years) who self-reported 
regular recreational physical activity at least once every two weeks, primarily 
on weekends (operational definition of “weekend athlete”), excluding profes-
sional or competitive athletes. Data collection included standardized anthro-
pometric and blood pressure measurements, plus interviewer-administered 
questionnaires assessing awareness (“already heard of”: yes/no) and self-re-
ported application frequency (“never”/”sometimes”/“often”/”always”/”not 
applicable” if the situation never occurred) of each rule. Results: Participants 
(median age 43 years; 54.5% women) were highly educated (69.1% university 
level) but exhibited a substantial cardiometabolic burden: median BMI 28.7 
kg/m2 (49.1% overweight, 36.4% obese), 79.1% with abdominal obesity, and 
26.4% with diastolic hypertension. Awareness exceeded 70% for five rules: 
warm-up/recovery (89.1%), avoidance of smoking (70.9%) and illicit drug 
consumption (76.4%), and symptom consultation (73.6%). Application was 
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low overall. Among participants to whom symptom-related rules applied (i.e., 
excluding “not applicable” responses), “never” applying remained high (e.g., 
46.4% for chest pain consultation overall; restricted estimates similar or 
higher). “Never” applying was reported by 46.4% for chest pain consultation, 
50.9% for palpitations, 50.9% for malaise, and 64.6% for age-based pre-partic-
ipation medical screening. Awareness was lowest for hydration every 30 
minutes (22.7%) and the age-based medical check (Rule 10, 45.5%). Explora-
tory stratification showed numerically lower awareness of Rule 10 among 
women (41.7%) than men (50.0%), with particularly low levels in the groups 
to whom the rule directly applies: 48.7% among men ≥ 35 years and only 
25.9% among women ≥ 45 years. Only 13.6% reported knowing how to per-
form chest-compression CPR. Conclusion: In this urban Cameroonian sam-
ple of recreational athletes, a high prevalence of cardiometabolic risk factors 
coexists with gaps in awareness and particularly low self-reported application 
of key cardiovascular safety rules, especially symptom recognition and pre-
participation screening. These findings parallel behavioural patterns described 
in France, suggesting similar challenges in translating awareness to action. 
Context-appropriate educational interventions in local sports facilities may be 
needed to address these prevention gaps. 
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1. Introduction 

Regular physical activity reduces the incidence of cardiovascular disease, type 2 
diabetes and all-cause mortality [1] [2]. However, physical exertion, especially 
when intense, irregular, or undertaken by deconditioned individuals, can para-
doxically precipitate acute cardiac events, including sudden cardiac arrest [3] [4]. 
While the global incidence of sports-related sudden cardiac arrest range from 0.13 
to 13.0 per 100,000 person-years [5], a study in Cameroon estimated the incidence 
at 1.7 per 100,000 athletes per year [6]. Outcomes are often catastrophic, with 
case-fatality rates remaining extremely high in sub-Saharan Africa. This is largely 
attributable to delayed access to emergency medical services, a scarcity of publicly 
accessible automated external defibrillators (AEDs), and limited bystander cardi-
opulmonary resuscitation (CPR) training [7] [8]. 

In response to this global public health concern, the Club des Cardiologues du 
Sport published ten simple, evidence-based behavioural recommendations in 
2006, known as the “10 Golden Rules” [9]. These rules, subsequently endorsed by 
the French National Academy of Medicine and several sports federations—are 
designed to mitigate the risks associated with sports participation. They address: 
1) consulting a physician for chest pain or abnormal dyspnoea during effort; 2) 
consulting for palpitations during effort; 3) consulting for malaise during effort; 
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4) performing a 10-minute warm-up and recovery; 5) hydrating every 30 minutes; 
6) avoiding sport during fever or extreme heat; 7) avoiding smoking before sport; 
8) avoiding doping substances or self-medication; 9) undergoing a medical eval-
uation before resuming intense activity after an interruption; and 10) undergoing 
a medical evaluation before intense sport for men ≥ 35 years and women ≥ 45 
years [9]. 

