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Summary 

Introduction: Arterial hypertension is regarded as a significant 
risk factor for developing cardiovascular diseases, which, due to 
their complications, can result in events associated with high mor-
bidity and mortality. Circadian rhythm patterns contribute to in-
creased cardiovascular risk, which can be detected through ambu-
latory blood pressure monitoring (ABPM). 

Method: This study was a retrospective, observational, cross-sec-
tional, and analytical analysis of the clinical histories of 149 pa-
tients aged between 50 and 60 years with a prior diagnosis of arte-
rial hypertension. A bivariate analysis of the variables was con-
ducted. 

Results: The highest prevalence of the No Dipper pattern was 
45.64% (68/149), followed by the Dipper pattern at 36.24% 
(54/149), the Riser pattern at 16.11% (24/149), and the Extreme 
Dipper pattern at 2.01% (3/149). Similarly, 81.21% (121/149) of 
participants were smokers, while 8.72% (13/149) exhibited noc-
turnal HTA. Patients without dippers were the most prevalent, 
with cardiovascular risks ranging from 5% to 10%. 

Conclusions: No dipper or riser patterns were more closely re-
lated to increased cardiovascular risk, even though risk factors were 
found in all patterns. Their identification could help monitor and 
choose the appropriate therapy, identify low-cost tools that can be 
added to existing tools, and generate a high impact in the future in 
preventing cardiovascular events. 
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Introduction 
Arterial hypertension is the most critical factor for the devel-
opment of cardiovascular diseases. In 2008, 17 million deaths 
worldwide were caused by cardiovascular diseases. The dif-
ferent social and environmental characteristics of all regions 
make the prevalence and diagnostic tools differ substantially 
[1]. 

This pathology is characterized by a sustained increase in 
vascular resistance due to the constant vasoconstriction of ar-
terioles, which causes wall hypertrophy. This pathophysiology 
results in elevated blood pressure without secondary causes. 
However, many people visit medical services when they pre-
sent serious cardiovascular complications, which reflects the 
lack of adherence and follow-up of medical instructions [2]. 
The increase in the incidence of chronic renal failure has been 
associated with the increasingly high prevalence of essential 
arterial hypertension [3]. The WHO considers that the lack 
of treatment adherence is an important issue related to public 
health because of all the harmful consequences it has in the 
long term for the population. Similarly, this lack of adherence 
generates excellent personal, family and social losses [4]. 

Blood pressure always follows a circadian pattern that is 
regularly traced, with higher blood pressure during the day 
and lower blood pressure during the night. However, in many 
hypertensive patients, this decrease is not observed during the 
night when the patient is at rest, the so-called nondipper pat-
tern, which has been associated with a worse prognosis of 
CVR [5, 6]. This pattern has led to greater attention to noc-
turnal hypertension, as well as to some sleep disorders that are 
related to blood pressure. Data were obtained in an adequate, 
outpatient, noninvasive way via blood pressure measurements 
taken within 24 hours. The American Heart Association de-
fines nocturnal hypertension as nocturnal blood pressure 
>125/75 [6]. The dipper pattern is a decrease of between 
10% and 20% in nocturnal blood pressure concerning day-
time blood pressure; on the other hand, the nondipper pattern 
has been subdivided into those who show a decrease in blood 
pressure during the night >0% but <10%. Another type of 
patient is those referred to as extreme dippers, >20% drop, 
which is related to many studies with higher CVR and mor-
tality due to nocturnal hypoperfusion and/or exaggerated in-
creases in blood pressure in the early hours of the morning. 
On the other hand, if blood pressure values exceed the aver-
age blood pressure value during wakefulness, this constitutes 
a riser pattern [6]. 

The evidence suggests that within the nondipper pattern, 
the autonomic system, including abnormal parasympathetic 
and sympathetic system activity, is impaired, which could 

explain the increased cardiovascular risk. Target organ dam-
age, left ventricular hypertrophy, CVD, microalbuminuria 
and the progression of renal damage are more significant in 
patients with this pattern. The population with typical day-
time blood pressure values and a nondipper pattern consti-
tutes a special group that may require early treatment, which 
may be delayed due to its occult nature [7]. 

