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ABSTRACT
Cardiovascular diseases (CVDs) account for over one-third of adult deaths in Nigeria, with a rising burden among 
individuals under 60 years. Primary prevention remains a cost-effective approach to reduce CVD risks. To evaluate the 
effectiveness of a physician-led primary prevention programme in reducing cardiovascular risks among vulnerable 
workers. A two-arm randomized controlled trial was conducted among 223 civil servants with moderate-to-high CVD 
risks, selected from 1,778 screened participants across 32 government institutions. Participants were randomized into an 
intervention group (n=118) that received physician-led, WHO-based total cardiovascular risk management, including 
risk assessment, lifestyle counselling, and pharmacologic control, and a control group (n=105) that received usual care 
from their primary caregivers. Participants were followed up for six months. The primary outcome was change in the 10-
year absolute CVD risk score (Framingham tool). Secondary outcomes included changes in systolic blood pressure 
(SBP), fasting blood sugar (FBS), and body mass index (BMI). Data were analyzed using paired and independent t-tests 
at α=0.05. Baseline mean age was similar across groups (52±6 years). The intervention group showed a greater FBS 
reduction (-19.3 mg/dl; 95% CI: -36.7 to -1.9; p<0.05) and modest change in mean CVD risk score (-0.24%; 95% CI: -2.1 
to 1.6; p>0.05) compared to controls. Significance within-group improvements were observed in SBP (-5.0 mmHg), FBS 
(-9.8 mg/dl), and BMI (-0.8 kg/m²) in the intervention arm. Although changes in overall CVD risk were not statistically 
significant, the physician-led intervention effectively improved major modifiable risk factors, supporting its potential for 
scalable workplace CVD prevention in Nigeria.
Keywords: Cardiovascular risk, Primary Prevention, Physician-led

Original Article

    

West J Med & Biomed Sci | Vol. 7  No. 2  |  2026                                         For Reprint Contact: submit.wjmbs@gmail.com.ng

How to cite this article
Aladeniyi IO, Bolarinwa OA, Fagbamigbe AF, Aladeniyi OR, Fawole OI. 
Effects of a Physician-Led Primary Prevention For Cardiovascular Risk 
Reduction Among Institutional Workers: Evidence From a Randomized 
Control Trial, West 6 211J Med & Biomed Sci. 202 ;7(2): -216. 
DOI:10.5281/zenodo.2017310510.5281/zenodo.20173105doi:

Website: www.wjmbs.org 

Article Access 

Effects of a Physician-Led Primary Prevention For Cardiovascular Risk Reduction 
Among Institutional Workers: Evidence From a Randomized Control Trial

INTRODUCTION

Cardiovascular diseases (CVDs) are the leading 
cause of death globally, accounting for an estimated 
19.8 million deaths annually and representing 

1,2nearly one-third of all global deaths . The Global Burden 
of Disease Study found that the prevalence of CVD 
continues to rise in both high- and low-income countries, 
driven by unplanned urbanization, demographic transitions 

3,4and lifestyle changes . The World Health Organization 
(WHO) recognizes CVD prevention as a central focus of its 
Global Action Plan for the  control of noncommunicable 
diseases (WHO, 2020).  The plan recommends primary 
prevention and integrated risk management as cost-

5,6effective strategies for a more effectual outcome .

While CVD has historically been regarded as a disease of 
affluent nations, its burden is now disproportionately borne 
by low- and middle-income countries (LMICs), where 

7more than 75% of CVD deaths occur . Sub-Saharan Africa 

(SSA) in particular faces a double burden of disease, 
contending with high rates of infectious diseases, 
alongside the rising epidemic of noncommunicable 

8diseases . The prevalence of hypertension, the most 
important modifiable risk factor for CVD, is among the 
highest globally in SSA, affecting up to 46% of adults in 

9some populations . In Nigeria, CVD is a major contributor 
to morbidity and mortality, accounting for 36% of deaths 
among adults younger than 60 years and largely driven by 
poorly controlled hypertension, diabetes, obesity, and 

10,11dyslipidemia .

The INTERHEART study, a case-control study among 
29,972 participants across 52 countries, demonstrated that 
a small set of modifiable risk factors, including 
hypertension, diabetes, smoking, obesity, and unhealthy 
diet, accounted for most of the disease burden of 

12myocardial infarction . This finding highlights the 
importance of integrated, population-wide strategies that 
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address multiple risk factors simultaneously, rather than 
focusing on single-risk disease management. However, 
evidence on the effectiveness of primary prevention 
interventions in LMICs, including Nigeria, remains limited 

13,15and mixed . The few interventions targeted isolated risk 
factors, while interventions with absolute cardiovascular 
risk reduction as outcome, relied more on non-physician-

15,led models .