Cameroon, like many low- and middle-income countries, is undergoing a rapid 
epidemiological transition [10]. Sedentary behaviour is rising in urban areas 
while, concurrently, leisure-time physical activity is increasing among the middle 
class [6]. This shift occurs against a backdrop of a high prevalence of cardiometa-
bolic risk factors; obesity, abdominal obesity, and hypertension are now highly 
prevalent in cities like Douala [11]. Despite this context, no previous study in Cen-
tral Africa has evaluated awareness or application of internationally recognized 
prevention rules, such as the “10 Golden Rules”, among amateur athletes. The 
present study therefore aimed to: 1) characterize the anthropometric and clinical 
profile of weekend athletes in Douala; 2) quantify awareness and self-reported ad-
herence to each of the ten rules; and 3) identify priorities for targeted prevention 
programmes in this population. 

2. Methods 

This descriptive cross-sectional study was conducted and reported in accordance 
with the Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines for cross-sectional studies [12]. 

2.1. Study Design 

The investigation was a single-contact, cross-sectional survey combining self-re-
ported questionnaire data with standardised anthropometric and clinical meas-
urements. No follow-up was performed. 

2.2. Setting 

The study was conducted at two highly frequented sports facilities in Douala, 
Cameroon: one public municipal stadium and one private fitness centre. Both fa-
cilities primarily serve urban, middle-class adults engaged in recreational physical 
activity. Data collection occurred between September 2025 and January 2026. 

2.3. Participants 

Eligible participants were adults aged ≥ 18 years who self-reported regular recre-
ational physical activity at least once every two weeks, primarily on weekends. For 
the purposes of this study, this operational definition constituted a “weekend ath-
lete.” Professional or competitive athletes were excluded. 

A convenience sampling approach was used. Trained research assistants ap-
proached individuals present at the facilities during weekend sessions, provided a 
brief explanation of the study, and invited them to participate. All eligible indi-
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viduals who were approached provided verbal informed consent and were en-
rolled consecutively. The questionnaire was piloted on 10 non-study recreational 
athletes to assess clarity, comprehension, and timing. Interviewers received stand-
ardized training on neutral phrasing, measurement protocols, and assurance of 
anonymity. 

2.4. Variables 

The primary outcomes were: 
• Awareness of each rule (“already heard of”: yes/no) 
• Self-reported frequency of application of each rule (“never,” “sometimes,” “of-

ten,” “always,” or “not applicable” when the situation had never occurred) 
For symptom-related rules (Rules 1 - 3) and Rule 10 (age-based screening), the 

“not applicable” option was offered if the symptom or situation had never oc-
curred or if the age criterion was not met. In such cases, “never” indicated non-
application despite applicability. 

Secondary outcomes included: 
• Anthropometric measures (height, weight, waist circumference, body mass in-

dex [BMI]) 
• Resting blood pressure and heart rate 
• Self-reported cardiometabolic history (hypertension, diabetes, dyslipidaemia, 

chronic kidney disease, smoking, prior stroke) 
• Physical activity profile (types of activity, weekly frequency, session duration, 

perceived intensity) 
• Basic emergency-response knowledge (recognition of sudden cardiac arrest, 

first action, CPR awareness, familiarity with defibrillators) 
All variables were defined a priori using standardized criteria. BMI was catego-

rized according to World Health Organization (WHO) guidelines [13]. Abdominal 
obesity was defined using International Diabetes Federation (IDF) thresholds (≥94 
cm for men, ≥80 cm for women) [14]. Hypertension was defined as systolic blood 
pressure > 140 mmHg and/or diastolic blood pressure > 90 mmHg. 

2.5. Data Sources/Measurement 

Data were collected using a structured, paper-based questionnaire in French, ad-
ministered face-to-face by trained interviewers (medical or paramedical students) 
to minimize misinterpretation. The questionnaire comprised 35 closed-ended 
items, including the verbatim wording of the ten Golden Rules. A complete list of 
the rules is provided in Appendix A. Minor adaptations were made for local con-
text (e.g., “very hot outside” for hot weather in Rule 6). 

Anthropometric measurements were performed by the same trained personnel 
using calibrated equipment: 
• Height: portable stadiometer (nearest 0.1 cm). 
• Weight: digital scale (nearest 0.1 kg), with participants in light clothing with-

out shoes. 
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• Waist circumference: non-stretchable tape measured at the umbilicus level 
(nearest 0.1 cm). 

• Blood pressure and heart rate: automated oscillometric device (Omron), with 
the mean of two readings recorded after ≥5 minutes of seated rest in a quiet area. 

All measurements followed standard operating procedures to ensure con-
sistency across participants. 

