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Abstract 
Background: ABPM is a blood pressure measurement performed outside of a 
doctor’s office using a fully automated device, mostly over a 24-hour period. 
There is limited data on ABPM in the private healthcare sector, motivating the 
present study. Objective: The objective was to analyze the contribution of am-
bulatory blood pressure monitoring in screening and diagnosis of adults hy-
pertension. Methods: This was a cross-sectional, descriptive study conducted 
at the Polyclinic “Alliance Médicale” between August 2022 and July 2025. It 
included all subjects aged 18 years or older, with no history of hypertension, 
who underwent ABPM. Results: Of the 289 ambulatory blood pressure mon-
itoring (ABPM) sessions performed during the study period, 104 were for 
treatment (36%) and 185 were for screening and diagnosis (64%). In the gen-
eral population, the 30 - 44 (40%) and 45 - 59 (32%) age groups were the most 
represented, with a mean age of 45 ± 14 years and a range of 19 to 95 years. 
Males predominated (52%), with a male-to-female ratio of 1.08. The indica-
tion was for screening in 55 patients (30%) and for a diagnosis of hypertension 
in 130 patients (70%). The mean 24/7 blood pressure was 131 mmHg for sys-
tolic blood pressure and 82 mmHg for diastolic blood pressure, with a mean 
heart rate of 81 bpm. The mean pulse pressure was 50 mmHg and was abnor-
mal in 11% of patients. Ambulatory blood pressure monitoring (ABPM) con-
firmed the diagnosis of masked hypertension in 25% and white coat hyperten-
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sion in 17%. The proportion of hypertension was 66%, both overall and for 
men and women, and increased with age. In those 60 and over, hypertension 
was more frequent in women than in men (92.3% vs. 61.1%). The mean age of 
hypertensive patients was 47 ± 13 years, with a male predominance and the 
most prevalent age groups being 30 - 44 years (40%) and 45 - 59 years (35%). 
A non-dipper profile was observed in 56% of hypertensive patients. Sixteen 
percent of hypertensive patients had a pulse pressure greater than or equal to 
60 mmHg. Individuals aged 60 and over represented 60% of patients with ab-
normal pulse pressure and two-thirds of patients with isolated systolic hyper-
tension. Conclusion: Hypertension is common, and its prevalence increases 
with age. Despite the availability of ambulatory blood pressure monitoring 
(ABPM), it is less frequently prescribed in daily practice. 
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1. Introduction 

Hypertension is the most prevalent cardiovascular disorder worldwide, defined as 
a confirmed office blood pressure of 140/90 mmHg or higher. According to the 
WHO, it affects 1.28 billion adults aged 30 to 79 years globally, two-thirds of whom 
live in low- or middle-income countries [1]. 

It is a predominantly asymptomatic condition, generally detected through rou-
tine or opportunistic screening in medical settings [2]-[5]. For a diagnosis to be 
made, confirmation is recommended by measurements taken outside the office 
(LMWH or ABPM) or at least a repeat measurement taken in the office during a 
subsequent visit [1]. 

ABPM is a blood pressure measurement performed outside the doctor’s office 
using a fully automated device, generally over a 24-hour period. Readings are gen-
erally taken every 15 to 30 minutes during the day (typically from 7 a.m. to 11 
p.m.) and every 30 to 60 minutes at night (generally from 11 p.m. to 7 a.m.) [1]. 

For initial screening, a rapid reassessment, preferably with ABPM (Ambulatory 
Blood Pressure Monitoring) or home blood pressure monitoring, is necessary 
within a few days to a few weeks, but no more than four weeks or months, if the 
blood pressure is greater than 160/100 mmHg. This timeframe is reduced to one 
week if the blood pressure is greater than 180/110 mmHg without a hypertensive 
emergency [1]. 

ABPM provides more representative information than office blood pressure 
monitoring regarding the cardiovascular and target organ damage risks to which 
the patient is exposed. Its indications are well established, and the information it 
provides is invaluable for diagnosis, treatment, and prognosis [6]. 

