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Abstract 

Hypertension is a major contributor to cardiovascular morbidity and mortality. Ambulatory blood pressure monitoring (ABPM) 

complements office blood pressure measurement by detecting white-coat hypertension, masked hypertension, and nocturnal 

blood pressure abnormalities, and this study aimed to assess its diagnostic value in the management of hypertension in private 

cardiology practice in Senegal. A prospective, descriptive, and analytical study was conducted from July to September 2024 at 

Clinique Urgence Cardio in Dakar, including patients aged 18 years or older with a valid 24-hour ABPM recording. Clinical, 

anthropometric, and treatment data, together with cardiovascular risk factors, were collected; office and ambulatory blood 

pressure measurements were compared; and logistic regression was used to identify factors associated with discordance between 

the two methods. Of the 104 patients assessed, 97 had valid ABPM recordings. The mean age was 53.2 ± 14.1 years, and women 

predominated. Cardiovascular risk factors included abdominal obesity (77.3%), known hypertension (54.6%), physical inactivity 

(43.3%), dyslipidemia (37.1%), and diabetes (16.5%). Mean office blood pressure was 145.7/91.4 mmHg, compared with 

130.5/80.2 mmHg over 24 hours, 134.4/82.4 mmHg during daytime, and 125/75 mmHg during nighttime. ABPM identified 

sustained hypertension in 53.61% of patients, white-coat hypertension in 18.56%, masked hypertension in 9.28%, and 

normotension in 18.56%, with overall agreement between office and ambulatory measurements of 72.2%. Among patients with 

elevated office blood pressure, 25.7% had white-coat hypertension, while 33.3% of those with normal office blood pressure had 

masked hypertension. Non-dipping and reverse-dipping patterns were observed in 45.4% and 19.6% of patients, respectively, 

and discordance was independently associated with alcohol consumption (OR = 5.08; p = 0.007). ABPM improves the diagnostic 

classification of hypertension and reveals a high prevalence of discordant phenotypes and nocturnal blood pressure abnormalities, 

and wider use of ABPM may help optimize patient management in this setting. 
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1. Introduction 

Hypertension remains one of the leading preventable deter-

minants of cardiovascular morbidity and mortality worldwide. 

Despite the availability of simple diagnostic tools and effec-

tive treatments, hypertension screening, diagnostic confirma-

tion, and control remain inadequate, particularly in low- and 

middle-income countries [1-3]. Recent estimates from the 

World Health Organization highlight the magnitude of the 

problem: approximately one in three adults aged 30-79 years 

has hypertension, and a substantial proportion of individuals 

with hypertension remain unaware of their condition [4]. This 

situation is particularly concerning in sub-Saharan Africa, 

where rapid urbanization, nutritional transition, physical inac-

tivity, obesity, and unequal access to specialised healthcare 

contribute to the growing cardiovascular risk [5-8]. 

In routine clinical practice, the diagnosis of hypertension 

still relies largely on office blood pressure measurement. 

However, isolated office measurement has several limitations, 

including spontaneous blood pressure variability, the white-

coat effect, suboptimal measurement conditions, the lack of 

nighttime blood pressure data, and the inability to identify cer-

tain cases of masked hypertension [9, 10]. Twenty-four-hour 

ambulatory blood pressure monitoring (ABPM) overcomes 

some of these limitations by providing a dynamic assessment 

of blood pressure during daytime, nighttime, and throughout 

the entire 24-hour period [11, 12]. It also enables the assess-

ment of blood pressure load, pulse pressure, and circadian pat-

terns, including dipper, non-dipper, and reverse-dipper pat-

terns, which have recognized prognostic value [13, 14]. 

In Senegal, data on the use of ABPM in private cardiology 

practice remain limited. However, this healthcare setting 

serves a population increasingly exposed to cardiovascular 

risk factors, with hypertension assessment representing a fre-

quent reason for consultation. Therefore, this study sought to 

determine the contribution of ABPM to the diagnostic classi-

fication of hypertension, compared with office blood pressure 

measurement, among patients attending private cardiology 

consultations in Senegal. 

The primary objective was to assess the diagnostic value of 

ABPM in the management of hypertension in private cardiol-

ogy practice. The specific objectives were to describe the so-

ciodemographic and cardiovascular characteristics of the pa-

tients, compare office and ambulatory blood pressure values, 

identify the blood pressure phenotypes detected by ABPM, 

and investigate factors associated with discordance between 

office and ambulatory measurements. 