Studies have suggested that an abnormal circadian blood 
pressure profile is closely related to increased CVR in patients 
who have already experienced AMI. Several studies have 
been conducted in Spain; however, this relationship has not 
been proven in patients who have not yet experienced a car-
diovascular event. However, it has been possible to demon-
strate the relationship between the increase in CVR factors 
(hypercholesterolemia, dyslipidemia, high BMI, smoking and 
glycemic disorders) in patients who do not depress nocturnal 
blood pressure compared with daytime blood pressure [8]. 
The objective of the present study was to determine the prev-
alence of cardiovascular risk in hypertensive patients accord-
ing to their circadian rhythm of blood pressure, with the hy-
pothesis that there is a relationship between cardiovascular 
risk and the circadian rhythm pattern. 

Materials and methods 
Study design 
This study is observational. The source is retrospective. 

Scenery 
The study was conducted at the General Hospital of the 
North of Guayaquil Los Ceibos, located in Guayaquil, 
Guayas Province, from January 2021 to January 2022. 

Participants 
Patients aged 50 to 60 years with a diagnosis of essential 
arterial hypertension, an ambulatory blood pressure 
monitoring record with at least 15 correctly recorded 
readings, and a description of antihypertensive treatment 
were included. Patients with an additional diagnosis of 
diabetes mellitus, acute myocardial infarction, 
hypothyroidism, hyperthyroidism, chronic kidney disease, 
cerebrovascular events or a history of thrombosis were 
excluded. 

Variables 
The variables used were age, sex, smoking status, cholesterol, 
body mass index, circadian rhythm pattern, degree of 
hypertension, antihypertensive treatment, white coat 
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syndrome, nocturnal arterial hypertension, and GloboRisk 
cardiovascular risk score. 

Data sources/measurements 
The source was indirect: The institutional clinical history data 
were used to fill out an electronic form. Cardiovascular risk 
was calculated via the Globorisk scale 
(http://www.globorisk.org/calc/labform). The institution's 
cardiology service obtained information on ambulatory blood 
pressure monitoring. 

Biases 
The application of the participant selection criteria avoided 
observation and selection bias. The principal investigator kept 
the data via a guide and records approved in the research 
protocol to prevent interviewer, information, and memory 
bias. Two researchers independently analyzed each record in 
duplicate, and the variables were recorded in the database 
once their concordance was verified. 

Study size 
The sample was probabilistic. In a population between 50 and 
60 years old in Guayaquil, accounting for 318,644 
inhabitants, 19.1% of the population was diagnosed with 
essential arterial hypertension (60,861 cases). The 8% of the 
population with probable comorbidity of type 2 diabetes was 
eliminated, with 55,992 cases as a possible study population. 
Using EPI info (CDC, Atlanta), with an expected frequency 
of the MAPA study in the outpatient population of 15%, with 
a confidence limit of 5% and a confidence level of 90%, the 
sample size was 138 cases. 

Quantitative variables 
Descriptive statistics were used. The results are expressed as 
frequencies and percentages. The variable Vascular Risk was 
calculated. 

Statistical analysis 
Qualitative variables are presented as frequencies and 
percentages. Proportions were compared with chi-square 
tests. The statistical package was IBM Corp.'s IBM SPSS 
Statistics for Windows, Version 26.0 (released in 2018). 
Armonk, NY: IBM Corp. 

Results 
Participants 
A total of 149 patients were included in the study. 

Main characteristics of the study group 
There were 149 cases, 98 of which were women (65.77%). 
Table 1 presents the general characteristics of the groups ac-
cording to their distribution and circadian rhythm profile. 
The prevalence of nocturnal hypertension was more signifi-
cant in the Dipper group. There were no differences in the 
general characteristics of the degree of hypertension or the 
treatment scheme between the groups (Table 1). The largest 
group was non-DIPPER (45.6%), followed by DIPPER 
(36.2%) (Figure 1). Among the 149 patients, 10.7% had a rec-
ord of white coat syndrome, and 8.7% of the patients studied 
recorded figures corresponding to nocturnal hypertension. 

Cardiovascular risk 
Table 2 shows the percentage of cardiovascular risk measured 
with the Globorisk scale, with the circadian rhythm patterns 
of the 149 patients studied. The high percentage remains for 
the 5--10% group and is >10%. When performing the chi-
square analysis, there are segmental associations for specific 
groups of patients for both risk <5% and 5--10%. There was 
no association with cardiovascular risk >10%. Table 2 pre-
sents the post hoc analyses where a protective association with 
an odds ratio <1 is demonstrated between "Riser" type hyper-
tension and cardiovascular risk less than 5%. Similarly, there 
was an association of cardiovascular risk >10% with the Riser 
type of hypertension (Table 3). 
 