Despite its numerous advantages, ABPM is underutilized by physicians in Mali, 
according to several studies. In 2021, in a sample of 250 physicians surveyed, over 
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66% had never requested ambulatory blood pressure monitoring (ABPM) and 
88.4% did not know how to analyze ABPM data [7]. 

From January 2017 to December 2024, the Gabriel Touré University Hospital 
Center performed only 588 ABPMs, or 84 per year [8]. 

Most of these ABPM studies conducted in Mali took place in the public sector. 
Therefore, we initiated this study to analyze the contribution of ambulatory blood 
pressure monitoring to the screening and diagnosis of adult hypertension at the 
Alliance Médicale Polyclinic in Bamako. 

2. Methods 
2.1. Study Site 

The polyclinic “Alliance Médicale” served as the study site. It is one of the first 
and most important polyclinic in Bamako created in February 2005 with all clini-
cal and diagnostic services. 

2.2. Study Design 

This was a cross-sectional, descriptive study conducted between August 2022 and 
July 2025. Ambulatory blood pressure monitoring (ABPM) was performed using 
a Contec ABPM 50 device, with measurements taken every 15 minutes during the 
day and every 30 minutes at night. In general, we defined the daytime period as 
between 7:00 a.m. and 10:00 p.m., and the nighttime period as between 10:00 p.m. 
and 7:00 a.m. the following day. These times were then adjusted according to each 
patient’s wake-up and sleep-wake cycle. Ambulatory blood pressure (ABPM) data 
were collected and processed using the software provided with the device. 

2.3. Study Population and Selection Criteria 

All subjects aged 18 years or older, with no history of hypertension, who under-
went ambulatory blood pressure monitoring (ABPM) were included. Subjects 
with known hypertension and those with less than 27 valid ABPM-measurements 
with at least 7 nocturnal measurements were excluded. 

2.4. Definition of Terms 

• For ABPM (Ambulatory Blood Pressure Monitoring), the thresholds set for 
confirming hypertension based on 24-hour averages were a blood pressure 
(BP) greater than or equal to 130 mmHg systolic and/or 80 mmHg diastolic. 

• The “non-dipper” characteristic was defined as the absence of a nocturnal drop 
in blood pressure of at least 10% compared to daytime values, or a nocturnal 
rise in blood pressure. 

• Pulse pressure (PP) is the difference between the mean systolic and diastolic 
blood pressures (not the average of the pulse pressures calculated at each meas-
urement). A PP greater than or equal to 60 mmHg was considered pathologi-
cal. 

• Office blood pressure, or clinical blood pressure, is the average of the three 
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blood pressure measurements taken before the ABPM device was fitted. • Clin-
ical hypertension (HTN) is defined as a blood pressure reading in the office 
greater than or equal to 140 mmHg systolic and/or 90 mmHg diastolic. 

• Hypertension screening is indicated for individuals with no prior history of 
hypertension who have a blood pressure reading in the office less than 140 
mmHg systolic and/or 90 mmHg diastolic, and who are also experiencing 
symptoms suggestive of hypertension. 

• Hypertension diagnosis is indicated for individuals with no prior history of 
hypertension who have a blood pressure reading in the office greater than or 
equal to 140 mmHg systolic and/or 90 mmHg diastolic. 

• Masked hypertension is defined as a blood pressure reading below 140/90 
mmHg in the office and greater than or equal to 130/80 mmHg on ambulatory 
blood pressure monitoring (ABPM).  

• White coat hypertension is defined as a blood pressure (BP) greater than or 
equal to 140/90 mmHg in the office and less than 130/80 mmHg on ambula-
tory blood pressure monitoring (ABPM). 

• Isolated systolic hypertension is defined as a systolic BP greater than or equal 
to 140 mmHg and a diastolic BP < 90 mmHg. 