2. Methods 

This prospective, descriptive, and analytical study was con-

ducted at Clinique Urgence Cardio, a private cardiology clinic 

in Dakar, Senegal. The study was carried out over a three-

month period, from July to September 2024. It included adult 

patients referred to or seen at the clinic who underwent ambu-

latory blood pressure monitoring (ABPM) for the diagnosis, 

assessment, or follow-up of hypertension. 

Patients were eligible if they were aged 18 years or older, 

provided free and informed consent, and had a valid ABPM 

recording. Pregnant women, patients who did not provide con-

sent, and those with invalid or insufficient ABPM recordings 

were excluded from the analysis. 

Data were collected using a standardized case report form. 

The variables examined included sociodemographic charac-

teristics, personal and family history of cardiovascular disease, 

cardiovascular risk factors, clinical findings, anthropometric 

parameters, current treatments, and ABPM measurements. 

Office blood pressure was measured while the patient was 

at rest. Office hypertension was defined as systolic blood pres-

sure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg. 

Twenty-four-hour ABPM was performed using a non-inva-

sive device while patients engaged in their usual daily activi-

ties. The thresholds used for interpretation were those com-

monly recommended by international guidelines: a 24-hour 

mean blood pressure ≥130/80 mmHg, a daytime mean 

≥135/85 mmHg, and a nighttime mean ≥120/70 mmHg. 

Blood pressure phenotypes were classified into four cate-

gories. Sustained hypertension was defined as elevated office 

blood pressure confirmed by ABPM. White-coat hypertension 

was defined as elevated office blood pressure with normal 

ABPM values. Masked hypertension was defined as normal 

office blood pressure with elevated ABPM values. Normoten-

sion was defined as normal blood pressure both in the office 

and on ABPM. Circadian blood pressure patterns were also 

assessed according to the degree of nocturnal blood pressure 

reduction and classified as dipper, non-dipper, riser, or ex-

treme dipper. 

Data were entered into Microsoft Excel and subsequently 

analyzed using Stata software. Quantitative variables were 

summarized using the mean, standard deviation, median, and 

range. Categorical variables were expressed as frequencies 

and percentages. Between-group comparisons were per-

formed using appropriate statistical tests, including the chi-

square test to assess associations between categorical varia-

bles. A p-value <0.05 was considered statistically significant. 
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Discordance was defined as disagreement between the office 

and ambulatory classification of hypertension, corresponding 

to a white-coat or masked hypertension phenotype, whereas 

concordance corresponded to sustained hypertension or nor-

motension identified by both methods. Binary logistic regres-

sion was performed to identify factors associated with this dis-

cordance. Candidate variables were first examined in bivariate 

analyses, and those associated with discordance at a threshold 

of p < 0.20 were entered into the multivariable model. Given 

the limited number of discordant cases, the number of covari-

ates was deliberately kept small to reduce the risk of model 

overfitting. 

The study was conducted in accordance with the ethical 

principles applicable to observational clinical research. In-

formed consent was obtained from all participants, data con-

fidentiality was maintained, and all analyses were performed 

using an anonymized database. 

3. Results 

During the study period, 104 patients underwent ABPM. 

Seven recordings were excluded because of non-compliance 

or insufficient data, leaving 97 patients with valid ABPM re-

cordings for the final analysis (Figure 1). The mean age was 

53.20 ± 14.13 years (range: 22-81 years). The most repre-

sented age group was 40-49 years, followed by the 50-59- and 

60-69-year age groups. Patients aged 50 years or older ac-

counted for a substantial proportion of the study population. 

Women predominated, with a male-to-female sex ratio of 0.51. 

Most participants had a middle or high socioeconomic status 

and access to specialized private healthcare. 

 
Figure 1. Study flow diagram. 

Cardiovascular risk factors were common and were domi-

nated by abdominal obesity (77.3%), with a marked female 

predominance, followed by hypertension (54.6%), physical 

inactivity (43.3%), dyslipidemia (37.1%), and diabetes melli-

tus (16.5%). Active smoking was uncommon (Figure 2). 

 
Figure 2. Distribution of patients according to cardiovascular risk 

factors (n = 97). 

The main indications for ABPM were the assessment of hy-

pertension (38.1%) and hypertensive episodes. Office blood 

pressure measurements showed grade 1 hypertension in 42.3% 

of patients, grade 2 hypertension in 21.7%, and grade 3 hyper-

tension in 8.3% (Figure 3). Mean office systolic and diastolic 

blood pressures were 145.7 ± 20.7 mmHg and 91.4 ± 15.5 

mmHg, respectively. Ambulatory blood pressure values were 

lower. Mean 24-hour systolic and diastolic blood pressures 

were 130.5 ± 16.7 mmHg and 80.2 ± 12.2 mmHg, respectively. 

