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Abstract: The main cardiovascular consequence of Obstructive Sleep Apnea Syndrome (OSAS) is
arterial hypertension (AH), considered since 2003 a second cause of AH. This study aimed to
evaluate nocturnal blood pressure patterns (BPP) in hypertensive patients with OSAS in Angola. A
descriptive, cross-sectional observational study was carried out in a private clinic in Angola. De-
mographic and clinical variables, polysomnography, and ABPM parameters were included. Pa-
tients were classified as a dippers, non-dippers, and reverse dippers. One-way ANOVA test,
Kruskal-Walli’s test, and chi-square test were used as appropriate. The sample consisted of 70 in-
dividuals: 39 (55.7%) were male. The mean age was 53.63+9.14 years and the BMI was 35.82 + 6.57
kg/m2. An association between patients with a past medical history of hypertension and BPP was
found (p<0.05). Mean O: saturation was significantly lower in the reverse dippers (p=0.25). Alt-
hough insignificantly, the dippers were younger and less obese. In contrast, the proportion of
smokers and diabetics was higher in the reverse dippers. No correlation was found between the
apnea-hypopnea index, the mean blood pressure, and the Epworth sleepiness scale. In the present
study, the prevalence of non-dipping and reverse dipping patterns was high. It needs to be con-
firmed with future prospective studies.

Keywords: Arterial hypertension; Non-dipper; Reverse dipper; Obstructive sleep apnea syndrome.

1. Introduction

Sleep has a modeling function mediated by humoral, autonomic, and hemodynamic
mechanisms. In sleep disorders, mainly in Obstructive Sleep Apnea Syndrome (OSAS),
are altered due to constant and intermittent breathing pauses and consequent hypoxia
that activates the sympathetic nervous system. The increase in sympathetic activity re-
sulting from these intermittent breathing events during sleep is considered the most
precise mechanism in developing cardiovascular disorders in individuals with OSAS [1].

The main cardiovascular consequence of OSAS is arterial hypertension (AH), con-
sidered since 2003 a second cause of AH, according to the seventh report of the Joint
National Committee on the Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure [2]. Nocturnal systolic and diastolic blood pressure tend to fall between
10 and 20%, to daytime values, which define the physiological dipping pattern. When
this reduction is less than 10%, it is known as a non-dippers. On the other hand, the
increase in nocturnal systolic or diastolic blood pressure is known as reverse dippers or
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risers [3]. Ambulatory blood pressure measurement (ABPM) is a diagnostic tool in-
creasingly used in clinical practice in the evaluation of hypertensive patients [4, 5]. The
non-dipping pattern, as well as the inverted dipping pattern, have been associated with
echocardiographic changes in left ventricular geometry [6, 7], left atrial function [8], in-
creased cardiovascular and cerebrovascular risk, and increased morbidity and mortality
with high prognostic value [9]. Absence or decrease in physiological reduction and in-
crease in blood pressure during sleep are characteristics of AH associated with OSAS
[10-12]. However, data on the prevalence of the reverse dipping pattern in patients with
obstructive sleep apnea syndrome are scarce [13, 14].

The present study aims to evaluate 24-hours blood pressure patterns in hypertensive
patients with OSAS in Angola.

2. Methodology

2.1 Study design

This observational, retrospective, and cross-sectional study included patients with
OSAS followed up at the sleep consultation at Clinica Girassol in Luanda from April 2014
to December 2016 who also underwent ambulatory blood pressure measurement
(ABPM). The information from database included: demographic and clinical variables,
level 3 polysomnography, and ABPM parameters. Demographic and clinical variables
were collected from a data collection instrument developed from the Berlin Question-
naire [16] and the STOP BANG Questionnaire [17] used in the Sleep Respiratory Pa-
thology Outpatient Clinic of our institution. The degree of daytime sleepiness was as-
sessed by ESS (possible score ranged from 0 to 24 points) [15]. All participants were in-
formed and consent to participate for conduct this study. The confidentiality of the in-
formation extracted from the participants’ records was maintained and the data extracted
were secured and made available only to the study's principal investigators.