• An elderly person is defined as someone 60 years of age or older [9].  
Classifications of Blood Pressure and Hypertension 
It is recommended to classify blood pressure as follows [10]: 

• Optimal: BP less than 120/80 mmHg 
• Normal: SBP between 120 - 129 mmHg and DBP between 80 - 84 mmHg 
• High Normal: SBP between 130 - 139 mmHg and/or DBP between 85 - 89 

mmHg 
• Hypertension of: 

 Grade 1: SBP between 140 - 159 mmHg and/or DBP between 90 - 99 
mmHg, 

 Grade 2: SBP between 160 - 179 mmHg and/or DBP between 100 - 109 
mmHg, 

 Grade 3: SBP > 180 mmHg and/or DBP > 110 mmHg. 
In 2024, the guidelines of the European Society of Cardiology recommends clas-

sifying blood pressure as non-elevated, elevated, and hypertension to facilitate 
treatment decisions [11]-[21]: 
 For office blood pressure: 

 Non-elevated BP: when SBP < 120 mmHg and DBP < 70 mmHg, 
 Elevated BP: when SBP is between 120 - 139 mmHg and/or DBP is between 

70 - 89 mmHg, 
 Hypertension: SBP > 140 mmHg and/or DBP > 90 mmHg. 

 For ambulatory blood pressure monitoring (ABPM): 
 Non-elevated BP: SBP < 115 mmHg and DBP < 65 mmHg, 
 Elevated BP: SBP is between 115 - 129 mmHg and/or DBP is between 65 - 

79 mmHg, 
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 Hypertension: SBP > 130 mmHg and/or DBP > 80 mmHg. 

2.5. Data Collection and Analysis 

For each patient, the parameters studied included sociodemographic data (age 
and sex), the indication for the procedure, history of hypertension, clinical blood 
pressure measurement, and ABPM data were recorded.  

Data analysis has been done using IBM SPSS software and p < 0.05 as signifi-
cance level. 

2.6. Ethical Aspects 

The study was conducted following the principles good clinical practice. 

3. Results 

Of the 289 ABPMs performed during the study period, 104 were for treatment 
(36%) and 185 were for screening and diagnosis (64%). 

3.1. Study Population Characteristics (185 Patients) (Table 1) 

The 30 - 44 age group was the most represented (40%), followed by the 45 - 59 age 
group (32%), with a mean age of 45 ± 14 years and a range of 19 to 95 years. 

Male predominated (52%), with a male-to-female ratio of 1.08. The indication 
was for screening in 55 patients (30%) and for a diagnosis of hypertension in 130 
patients (70%). 

The mean 24-hour blood pressure was 131 ± 13 mmHg for systolic blood pres-
sure and 82 ± 10 mmHg for diastolic blood pressure, with a mean heart rate of 81 
± 10 bpm. 

The mean pulse pressure was 50 ± 7 mmHg and was abnormal in 11% of pa-
tients. 

Office hypertension was noted in 130 patients (70%). It was grade 1, 2, and 3 in 
61%, 30%, and 9% of patients, respectively, with a mean systolic blood pressure of 
149 ± 14 mmHg and a mean diastolic blood pressure of 95 ± 9 mmHg. 

All grade 3 hypertension cases in the office were confirmed by ambulatory 
blood pressure monitoring (ABPM). 

Of the 55 patients with normal blood pressure in the office, ambulatory blood 
pressure monitoring (ABPM) confirmed the presence of hypertension in 14 pa-
tients, representing a proportion of masked hypertension (25%). Among the 130 
patients with hypertension in the office, 22 had normal ABPM, representing a 
proportion of “white coat” hypertension (17%). 

According to the European Society of Cardiology classification, blood pressure 
in the office was classified as normal in one patient (1%), elevated in 54 patients 
(29%), and hypertension in 130 patients (70%). ABPM was normal in 3 patients, 
elevated in 60 patients, and hypertension was detected in 122 patients (66%). Hy-
pertensive population at ABPM: 122 patients (66%) 

Of the 185 ABPMs performed for screening and diagnosis, 122 confirmed the 

https://doi.org/10.4236/wjcd.2025.1512057


I. Sagara et al. 
 

 

DOI: 10.4236/wjcd.2025.1512057 655 World Journal of Cardiovascular Diseases 
 

presence of hypertension, representing a proportion of 66%, both overall and for 
men and women. This proportion increased with age. 