2.6. Bias 

Potential sources of selection bias (convenience sampling in sports centres poten-
tially selecting healthier or more motivated individuals) and information bias 
(self-reported application potentially leading to social desirability over-reporting) 
were acknowledged but could not be fully eliminated in this design. Interviewers 
were trained to use neutral phrasing and to reassure participants that responses 
were anonymous. No incentives were offered. 

2.7. Study Size 

A formal sample size calculation was not performed, given the descriptive aim of 
the study. Instead, a target sample of 110 participants was set based on feasibility 
considerations. This sample size provides a margin of error of approximately ± 
9% for a 50% proportion at the 95% confidence level, which was considered ac-
ceptable for the study’s descriptive objectives. 

2.8. Quantitative Variables 

Continuous variables (age, BMI, waist circumference, blood pressure, heart rate) 
were summarized using medians and interquartile ranges (IQR) due to non-nor-
mal distributions. Categorical variables were reported as frequencies and percent-
ages. BMI was categorized according to WHO criteria; blood pressure thresholds 
and abdominal obesity followed international guidelines as described above. No 
transformations were applied. 

2.9. Statistical Methods 

Analysis was primarily descriptive. Percentages were calculated using the de-
nominator of all valid responses. Exploratory subgroup analyses examined 
awareness and application by sex and age (dichotomized at Rule 10 thresholds: 
men ≥ 35 years, women ≥ 45 years) using frequencies and proportions; no for-
mal hypothesis testing was conducted due to the sample size and descriptive 
design. For symptom-related rules, application frequencies were calculated both 
including and excluding “not applicable” responses. Missing data were 0% for 
core variables. 

3. Results 
3.1. Participant Characteristics and Cardiometabolic Profile 

The study included 110 participants (response rate 100%). Median age was 43 
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years (IQR 36 - 50; range 22 - 73), with 54.5% women and 69.1% holding a uni-
versity degree (Tables 1-3). 

 
Table 1. Anthropometric and clinical characteristics (n = 110). 

Variable Median IQR Min Max 

Age (years) 43.0 36.0 - 50.0 22.0 73.0 

Weight (kg) 81.0 78.3 - 88.0 51.0 121.0 

Height (m) 1.7 1.6 - 1.7 1.5 1.9 

BMI (kg/m2) 28.7 26.1 - 31.5 17.4 38.7 

Waist circumference (cm) 94.0 89.2 - 101.0 67.0 120.0 

Systolic BP (mmHg) 120.0 107.0 - 129.7 98.0 178.0 

Diastolic BP (mmHg) 80.5 73.2 - 92.0 54.0 112.0 

Heart rate (bpm) 69.0 60.2 - 81.0 46.0 100.0 

 
Table 2. Categorical characteristics and cardiometabolic risk factors (n = 110). 

Characteristic Category Frequency % 

Sex Female 60 54.5 

 Male 50 45.5 

Education University level 76 69.1 

 Secondary level 28 25.5 

 Primary level 5 4.5 

 None 1 0.9 

BMI category Underweight (<18.5) 1 0.9 

 Normal (18.5 - 24.9) 15 13.6 

 Overweight (25 - 29.9) 54 49.1 

 Obesity grade I (30 - 34.9) 32 29.1 

 Obesity grade II (35 - 39.9) 8 7.3 

Abdominal obesity (IDF) Yes (≥94 cm men/≥80 cm women) 87 79.1 

Systolic BP > 140 mmHg Yes 14 12.7 

Diastolic BP > 90 mmHg Yes 29 26.4 

 
Table 3. Physical activity habits (n = 110) 

Item Category Frequency (n) % 

Most frequent activities (% Yes) Brisk walking 71 64.5 

 Resistance training/fitness 44 40.0 

 Running 42 38.2 

 Football 23 20.9 
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Continued 

 Stretching/yoga 35 31.8 

 Dance 17 15.5 

 Swimming 16 14.5 

 Cycling 7 6.4 

Weekly frequency (all activities) 3 - 4 times 60 54.5 

 1 - 2 times 21 19.1 

 <1 time 15 13.6 

 ≥5 times 14 12.7 

Session duration >60 minutes 71 64.5 

 30 - 60 minutes 30 27.3 

 <30 minutes 9 8.2 

Perceived average intensity Moderate 90 81.8 

 Light 11 10.0 

 High 9 8.2 

 
Self-reported medically diagnosed conditions were uncommon: treated hyper-

tension 3.6%, diabetes 0.9%, dyslipidaemia 0.9%, chronic kidney disease 0.9%. 
Current smoking was reported by only 0.9% of participants. 