During daytime, the corresponding values were 134.4 ± 17.1 

mmHg and 82.4 ± 12.6 mmHg, whereas nighttime values were 

125.0 ± 18.3 mmHg and 75.0 ± 13.1 mmHg, respectively. 

 
Figure 3. Distribution of patients by office blood pressure category 

(n = 97). 

http://www.sciencepg.com/journal/ccr


Cardiology and Cardiovascular Research http://www.sciencepg.com/journal/ccr 

 

58 

Analysis of blood pressure load revealed a high prevalence 

of abnormalities, particularly during nighttime. During day-

time, 45.4% of patients had a normal blood pressure load, 

whereas 30.9% had daytime systolic-diastolic hypertension. 

At night, only 28.9% had a normal blood pressure load, while 

48.5% had nighttime systolic-diastolic hypertension. The 

mean systolic blood pressure load was 42.6% during daytime 

and 56.2% during nighttime, highlighting the substantial bur-

den of nocturnal hypertension in this population. 

Sustained hypertension was the most frequent phenotype, 

occurring in 53.61% of patients. White-coat hypertension and 

masked hypertension were observed in 18.56% and 9.28% of 

patients, respectively (Figure 1). 

Overall concordance between office blood pressure meas-

urements and ABPM findings was 72.2%, corresponding to a 

discordance rate of 27.8% accounted for by the white-coat and 

masked hypertension phenotypes. Among patients with office 

hypertension, 74.3% had sustained hypertension confirmed by 

ABPM, whereas 25.7% had white-coat hypertension. Among 

patients without office hypertension, 66.7% were normoten-

sive on ABPM, while 33.3% had masked hypertension. 

Analysis of circadian blood pressure patterns showed that 

45.4% of patients were non-dippers, 34.0% were dippers, and 

19.6% were risers. One patient exhibited an extreme-dipper 

pattern (Figure 4). Circadian blood pressure abnormalities 

were significantly associated with age, with non-dipper and 

riser patterns occurring more frequently among patients aged 

50 years or older (Table 1). 

 
Figure 4. Distribution of patients according to nocturnal blood pres-

sure dipping pattern (n = 97). 

Table 1. Association between circadian blood pressure patterns and cardiovascular risk factors (n = 97). 

Circadian rhythm Categories Dipper Non-dipper Riser Extreme dipper Total P-value 

Age <50 years 51.2 34.2 14.6 0.0 100 
0.021 

 ≥50 years 21.4 53.6 23.2 1.8 100 

Sex Female 31.3 48.4 20.3 0.0 100 
0.422 

 Male 39.4 39.4 18.2 3.0 100 

Smoking Yes 0.0 33.3 66.7 0.0 100  

 No 32.9 45.9 20.0 1.2 100 0.262 

 Former 55.6 44.4 0.0 0.0 100  

Alcohol Yes 18.8 50.0 3.3 0.0 100 
0.402 

 No 37.0 44.4 17.3 1.2 100 

Physical inactivity Yes 42.9 40.5 14.3 2.4 100 
0.216 

 No 27.3 49.1 23.6 0.0 100 

Diabetes 
Yes 31.25 50 18.75 0 100 

0.953 
No 34.57 44.44 19.75 1.23 100 

 Thinness  0 100 0 0 100  

 

BMI 

Normal 30.43 43.48 26.09 0 100 
0.734 

Overweight  42.22 13.33 2.22 100 

 Obesity 25 50 25 0 100  

Abdominal Obesity 

Yes  34.67 46.67 17.33 1.33 100 

0.725 
No  31.82 40.91 27.27 0 100 
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Daytime blood pressure load was significantly associated 

with age and smoking status (Table 2). Nighttime blood pres-

sure load was significantly associated with age, while border-

line associations were observed with alcohol consumption and 

obesity (Table 3). The overall blood pressure phenotype was 

strongly associated with alcohol consumption, with a high 

proportion of masked hypertension among patients who con-

sumed alcohol. 

Table 2. Association between nighttime blood pressure load and cardiovascular risk factors (n = 97). 