2.2 Study population

The study population included all patients monitored at the sleep consultation at
Clinica Girassol who underwent both the OSAS study and the ABPM study in the re-
ferred period. Patients were classified as a dippers when there was a drop in systolic or
diastolic blood pressure (BP) at night to daytime BP greater than 10%; as a non-dippers if
this drop is not observed in systolic or diastolic BP, and as an reverse dippers when an
increase in nocturnal systolic or diastolic BP is observed [3]. Patients were classified ac-
cording to the severity of OSAS as mild if the apnea-hypopnea index (AHI) is from 5 to
14.9 events/hour, moderate if the AHI is from 15 to 29.9 events/hour, and severe when the
AHI is equal to or greater than 30 events/hour, according to the guidelines of the Amer-
ican Academy Sleep Medicine 2007 [1]. Patients were further classified as having exces-
sive daytime sleepiness (EDS) if they scored 10 or greater on the Epworth Sleepiness
Scale (ESS), [15].

We included hypertensive patients aged 32 to 77 years who underwent the OSAS
study, and the ABPM study. Patients who did not undergo the ABPM study and who
had incomplete surveys were excluded.

2.3 Definition of Risk Factors and Comorbidities

Obstructive sleep apnea syndrome was defined as a clinical situation characterized
by excessive daytime sleepiness, cardiorespiratory and neurocognitive disorders sec-
ondary to repeated episodes of total or partial obstruction of the upper airway that causes
oxyhemoglobin desaturation and AHI> 5 events/hour [18]. Hypertension was defined
based on a previous diagnosis of hypertension or treatment with antihypertensive ther-
apy or hypertension diagnosed during ABPM. Diabetes mellitus was defined as a pre-
vious diagnosis of diabetes mellitus or treatment with antidiabetic drugs. Dyslipidemia
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was defined as a previous diagnosis of dyslipidemia or treatment with any Ii-
pid-lowering medication. Obesity was defined as BMI>30kg/m2. Smoking was defined
based on current smoking (Yes/No). Alcoholic habits were defined based on the current
status (Yes/No). Coffee consumption habits were defined based on the current status
(Yes/No). Daytime sleepiness was assessed using the Epworth Sleepiness Scale [15].

2.4 Level 3 Polysomnography

Level 3 polysomnography (PSG3), also known as a cardiorespiratory sleep study,
was performed on a modified portable system using Embletta MPR equipment for home
diagnosis of OSAS. The PSG3 evaluates cardiorespiratory parameters by recording five
parameters: oronasal breathing, respiratory noise, thoracoabdominal movements, body
position, electrocardiographic tracing, and pulse oximetry [19]. The following variables
were evaluated: apnea-hypopnea index (AHI), oxyhemoglobin desaturation index (ODI),
minimum O2 saturation and mean O2 saturation. Data analysis was performed by visual
inspection of the PSG3 record, as well as based on automatic calculations performed in
the program in accordance with the Academy of American Medicine Sleep AASM 2007
standard. The Apnea-Hypopnea Index (AHI) is calculated by summing the number of
respiratory events (apneas + hypopneas) per hour. The oxyhemoglobin desaturation in-
dex (ODI]) is the result of the ratio between the number of desaturations resulting from
the total collapse of the airway (apnea) lasting 10s or more, in association with hypopnea
(partial collapse) with a 30% reduction of airway and oxyhemoglobin desaturation of 4%
with the number of apnoeas and hypopneas recorded in the PSG3. The ODI was consid-
ered normal when equal or less than  to 5 events/hour and pathological if greater than 5
events/hour. [20].