This study, therefore, evaluated the effect of a physician-
led, WHO-recommended primary prevention care model 
on cardiovascular risk reduction among moderate- and 
high-risk civil servants in Ondo State, Nigeria. 

MATERIALS AND METHODS
Study Setting
The study was carried out in Akure, the capital city of Ondo 
State.   Ondo State is in the southwest of Nigeria. It has an 
estimated population of 5.8 million inhabitants across its 18 
local government areas. Approximately 15% of the 
population resides in Akure, the State capital. The state's 
health system consists of 928 health facilities, of which 629 
(67.8%) are public, comprising primary, secondary and 
tertiary health facilities. However, human resource 
availability remains limited, with a doctor-to-population 
ratio of 1:7,666. The prevalence (23.9%) of CVD risk 
among public service workers in the State is high
Study design
This study was a parallel-group, two-arm randomized 
controlled trial (RCT) with an intention-to-treat framework 
and a follow-up period of six months. The study comprised 
of two parts: Screening of the civil servants to identify 
medium to high-risk CVD persons, and the RCT, which had 
three distinct phases: pre-intervention screening and 
recruitment, six months of the intervention, follow-up, and 
post-intervention evaluation.
Study Population
The study participants were selected from the Ondo State 
civil service, a structured workforce of more than 50,000 
employees across different ministries, departments, and 
agencies in Akure. The civil servants were selected as the 
study population because of their stability, sedentary work 
patterns, and high representation of middle-aged adults 
who generally are at greater risk of CVD. Participants of the 
CVD screening were permanent civil servants aged ≥18 
years who consented to the exercise. Exclusion criteria 
included pregnancy, lactation, prior cardiovascular events 
(e.g., stroke, myocardial infarction), or very high risk 
(≥30%) requiring immediate specialist care
Study Variables
CVD Screening: The screening was conducted using the 
WHO STEP-wise approach to surveillance of NCD risk 
factors, which involved a combination of questionnaires, 
anthropometric measurements, and biochemical 
assessments.  The questionnaire comprised sections on 
sociodemographic details, lifestyles and behaviours, 
medical histories of high blood pressure, diabetes, high 
total cholesterol, cardiovascular diseases and perceived life 
stresses. The anthropometric measurements taken were 
blood pressure,  height ,  weight ,  waist  and hip 
circumferences, as well as heart rates. The only 
biochemical measurement taken in the study was blood 

sugar.
Cardiovascular risk was estimated using the Framingham 
non-laboratory risk assessment tool, which integrates age, 
sex, smoking status, blood pressure, diabetes status, and 
body mass index (BMI). Risk scores were categorized as 
low (<10%), moderate (10–19.9%), high (20–29.9%), or 
very high (≥30%). In total, 1,778 workers were screened, 
and those with moderate or high CVD risk were eligible for 
enrollment. 
Sample size calculations
The sample size was determined at two levels, firstly for 
the screening stage to determine the prevalence of 
moderate and high CD risks among the public servants and 
to recruit eligible participants from among them for the 
intervention study.  Secondly, the sample size to test the 
effectiveness of the primary prevention model used as the 
intervention.
The sample size was determined using the formula for 
comparing two means in a superiority trial, using a 
prevalence of 10-year absolute moderate and high 
cardiovascular risk among public servants set at 50%, 
precision of 5%, and confidence interval of 95% and 
design effect of 2; a minimum sample size of 768 was 
calculated.  
The sample size was adjusted by a factor of 2.5 to increase 
the chance of recruiting the appropriate number of 
participants with moderate to high 10-year absolute 
cardiovascular risk for the intervention. Therefore, the 
sample size of 1920 pre-intervention was obtained for the 
CVD screening stage.
Sample size for the intervention stage was calculated using 
standard formulas for continuous outcomes, assuming an 
expected mean effect size of 5%, statistical power of 80%, 
and a two-sided significance level of 0.05. A minimum of 
188 participants (94 per group) was required. To account 
for a possible 20% attrition rate, the target sample size was 
increased to a total of 223 participants.
Randomization
Eligible participants were randomized into intervention 
and control groups in a 1:1 ratio using a computer-
generated sequence of random numbers. Randomisation 
was stratified by sex and age group to ensure comparability 
between arms. Allocation concealment was maintained 
until the point of assignment, and participants were 
informed of their group only after enrollment.
Intervention arm
The intervention arm received physician-led care guided 
by WHO protocols for cardiovascular risk management. 
This comprised three main components: Cardiovascular 
risk assessment using the Framingham tool at baseline and 
endline. Lifestyle modification counselling, including 
individualized advice on diet, physical activity, smoking 
cessation, and moderation of alcohol consumption. 
Finally, pharmacological treatment as indicated, such as 
antihypertensives, antidiabetics, and statins, following 
WHO guidelines.