3.2. Awareness and Self-Reported Application of the 10 Golden 
Rules 

Awareness of the rules varied widely across the ten items. The highest recognition 
was observed for Rule 4 (warm-up and recovery: 89.1%), followed by Rule 8 (no 
doping substances or self-medication: 76.4%), Rule 1 (consult for chest pain/ab-
normal dyspnoea: 73.6%), Rule 7 (no smoking before sport: 70.9%), and Rule 3 
(consult for malaise: 70.0%). Awareness was lowest for Rule 5 (hydration every 30 
minutes: 22.7%) and Rule 10 (age-based medical screening: 45.5%). 

Overall, application was low, particularly for symptom-related and screening 
rules. Considering all participants, the proportion reporting “never” applying the 
rule was 46.4% for Rule 1 (chest pain consultation), 50.9% for Rule 2 (palpita-
tions), 50.9% for Rule 3 (malaise), and 64.6% for Rule 10 (age-based screening). 

When analysis was restricted to participants to whom symptom-related rules 
applied (i.e., excluding those who responded “not applicable” because the symp-
tom had never occurred), the proportion reporting “never” consulting a 
healthcare provider remained high: 48.2% for chest pain, 52.5% for palpitations, 
and 51.8% for malaise. Consistent application (“always”) was limited even for 
well-known rules; for example, only 32.7% reported “always” performing warm-
up and recovery. 

Exploratory subgroup analysis for Rule 10 revealed that awareness was lower 
among women (41.7%, 25/60) than men (50.0%, 25/50). Among participants to 
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whom the rule directly applied, awareness was 48.7% (19/39) in men aged ≥ 35 
years and only 25.9% (7/27) in women aged ≥ 45 years. 

3.3. Knowledge on Emergency Measures after Cardiac Arrest 

When asked what to do first if someone collapses from a presumed cardiac arrest, 
69.1% correctly answered “call emergency services”. However, only 13.6% re-
ported knowing how to perform chest compressions, and 63.6% had never heard 
of an automated external defibrillator. Despite this, 90.0% considered learning 
CPR and/or defibrillator use “very important” (Figure 1). 

 

 
Figure 1. Awareness and application of the 10 Golden Rules for safe exercise. 

4. Discussion 

In this cross-sectional survey of 110 urban recreational athletes in Douala, Came-
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roon, a high burden of cardiometabolic risk factors coexisted with uneven aware-
ness and low self-reported application of the 10 Golden Rules for cardiovascular 
prevention during sport. The median BMI of 28.7 kg/m2, combined with 79.1% 
abdominal obesity and 26.4% diastolic hypertension, reflects the epidemiological 
transition occurring in urban Cameroonian settings [11]. These findings are par-
ticularly concerning given that this population is already engaged in regular phys-
ical activity, a group typically considered at lower cardiovascular risk. 

Awareness exceeded 70% for only five of the ten rules. Notably, while awareness 
of symptom consultation rules was relatively high (70.0% - 73.6%), self-reported 
application was poor. Among participants who had experienced relevant symp-
toms, nearly half reported never consulting a healthcare provider. This gap be-
tween awareness and action mirrors findings from France (2006), where the rules 
originated: a 2006 survey reported that 30% of amateur athletes over 40 did not 
report warning symptoms such as chest pain, palpitations, or malaise, with under-
reporting rising to 52% - 62% during high-intensity activity [15]. 

The lowest awareness was observed for hydration every 30 minutes (22.7%) and 
age-based pre-participation medical screening (45.5%). The latter is particularly 
concerning given that 39 men ≥ 35 years and 27 women ≥ 45 years in our sample 
would be eligible for screening under Rule 10. Among these subgroups, awareness 
was only 48.7% in men and 25.9% in women. This suggests that current health 
promotion efforts are not effectively reaching those at highest risk. 