Overall nighttime 

load 
Categories 

Diastolic hyper-

tension 

Systolic hyperten-

sion 

Systolo-diastolic hyper-

tension 
Normal Total 

P-

value 

Age <50 years 17.1 0.0 48.8 34.2 100 0.013 

 ≥50 years 7.1 19.6 48.2 25.0 100  

Sex Female 10.9 10.9 48.4 29.7 100 0.992 

 Male 12.1 12.1 48.5 27.3 100  

Smoking  Yes  0.0 33.3 66.7 0.0 100  

 No  9.4 9.4 50.6 30.6 100 0.142 

 Former 33.3 22.2 22.2 22.2 100  

Alcohol  Yes 0.0 12.5 75.0 12.5 100 0.08 

 no 13.6 11.1 43.2 32.1 100  

Physical inactivity Yes 11.9 4.8 57.1 26.2 100 0.242 

 No 10.9 16.4 41.8 30.9 100  

Diabetes Yes 6.25 25 50 18.75 100 0.233 

 No 12.35 8.64 48.15 30.86 100  

 Thinness 0 100 0 0 100  

 Normal 8.7 17.39 47.83 26.09 100  

BMI       0.083 

 Overweight 15.56 6.67 40 37.78 100  

 Obesity 7.14 10.71 64.29 17.86 100  

Abdominal obesity 

Yes 12 12 49.33 26.67 100 0.835 

No 9.09 9.09 45.45 36.36 100  

Table 3. Association between daytime blood pressure load and cardiovascular risk factors (n = 97). 

Daily total load Categories 
Systolic hyperten-

sion 

Diastolic hyperten-

sion 

Systolic-diastolic 

hypertension 
Normal Total P-value 

Age <50 years 17.1 2.4 34.2 46.3 100 
0.047 

 ≥50 years 7.1 19.6 28.6 44.6 100 

Sex Female 9.4 12.5 28.1 50.0 100 
0.57 

 Male 15.2 12.1 36.4 36.4 100 

Smoking Yes 0.0 66.7 33.3 0.0 100  

 No 10.6 11.8 32.9 44.7 100 0.041 

 Former 22.2 0.0 11.1 66.7 100  
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Daily total load Categories 
Systolic hyperten-

sion 

Diastolic hyperten-

sion 

Systolic-diastolic 

hypertension 
Normal Total P-value 

Alcohol Yes 12.5 31.3 25.0 31.3 100 
0.086 

 No 11.1 8.6 32.1 48.2 100 

Physical inactiv-

ity 
Yes  14.3 9.5 33.3 42.9 100 

0.731 

 No  9.1 14.6 29.1 47.3 100 

Diabetes Yes  0 6.25 37.5 56.5 100 
0.318 

 No 13.58 13.58 29.63 43.1 100 

BMI Thinness 0 0 0 100 100  

 Normal 8.7 8.7 26.09 56.52 
 0.398 

 Overweight 13.33 6.67 31.11 48.89 

 Obesity 10.71 25 35.71 28.57   

Abdominal Obe-

sity 

Yes 10.67 14.67 32 42.67 100 

0.533 
No 13.64 4.55 27.27 54.55 100 

In the logistic regression model, discordance between office blood pressure measurements and ABPM findings was signifi-

cantly associated with alcohol consumption (odds ratio: 5.08; p = 0.007). Age, sex, and dyslipidemia were not significantly 

associated with discordance after adjustment (Table 4). 

Table 4. Multivariable analysis of factors associated with discordance between ABPM and office blood pressure measurements. 

Discordance (Clinical vs ABPM) Coefficient Odd-Ratio Standard error P>z 

Age 0.028 1.03 0.018 0.124 

Sex-Male -0.559 0.57 0.538 0.299 

Alcohol 1.626 5.08 0.607 0.007 

Dyslipidemia -0.709 0.49 0.545 0.193 

 

4. Discussion 

This study highlights the major value of ambulatory blood 

pressure monitoring in diagnosing hypertension in a private 

cardiology practice in Senegal. The study population was rel-

atively young, with a mean age of 53.2 years, but already had 

a high cardiovascular risk burden, as reflected by the high 

prevalence of known hypertension, abdominal and general 

obesity, physical inactivity, and dyslipidemia. This profile is 

consistent with the epidemiological transition occurring in 

sub-Saharan Africa, where urbanization, dietary changes, and 

declining physical activity contribute to the growing burden 

of hypertension [5, 9]. However, the particularly high preva-

lence of abdominal obesity and physical inactivity observed 

here should be interpreted in light of the recruitment setting. 

Because patients were recruited from a private cardiology 

clinic serving predominantly middle- and high-socioeco-

nomic-status individuals, these frequencies most likely reflect 

the characteristics of this specific population rather than those 

of the general Senegalese or wider sub-Saharan African pop-

ulation. 