The intervention was delivered by a multidisciplinary 
physician team (cardiologist, endocrinologist, and a 
medical officer in the Department of Medicine) during 
structured clinic visits every four weeks over six months.  
Meanwhile, the control group continued with their usual 
care, provided by their personal healthcare provider, which 
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essentially comprised the traditional single risk 
management approach. The research team did not meet the 
control group again until the endline assessment.

Outcome Measures

The primary outcome was the change in the estimated 10-
year absolute cardiovascular risk score from baseline to six 
months. Risk was calculated using the validated 
Framingham non-laboratory prediction tool, which 
incorporates age, sex, systolic blood pressure, body mass 
index, smoking status, and diabetes status.

Secondary outcomes were changes in individual 
cardiovascular risk factors over the six-month follow-up 
period. These included: Blood pressure: systolic and 
diastolic blood pressure (mmHg), measured using a 
standardized automated sphygmomanometer after 
participants had rested for at least five minutes. Three 
readings were taken one minute apart, and the average of 
the last two was recorded. Fasting blood glucose (mg/dL): 
assessed after an overnight fast using a calibrated 
glucometer. Body mass index (BMI, kg/m²): calculated as 
weight in kilograms divided by height in meters squared, 
with weight measured to the nearest 0.1 kg and height to the 
nearest 0.1 cm. Waist-to-hip ratio: measured with a non-
stretch tape; waist circumference was taken midway 
between the lowest rib and iliac crest, and hip 
circumference at the widest part of the buttocks. All 
measurements were obtained at baseline and six months 
using standardized protocols, with trained research staff 
ensuring quality control and consistency.

Although not part of the outcome measure, it may be worth 
mentioning that two of the participants in the usual care 
group died from CVD, specifically hemorrhagic stroke, 
while another two developed diabetic complications and 
were consequently censored.
Statistical analysis
Data were analyzed using STATA version 18. Continuous 
variables were summarized as means with standard 
deviations, while categorical variables were presented as 
proportions. Baseline comparability between groups was 
assessed using independent t-tests and chi-square tests.
Primary and secondary outcomes were analyzed on an 
intention-to-treat basis. Within-group changes were 
examined using paired t-tests, while between-group 
differences were assessed with independent t-tests. 
Logistic regression was used to identify predictors of CVD 
risk reduction after adjusting for age, sex, and baseline 
risks. Intervention effectiveness was expressed as mean 
risk reduction, absolute risk reduction, and number needed 
to treat (NNT). Missing data were handled using the last 
observation carried forward (LOCF) method. A p-value 
<0.05 was considered statistically significant.
Ethical considerations
Ethical approval was obtained from the Ondo State Health 
R e s e a r c h  E t h i c s  C o m m i t t e e  ( R e f e r e n c e : 
OSHREC/28/06/2017004). Written informed consent was 
obtained from all participants prior to screening and 
randomization. Confidentiality of participant information 
was strictly maintained by de-identifying data. Participants 
in the control group identified with high-risk conditions 
requiring urgent treatment were referred appropriately for 
care.

RESULTS

Participant Flow and Baseline Characteristics

A total of 1778 individuals were screened for eligibility, of 
whom 1494 were excluded on account of not being 
eligible based on their low absolute cardiovascular risk 
score.  Sixty-one of the eligible participants did not show 
up for the randomization. Therefore, the remaining 223 
participants were randomized into the intervention arm (n 
= 118) and the control arm (n = 105). At six-month follow-
up, 89%in the intervention group and 88% in the control 
group completed the study and were included in the final 
analysis(Figure1).

The mean age of participants at baseline in the intervention 
and control arms was 52.06.7 years and 52.35.0 years, 
respectively, and 35.2% were male. Other baseline 
sociodemographic and clinical characteristics were 
broadly similar between the two study arms (Table 1-3).

Primary Outcome
At six months, the intervention group showed a 0.4 ± 0.6 
change in the 10-year absolute cardiovascular risk score 
compared with 0.5 ± 0.4 in the control group. The between-
group absolute cardiovascular risk reduction was 0.1%, 
95% CI -2.15 -1.67, p = 0.96 (Table 4) Within-group 
analysis did not show a statistically significant reduction in 
cardiovascular risk score either in the intervention group 
(0.4%, 95% CI -0.8 – 1.7, p = 0.4), or the control group 
(0.5%, 95% CI -0.4 – 1.4, p=0.3) (Table 5).