Several factors may contribute to these gaps. First, despite high general educa-
tion levels (69.1% university-educated), exercise-specific health literacy appears 
limited, reflecting Nutbeam’s observation that health literacy extends beyond 
basic functional skills and is not automatically conferred by general education 
[16]. Second, economic barriers may deter medical consultation, particularly in a 
context where out-of-pocket healthcare expenditures are common [17]. Third, the 
rules have not been formally promoted in Cameroonian sports facilities, unlike in 
France where they have been endorsed by national sports federations and the Na-
tional Academy of Medicine [18] [19]. Fourth, broader health-system limitations, 
including limited access to emergency medical services and scarce public defibril-
lators, may reduce the perceived utility of symptom recognition [7] [8]. 

Emergency-response knowledge was strikingly low, with only 13.6% reporting 
familiarity with CPR. This is consistent with prior reports from sub-Saharan Af-
rica indicating low rates of bystander CPR training [8]. Encouragingly, 90.0% of 
participants considered learning CPR and defibrillator use very important, indi-
cating a receptive audience for educational interventions. 

The findings of this study have several practical implications. Sports centres in 
Douala could serve as platforms for prevention by incorporating the 10 Golden 
Rules into membership materials, coach training, and visible facility campaigns. 
Prioritizing symptom recognition (Rules 1 - 3) and age-based screening (Rule 10) 
may yield the greatest immediate impact. The strong interest in CPR and defibril-
lator training offers opportunities for facility-based sessions that combine emer-
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gency-response training with basic cardiovascular screening. At the policy level, 
endorsement by the Cameroon Cardiology Society, Ministry of Sports, and Min-
istry of Public Health could support the integration of adapted guidelines into na-
tional sports safety efforts. 

Several limitations should be acknowledged. First, convenience sampling at two 
urban sports facilities may have introduced selection bias, potentially including 
healthier or more health-conscious individuals than the general population of rec-
reational athletes. Second, self-reported application is susceptible to social desira-
bility bias, which may have led to over-reporting of adherence. Third, the cross-
sectional, descriptive design precludes causal inferences. Fourth, no electrocardi-
ograms or stress testing were performed, so silent cardiovascular conditions could 
not be detected. Fifth, the sample size, while adequate for descriptive precision, 
limited the ability to perform adjusted subgroup analyses. Sixth, the study was 
conducted exclusively in Douala, which may limit generalizability to rural or other 
urban settings in Cameroon. Despite these limitations, the study has notable 
strengths: it is the first evaluation of these rules among amateur athletes in Central 
Africa; it used interviewer-administered questionnaires to minimize misinterpre-
tation; it included standardized anthropometric and blood pressure measure-
ments; and it achieved a 100% response rate. 

5. Conclusions 

In this urban Cameroonian sample of recreational athletes, a high prevalence of 
cardiometabolic risk factors coexists with substantial gaps in awareness and self-
reported application of key cardiovascular safety rules, particularly regarding 
symptom recognition and pre-participation screening. These findings highlight 
the need for context-appropriate educational interventions integrated into local 
sports facilities to promote safer recreational physical activity in Cameroon and 
similar urban African settings. 

What is known about this study 
• Sports-related sudden cardiac arrest incidence in Cameroon has been esti-

mated at 1.7 per 100,000 athletes per year, a rate comparable to those reported 
in some Western populations. 

• The “10 Golden Rules” for cardiovascular prevention during sport were pub-
lished by the Club des Cardiologues du Sport in 2006 and have been endorsed by 
multiple European federations and the French National Academy of Medicine. 

• Data from France, where the rules originated, indicate that behavioural risk 
factors are prevalent even in high-income settings: 30% of athletes over 40 years 
old do not report warning symptoms such as chest pain, palpitations, or malaise, 
and this under-reporting increases to 52% - 62% during intensive activity. 

What this study adds 
• This is the first study in Africa to evaluate awareness and self-reported appli-

cation of the “10 Golden Rules” among amateur athletes, revealing that aware-
ness exceeds 70% for only half the rules while “never” application predomi-
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nates for symptom-alert rules (46% - 51%) and age-based screening (65%). 
• Despite high educational levels, critical gaps exist in health literacy regarding 

exercise safety, particularly for hydration during exercise (only 22.7% aware) 
and pre-participation medical evaluation (45.5% aware). 

• The high prevalence of cardiometabolic risk factors (79.1% abdominal obesity, 
26.4% diastolic hypertension) in this physically active population, combined 
with poor awareness of emergency-response (only 13.6% know CPR), identi-
fies urgent targets for intervention within existing sports structures. 
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