The main finding of this study was the substantial discord-

ance between office and ambulatory blood pressure measure-

ments. Overall concordance was 72.2%, indicating that ap-

proximately one in four patients could be misclassified based 

on office measurements alone. ABPM identified white-coat 

hypertension in 18.56% of patients and masked hypertension 

in 9.28%. Both phenotypes have important clinical implica-

tions. White-coat hypertension may lead to overdiagnosis and 

overtreatment, whereas masked hypertension carries the op-

posite risk of underdiagnosis and undertreatment [11, 15]. 
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These findings are consistent with recent guidelines empha-

sizing the importance of out-of-office measurements, particu-

larly ABPM and home blood pressure monitoring, to confirm 

the diagnosis of hypertension and improve cardiovascular risk 

stratification [9, 11]. 

The proportion of sustained hypertension observed in our 

study (53.61%) was similar to that reported by Kaul et al., who 

found a prevalence of 55.5%. Conversely, it differed from the 

findings of Chuwa and Chillo, who reported a substantially 

lower prevalence of sustained hypertension. These differences 

may be explained by variations in the characteristics of the 

study populations, particularly age, treatment status, and re-

cruitment setting. Our study included patients with previously 

diagnosed hypertension and those receiving antihypertensive 

treatment, thereby logically increasing the likelihood of de-

tecting hypertension confirmed by ABPM [16, 17]. 

Another important finding was the high prevalence of noc-

turnal abnormalities. Nighttime blood pressure load was 

greater than daytime blood pressure load. Non-dippers ac-

counted for 45.4% of patients, while an additional 19.6% ex-

hibited a riser pattern. This finding is clinically relevant be-

cause nocturnal hypertension and the absence of a physiolog-

ical nighttime decline in blood pressure are associated with 

increased cardiovascular risk, independently of office blood 

pressure [15, 18]. ABPM therefore provides prognostic infor-

mation that cannot be obtained from office measurements. In 

this population, it may help identify patients requiring closer 

follow-up, assessment for target-organ damage, or adjustment 

of antihypertensive therapy. 

The significant association between office-ABPM discord-

ance and alcohol consumption also warrants attention. In our 

model, alcohol consumption was associated with an approxi-

mately fivefold higher likelihood of discordance. This finding 

should be interpreted cautiously because of the limited sample 

size. Nevertheless, it suggests that certain behavioral factors 

may contribute to greater blood pressure variability or atypical 

blood pressure patterns. Further investigation is warranted in 

larger studies incorporating the amount and pattern of alcohol 

consumption, sleep, stress, and adherence to antihypertensive 

therapy. 

This study has several limitations. It was a single-center 

study conducted in a private healthcare setting, with a modest 

sample size and a short recruitment period. Consequently, the 

sociodemographic profile and cardiovascular risk factor fre-

quencies observed here are unlikely to be representative of the 

general Senegalese population or of patients managed in pub-

lic or primary care settings, and these findings should not be 

generalized to hypertension management in Senegal as a 

whole. Furthermore, several important prognostic variables, 

including laboratory, renal, and echocardiographic data and 

the assessment of sleep apnea, were not systematically col-

lected. Despite these limitations, our findings support a more 

structured use of ABPM in the diagnostic evaluation of hyper-

tension in comparable private cardiology settings, particularly 

among patients with suspected white-coat hypertension, 

masked hypertension, nocturnal hypertension, or apparently 

uncontrolled blood pressure. 

5. Conclusion 

This study demonstrates that ambulatory blood pressure 

monitoring provides substantial diagnostic value in the assess-

ment of hypertension in private cardiology practice in Senegal. 

ABPM identified a high proportion of sustained hypertension, 

as well as white-coat and masked hypertension phenotypes 

that would have been misclassified based on office blood pres-

sure measurements alone. It also revealed a high prevalence 

of nocturnal abnormalities, particularly nocturnal hyperten-

sion and non-dipping patterns, highlighting its value beyond 

diagnostic confirmation. 

These findings support a more structured strategy for con-

firming hypertension, combining standardized office blood 

pressure measurement, home blood pressure monitoring 

where available, and ABPM in patients at risk of misclassifi-

cation. Because this study was limited to a single private car-

diology clinic serving a predominantly middle- and high-soci-

oeconomic-status population, these findings should not be ex-

trapolated to hypertension management in Senegal as a whole. 

Larger multicenter studies conducted across diverse 

healthcare settings and incorporating laboratory, renal, and 

echocardiographic data are needed to better determine the 

prognostic significance of these blood pressure phenotypes in 

the broader Senegalese population. 
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