 
Table 1. Characteristics of the sample. 

Characteristics Total Screening Diagnostic 

Number of ABPM n (%) 185 (64) 55 (30) 130 (70) 

Male n (%) 97 (52) 29 (53) 68 (52) 

Mean age (years) 45 ± 14 43 ± 16 46 ± 13 

Age group(years) n (%) 

18 - 29 20 (11) 11 (20) 9 (7) 

30 - 44 74 (40) 21 (38) 53 (41) 

45 - 59 60 (32) 14 (26) 46 (35) 

60 and more 31 (17) 9 (16) 22 (17) 

Office blood pressure 
measures 

Maen sBP** (mm Hg) 131 ± 13 127 ± 8 150 ± 14 

Maen dBP*** (mm Hg) 82 ± 10 80 ± 5 95 ± 9 

Optimal BP* 9 (5) 9 (16)  

Normal BP 17 (9) 17 (31) 0 

High normal BP 29 (16) 29 (53) 0 

Hypertension grade I 80 (43) 0 80 (61) 

Hypertension grade II 39 (21) 0 39 (30) 

Hypertension grade III 11 (6) 0 11 (9) 

Ambulatory blood 
pressure measures 

24 hours Systolic blood pressure (mm Hg) 131 ± 13 121 ± 10 136 ± 12 

24 hours Diastolic blood pressure (mm Hg) 82 ± 10 74 ± 7 86 ± 8 

24 hours Heart rate (bpm) 81 ± 10 80 ± 10 81 ± 10 

24 hours Pulsed Pressure (mm Hg) 50 ± 7 47 ± 6 51 ± 8 

Pulsed pressure ≥ 60 mm Hg n (%) 20 (11) 3 (5) 17 (13) 

No-dipper n (%) 102 (55) 31 (56) 71 (55) 

*BP: blood pressure **sBP: systolic blood pressure ***dBP: diastolic blood pressure. 

3.2. Pressure Status by Age Group and Sex 

In the 60+ age group, hypertension was more frequent in women than in men 
(92.3% vs. 61.1%) (Table 2). 

 
Table 2. Distribution of pressure status by sex and age group. 

Sex 
Age group (years) n (%) 

 18 - 29 30 - 44 44 - 59 60 and more Total P 

Male 
Hypertension 2 (33.3) 27 (67.5) 24 (72.7) 11 (61.1) 64 (66) 

0.290 
Normotension 4 (66.7) 13 (32.5) 9 (27.3) 7 (38.9) 33 (34) 

Female 
Hypertension 5 (35.7) 22 (64.7) 19 (70.4) 12 (92.3) 58 (66) 

0.019 
Normotension 9 (64.3) 12 (35.3) 8 (29.6) 1 (7.7) 30 (34) 

Total 
Hypertension 7 (35) 49 (66.2) 43 (71.7) 23 (74.2) 122 (66) 

0.016 
Normotension 13 (65) 25 (33.8) 17 (28.3) 8 (25.8) 63 (34) 
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3.3. Study of Hypertensive Patients 

The mean age of hypertensive patients was 47 ± 13 years, with a predominance of 
males. The 30 - 44 year (40%) and 45 - 59 year (35%) age groups were the most 
represented. 

Hypertension was systolic-diastolic in 69%, isolated systolic in 10%, and iso-
lated diastolic in 21% of patients. In more than half of the hypertensive patients 
(56%), the profile was non-dipper. Table 3 summarizes the characteristics of the 
hypertensive population. 

 
Table 3. Characteristics of hypertensive patients. 