 

Figure 1. Descriptive characteristics of the group by type of hypertension. 
 

 

 

http://www.globorisk.org/calc/labform
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Table 1. General characteristics of the study group. 
  Dipper 

N=57 
No Dipper 

N=68 
Riser 
N=24 

P 

Gender Female 37 (64.9%) 44 (64.7%) 17 (70.8%) 0.9542 
Smoking 9 (15.8%) 12 (17.6%) 7 (29.2%) 0.4357 
Sd . in white coat 6 (10.5%) 7 (10.3%) 3 (12.5%) 0.9275 
Nocturnal hypertension 1 (33.3%) 5 (7.4%) 7 (29.2%) 0.000298 

Body mass index (kg/m2 ) 
< 18 4 (7.0%) 3 (4.4%) 0 2.149E-8 
18 – 24.9 27 (47.4%) 35 (51.5%) 10 (41.7%) 0.03198 
25 – 29.9 22 (38.6%) 20 (29.4%) 11 (45.8%) 0.2929 
30 – 34.9 3 (5.3%) 10 (14.7%) 3 (12.5%) 0.2257 
35 – 39.9 1 (1.8%) 0 0 0.4438 

Cholesterol (mg/dl) 
<200 26 (45.6%) 40 (58.8%) 13 (54.2%) 0.335 
>240 10 (17.5%) 11 (16.2%) 6 (25.0%) 0.6214 
200 - 240 21 (36.8%) 17 (25.0%) 5 (20.8%) 0.2214 

Classification of arterial hypertension 
Grade 1 8 (14.0%) 4 (5.9%) 2 (8.3%) 0.2924 
Grade 2 3 (5.3%) 1 (1.5%) 3 (12.5%) 0.08692 
Grade 3 0 1 (1.5%) 1 (4.2%) 0.328 
Isolated Systolic Hyper-
tension 

9 (15.8%) 14 (20.6%) 3 (12.5%) 0.6119 

Normal 10 (17.5%) 20 (29.4%) 8 (33.3%) 0.1997 
Normal High 13 (22.8%) 13 (19.1%) 3 (12.5%) 0.5615 
Optimal 14 (24.6%) 15 (22.1%) 4 (16.7%) 0.7367 

Treatment regimen 
Monotherapy 18 (31.6%) 26 (38.2%) 9 (37.5%) 0.724 
Double Therapy 27 (47.4%) 18 (26.5%) 8 (33.3%) 0.05051 
Triple Therapy 10 (17.5%) 16 (23.5%) 5 (20.8%) 0.7138 
Quadruple Therapy 1 (1.8%) 7 (10.3%) 2 (8.3%) 0.1547 
Quintuple Therapy 1 (1.8%) 1 (1.5%) 0 0.8154 

 

Table 2. Association of Cardiovascular Risk and Type of Hypertension.  
Dipper 
N=57 

No Dipper 
N=68 

Riser 
N=24 

P 

Cardiovascular Risk % Globorisk 
< 5 26 (45.6%) 31 (45.6%) 3 (12.5%) 0.0102 
5 to 10 22 (38.6%) 31 (45.6%) 16 (66.7%) 0.06794 
> 10 9 (15.8%) 6 (8.8%) 5 (20.8%) 0.2663 

 

Table 3. Odds Ratio  
Dipper 
N=57 

No Dipper N=68 Riser 
N=24 

Cardiovascular Risk % Globorisk 
< 5 OR: 1.4307 

95% CI: 0.731-2.80 
P=0.2958 

OR: 1.5023 
95% CI: 0.78-2.90 

P=0.2260 

OR: 0.1704 
95%CI: 0.0483-0.6008 

P=0.0059 
5 to 
10 

OR: 0.6018 
95%CI: 0.307-1.178 

P=0.1385 

OR: 0.9481 
95%CI:0.497- 1.810 

P=0.8716 

OR: 2.7170 
95%CI:1.0829- 

6.8167. P=0.0332 
> 10 OR: 1.3807 

95%CI: 0.534-3.572 
P=0.5060 

OR: 0.4631 
95%CI: 0.168 - 1.28 

P=0.1379 

OR: 1.9298 
95% CI: 0.628-5.93 

P =0.2513 
OR: Odds ratio. 95% CI: 95% confidence interval. 