Secondary Outcomes

Mean systolic blood pressure decreased by 5 mmHg in the 
intervention group versus 8.6 mmHg in the control group 
(p0.05). Diastolic blood pressure changes were 2.5 vs 3.5 
mmHg (p 0.05) in intervention and control arm 
respectively. Fasting blood glucose levels showed a 
reduction of 9.8 mg/dL in the intervention group 
compared to an increase of 3.2 mg/dL in the control 
group. BMI declined by 0.8 kg/m² in the intervention 
group versus 0.2 kg/m² in the control group. The mean 
waist-to-hip ratio did not change in  either group (Table 6).

Number Needed to Treat

The number needed to treat (NNT) to achieve one case of 
cardiovascular risk reduction was 10 persons with either 
moderate to high absolute cardiovascular risk using the 
WHO primary prevention model.
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DISCUSSION

This randomized controlled trial evaluated the 
effectiveness of a physician-led, WHO-recommended 
primary prevention model for cardiovascular disease 
(CVD) among civil servants in Ondo State, Nigeria. The 
intervention did not produce a statistically significant 
reduction in the mean 10-year Framingham risk score 
compared with usual care, but significant improvements 
were observed in fasting blood glucose and body mass 
index, with modest reductions in blood pressure. Waist-to-
hip ratio remained unchanged. The calculated number 
needed to treat suggested that one in ten participants 
directly benefited, a clinically meaningful effect for 
preventive interventions.

These findings align with international evidence showing 
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that while primary prevention interventions often improve 
intermediate risk factors, their impact on global CVD risk 

13,14,15scores is modest . In Nigeria, workplace or hospital-
based interventions have similarly demonstrated 
improvements in blood pressure and metabolic parameters 

16without consistently shifting absolute risk . The limited 
change in overall risk may reflect the strong weighting of 
non-modifiable factors, particularly age, within risk 

20algorithms such as Framingham . Indeed, of the 25 
commonest cardiovascular risk assessment models or 
algorithms, age stands out as the most influential 

21,22cardiovascular risk factor , emphasizing age as the most 
important risk factor for CVD.

Nonethe less ,  ev idence  f rom popula t ion- leve l 
interventions, including the WHO MONICA and Seven 
Countries studies, demonstrates that even modest 
individual improvements can translate into substantial 

23,24reductions in CVD morbidity and mortality at scale . 
This underscores the potential of physician-led primary 
prevention models when integrated into broader public 
health strategies.
The clinical relevance of primary prevention with 
particular reference to the WHO model used in the study is 
considered acceptable, although other studies evaluating 
the model are scarce; but, given the substantial morbidity 
and mortality outcomes associated with cardiovascular 
disease, the prevention of harm in one individual for every 
10 treated constitutes a meaningful and justifiable clinical 
benefit for domestication at scale.

Finally, in considering the implications for practice and 
policy, the findings suggest that physician-led primary 
prevention is feasible and beneficial in addressing 

17intermediate CVD risk factors in workplace settings . 
Although changes in absolute 10-year risk were modest, 
the intervention improved blood glucose, BMI, and blood 
pressure, which are key drivers of CVD morbidity. 
Policymakers should consider embedding structured 
primary prevention in occupational health schemes and 

25subsidising essential medications . Workplace wellness 
policies could amplify individual benefits and support 

25,26adherence to lifestyle advice .

Future research should assess long-term outcomes, 
develop and validate indigenous risk prediction models, 
and evaluate combined individual- and system-level 
strategies, including workplace and policy interventions.

STRENGTHS AND LIMITATIONS

Strengths of this study include its randomized design, 
pragmatic workplace setting, use of a validated non-
laboratory Framingham tool, and a relatively high follow-
up rate. The development of a simplified physician 
algorithm represents a practical innovation that could 
support wider clinical uptake.

Limitations include the short six-month follow-up, and 
reliance on self-reported adherence to lifestyle advice. The 
tr ial  was l imited to civi l  servants,  restr ict ing 
generalizability, and the risk tool applied may not fully 
ref lect  r i sk  dynamics  in  Afr ican populat ions . 
Contamination between groups cannot be fully excluded.

CONCLUSION

A physician-led primary prevention model did not 
significantly reduce mean 10-year cardiovascular risk 
among Nigerian civil servants compared with usual care, 
but it yielded important benefits in fasting blood glucose, 
BMI, and blood pressure. At a population level, such gains 
may contribute meaningfully to reducing the burden of 
cardiovascular disease.

RECOMMENDATIONS

Health authorities should integrate structured primary 
prevention into clinical guidelines and workplace health 
policies. Subsidized access to risk-reducing medications 
and workplace-based wellness programmes should be 
prioritized. Research efforts should focus on longer-term 
follow-up, enhancing adherence, and developing risk 
assessment tools tailored to African populations.
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