Characteristics (n: 122)  

Mean age (years) 47 ± 13 

Male n (%) 64 (52) 

Age group (years) n (%) 

18 - 29 7 (6) 

30 - 44 49 (40) 

45 - 59 43 (35) 

60 et Plus 23 (19) 

Ambulatory blood 
pressure results 

24 hours Systolic blood pressure (mm Hg) 138 ± 10 

24 hours Diastolic blood pressure (mm Hg) 89 ± 8 

24 hours Heart rate (bpm) 81 ± 10 

24 hours Pulsed Pressure (mm Hg) 51 ± 8 

Pulsed pressure ≥ 60 mm Hg n (%) 19 (16) 

No-dipper n (%) 68 (56) 

Systolic-diastolic hypertension n (%) 84 (69) 

Isolated systolic hypertension n (%) 12 (10) 

Isolated diastolic hypertension n (%) 26 (21) 

3.4. Distribution of Pulsed Pressure by Pressure Status 

Sixteen percent (16%) of the hypertensive patients had a pulse pressure greater 
than or equal to 60 mmHg. Pathological pulse pressure was more frequent in hy-
pertensive patients than in normotensive patients (95% vs. 5%; p = 0.003) (Table 
4). 

 
Table 4. Distribution of pulsed pressure by hypertension status.  

  HTN* n (%)  

  No Yes p-Value 

Pulsed Pressure Normal 62 (38) 103 (62) 
0.004 

 Elevated 1 (5) 19 (95) 

*HTN: hypertension. 
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3.5. Study of Pulsed Pressure and Systolic Hypertension by Age 
Group 

Persons aged 60 years and older represented 60% of the patients with pathological 
pulse pressure and two-thirds of the patients with isolated systolic hypertension 
(Table 5). 

 
Table 5. Distribution of isolated systolic hypertension and pulsed pressure by age group.  

  Age group n (years)  

  18 - 29 (%) 30 - 44 (%) 44 - 59 (%) 60 et Plus (%) p value 

PP* 
Normal 20 (12) 72 (44) 54 (33) 19 (11) 

0.0001 
Elevated 0 (0) 2 (10) 6 (30) 12 (60) 

sHTN** 
No 19 (11) 73 (42) 58 (34) 23 (13) 

0.0001 
Yes 1 (8) 1 (8) 2 (17) 8 (67) 

*PP: Pulsed Pressure; **sHTN: systolic hypertension. 

4. Discussion 
4.1. Population Description 

Hypertension is a predominantly asymptomatic condition, generally detected 
through routine or opportunistic screening in a medical setting. Ambulatory 
blood pressure monitoring (ABPM, or home blood pressure monitoring) is the 
preferred method for confirming cases of elevated blood pressure or hypertension 
in the office after ruling out a hypertensive emergency when the blood pressure is 
≥180/110 mmHg [22] [23]. 

During the study period, we recorded 289 ABPMs, an average of 96 per year. 
Ikama SM et al. [24] in Brazzaville reported 1040 ABPM recordings over 36 

months. 
In Mali, Traoré A et al. [8] recorded 588 ABPMs over a 7-year period, an aver-

age of 84 per year. This low rate of ABPM use in Mali can be explained, according 
to Traoré A et al. [4], by insufficient training of practicing physicians on the con-
ditions of use of ABPM recording devices, indications, validation criteria, and, 
above all, the interpretation of ABPM data. 

4.2. Hypertension Type Study 

The mean age of our study population was 45 ± 14 years, with a male predomi-
nance (52%), close to that of Traoré A et al. [8], who reported a mean age of 47.8 
years. 

As in Arthur [25], diagnostic indications predominated, accounting for 70% of 
cases. 

The proportion of “white coat” hypertension was 17% in our study. 
In the literature, the prevalence of white coat hypertension varies across studies, 

with Arnjanapiboonwong A et al. [26] and Stergiou GS et al. [27] reporting 24% 
and 30%, respectively. Compared to individuals with normal blood pressure, 
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white coat hypertension is associated with an increased prevalence of dysmeta-
bolic risk factors, asymptomatic organ damage, and an increased risk of develop-
ing type 2 diabetes and sustained hypertension, as well as an overall increased risk 
of cardiovascular events [28]-[31]. It was associated with a 38% and 20% increased 
risk of cardiovascular disease and all-cause mortality compared to individuals 
with normal blood pressure, respectively [32]. 

In our study, one in four individuals had masked hypertension (25%). The 
prevalence of masked hypertension ranges from 10% to 20% [27], and is higher in 
younger individuals, men, smokers, and those with high levels of physical activity, 
high alcohol consumption, anxiety, and occupational stress [33] [34]. It was 29% 
in the study by Arnjanapiboonwong A et al. [26]. 