 

Discussion 
Arterial hypertension is a risk factor that leads to cardiovas-
cular diseases, such as white coat hypertension, which can be 
assessed with ambulatory blood pressure monitoring values 
[8]. 

Blood pressure obtained via ABPM is better related to tar-
get organ damage and increased cardiovascular morbidity 
and mortality. Masked arterial hypertension has a prognosis 
similar to that of sustained arterial hypertension. 

Many studies mentioned below agree that many patients 
have a circadian rhythm profile in which an adequate de-
crease in blood pressure, especially at night, is not observed. 

Fifty-three percent of these hypertensive patients do not 
have this adequate decrease, and most of them are under hy-
pertensive treatment [8]. 

In the Ohasama study with Japanese people aged 40 years 
or older, 44% of the participants were nonnocturnal depres-
sants. In this study, in Madrid, no differences were found in 
the circadian pattern between patients treated with antihyper-
tensive drugs and those not treated with antihypertensive 
medications because of the different pharmacological combi-
nations used at other times of the day [9]. 

In the present study, the presence of cardiovascular risk 
factors in patients with no nocturnal blood pressure de-
pressors was related. This demonstrates an increase in these 
factors, such as hypercholesterolemia, dyslipidemia, and high 
body mass index. A study conducted by OBrien revealed that 
nondipper patients were associated with female sex and re-
duced renal function, and it is common to find a history of 
previous cardiovascular events; however, those patients with 
nocturnal hypertension but with an expected decrease in 
blood pressure were more likely to be male patients, smokers 
and have increased urinary albumin elimination [10]. An-
other study revealed that in nondipper patients, diabetes, met-
abolic syndrome, obstructive sleep apnea, anemia, and signif-
icant kidney damage are more common [11]. Shimada and 
Kario reported that the increase in blood pressure upon awak-
ening and/or a decrease in the drop in blood pressure is asso-
ciated with an increase in CV risk or organic damage, espe-
cially at the cardiac level, LVH, CHF and AMI; at the cere-
bral level, cerebrovascular events occur every day; and at the 
renal level, renal damage, along with albuminuria, progresses 
[11]. 

Changes during the sleep‒wake cycle determine nocturnal 
blood pressure regulation; thus, blood pressure is sensitive to 
changes during this rest, mainly by the sympathetic nervous 
system. Insomnia is a common disorder in the general popu-
lation, with a prevalence of 5--50%. 
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Twenty-one percent of the participants in this Wisconsin 
study were designated as having a “nondipper” pattern, and 
38% of them had symptoms of insomnia [12]. Loredo et al. 
reported that patients with “nondipping” nocturnal blood 
pressure were associated with polysomnographic indices of 
poor or incomplete sleep. These data suggest that poor sleep 
quality may have the same adverse effects as other cardiovas-
cular factors long before the onset of the disease [12]. 

We found no relationship between hypertensive white 
coat syndrome and future cardiovascular events, since the 
number of these events was similar in patients with this pa-
thology and normotensive patients. This study analyzed 22 
new cardiovascular events in people who had hypertensive 
white coat syndrome and were older than 60 years with a high 
cardiometabolic load. 

However, it was concluded that most of the people in-
cluded in this study with white coat hypertensive syndrome 
should not be considered high-risk patients compared with 
normotensive patients. However, these patients should be fol-
lowed up in the future because they risk developing hyperten-
sion [13]. Future studies should consider specific populations 
with renal failure, where increased mortality has been estab-
lished owing to the presence of hypervolemia in patients with 
antihypertensives [14, 15] or anemia [16 ]. 

Conclusions 
Cardiovascular risk factors are present in all circadian rhythm 
patterns, highlighting the presence of bad habits in our entire 
population. The present study revealed that the nondipper 
pattern is the most prevalent pattern in the population stud-
ied, with 45%, followed by the dipper pattern, with 36.2%. 
The extreme dipper pattern was the least common in our 
study. The increase in cardiovascular risk was directly related 
to circadian patterns, especially those that did not have a cor-
rect decrease. Most patients who present with a proper reduc-
tion in blood pressure have a lower CVR. Extreme dipper, 
nondipper, and riser patterns are found in the population with 
the highest cardiovascular risk, where early and effective de-
tection measures such as primary prevention could help us 
avoid reaching circadian rhythm patterns that are related to 
increased cardiovascular risk or treat them with pharmaco-
logical and nonpharmacological measures. 
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