Individuals with masked hypertension had significantly higher rates of cardio-
vascular events and all-cause mortality than normotensive individuals and pa-
tients with white coat hypertension, but lower rates of cardiovascular events than 
those with sustained hypertension [35]. 

The proportion of hypertension in our study was 66%, both overall and for men 
and women, higher than that reported by Fryar CD et al. in the United States, who 
found a prevalence of hypertension of 47.7% (50.8% in men versus 44.6% in 
women) [36]. 

This high proportion of hypertension in our study could be explained by: 
• The recruitment method, which targeted patients with elevated blood pressure 

and/or symptoms suggestive of hypertension, 
• A real increase in prevalence due to lifestyle changes. 

In our study, the proportion of hypertension increased with age. Fryar CD et 
al. [36] made the same observation. This relationship is explained in particular by 
increased arterial stiffness with aging and the broadening of pulse pressure. 

The mean age of our hypertensive patients was 47 ± 13 years, with a male pre-
dominance. In both the general and hypertensive populations, the 30 - 44 and 45 
- 59 age groups were the most represented. The predominance of the younger 
population in our study can be explained by the fact that it represents a potentially 
active group. Indeed, analysis of consumption patterns and earned income in Mali 
indicates that people aged 27 to 62 generate an economic surplus [37], thus ena-
bling them to access care in the private healthcare facilities that constituted the 
setting of our study. As for the male predominance, it could be due to the fact that 
in Mali, women are more affected by the unemployment rate than men (15.2% 
versus 4%) [38], which constitutes a barrier to accessing care in private health 
facilities. 

In individuals aged 60 and over, hypertension was more common in women 
than in men. Attias D et al. noted that in women, compared to men, hypertension 
is less common before age 65, but more common after age 65 [39]. The prevalence 
of hypertension tends to be lower in premenopausal women than in men of the 
same age, with a marked increase in postmenopausal women [40]. In premeno-
pausal women, estrogen contributes to lower blood pressure in the context of its 
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overall vascular protective effect. After menopause, the sharp decline in estrogen 
levels partly explains why blood pressure and the risk of hypertension increase 
[41] [42]. 

In our study, isolated systolic hypertension represented 10% of the hypertensive 
population. Two out of three patients with isolated systolic hypertension were 
aged 60 and over. Isolated systolic hypertension is the most common form of hy-
pertension in elderly patients; more than 80% of untreated hypertensive patients 
over 60 years of age have isolated systolic hypertension [43]. 

Fifty-six percent (56%) of the hypertensive patients in our study had a non-
dipper profile. The absence of nocturnal blood pressure reduction is correlated 
with an increased cardiovascular risk, more left ventricular hypertrophy, cerebral 
lacunae detected by MRI, microalbuminuria in diabetic patients, and a decline in 
renal function in chronic nephropathy [44]. The lack of paraclinical data in our 
study was an obstacle to prognostic evaluation. 

Sixteen percent (16%) of the hypertensive patients had a pulse pressure greater 
than or equal to 60 mmHg. Pathological pulse pressure was more frequent in hy-
pertensive patients than in normotensive patients. Individuals aged 60 and over 
represented 60% of patients with abnormal pulse pressure. 

Some studies have shown that in older adults, a pulse pressure greater than 65 
mmHg may be an independent risk factor for cardiovascular morbidity and mor-
tality [45]. 

Our study has some limitations: 
• The small size of our sample, 
• The absence of biological and imaging data. 

5. Conclusions 

Hypertension is common, and its prevalence increases with age. 
Despite the availability of ambulatory blood pressure monitoring (ABPM), it is 

less frequently prescribed in daily practice. 
Masked hypertension is described in one in five individuals, and white coat hy-

pertension is found in one in six. 
The profile was non-dipper in more than half of hypertensive patients. 
More than three out of five individuals with abnormal pulse pressure and iso-

lated systolic hypertension were aged 60 and over. 
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