2.5 Ambulatory Blood Pressure Measurement

The 24-hour ambulatory blood pressure measurement (ABPM) was performed us-
ing the IEM Model Mobil-O-Graph equipment (New Generation 24h ABPM Classic); the
dataset was transferred and analyzed at the workstation with the HMC (Hypertension
Management Software) program. Germany). The cuff was placed on the non-dominant
arm and the patients were instructed to carry out their usual day-to-day activities with-
out any restriction. Patients were instructed to record in the diary the time they went to
sleep and when they woke up. The device was set to take BP readings at 15-minute in-
tervals during the day (7:00-23:00 hours) and at 20-minute intervals during the night
(23:00-7:00 hours). Each ABPM dataset was first automatically scanned to remove artifact
readings according to preselected editing criteria. Systolic readings >290 or <60 mm/Hg
and diastolic readings >195 or <30 mm/Hg were automatically removed. The recording
was analyzed to obtain SBP and DBP averages over 24 hours during the day and night.
The night pressure drop was calculated according to the following formula:

(%) 100 x [1 — (night blood pressure/daytime blood pressure)]

2.6 Statistical analysis

The normality of the distribution was analyzed using the Shapiro-Wilks test. Cate-
gorical variables are described using absolute and relative frequencies. Continuous var-
iables are expressed by the mean and standard deviation (SD) or by median and percen-
tiles. One-way ANOVA test, Kruskal-Wallis test and chi-square test were used. Fisher's
exact test was also used when chi-square assumptions were not met. No sample size was
calculated. A significance level of a = 5% was considered in all hypothesis tests. The
analysis was performed using the Statistical Package for the Social Sciences program
(SPSS, version 20.0).
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3. Results

Of the 200 individuals diagnosed with OSAS and followed up at the sleep consulta-
tion at our institution, 70 patients who underwent both polysomnography, and ABPM
and had the questionnaires duly completed were included in this study. Of these, 55.7%
were male, with a mean age of 53.63 +9.14 years, and BMI was 35.82+6.57 kg/m?. The
demographic and clinical characteristics of the study population and distributed by
nocturnal pressure patterns (dipper vs non-dipper versus reverse dipper) are shown in
Table 1, according to the total distribution.

Table 1. Distribution of demographic and clinical characteristics in the total population
and according to nocturnal blood pressure characteristics.

Total Dipper Non-Dipper Reverse Dipper P-value
N=70 N=21 N=38 N=11
Age, mean+sd 53.63+9.14 51.1£10.52 53.95+8.68 57.36+6.86 175 &
BMI 35(32-40) 32(31-39) 36 (32-41) 36 (31-41) 350 0
Gender S571¥
Male n (%) 39 (55.7) 13 (61.9) 19 (50.0) 7 (63.6)
Female n (%) 31 (44.3) 8(33.1) 19 (50.0) 4 (36.4)
RF and Co-morbidities
Diabetes Mellitus n (%) 17 (24.5) 5(23.8) 9(23.7) 3(27.3) 969¥
Hypercholesterolemia n (%) 24 (35.8) 8 (38.1) 13 (37.1) 3(27.3) .809FY
Obesity n (%) 61 (87.1) 16 (76.2) 36 (94.7) 9 (81.8) 100 §
Smoking Habits n (%) 33 (47.1) 11 (52.4) 14 (36.8) 8(72.7) 094%¥
Alcoholic Habits n (%) 27 (38.6) 10 (47.6) 15 (39.5) 2(18.2) 263¥
Coffee intake n (%) 27 (38.6) 10 (47.6) 15 (39.5) 2(18.2) 263¥
Hypertension
Referred HT n (%) 63 (90.0) 17 (81.7) 37 (97.4) 9 (81.8) .041§
Medicated HT n (%) 57 (83.4) 16 (76.2) 33 (86.8) 8 (72.8) 403§
Symptomatology
Snoring n (%) 54 (77.1) 15 (71.4) 30 (78.9) 9 (81.8) 733§
Epworth SE , mean+sd 9.79+4.9 11.38£5.22  8.66+4.76 10.64+4.59 .108&
Epworth’s SE 2698
ESE <10 n (%) 33 (47.1) 7 (33.3) 21 (55.3) 5 (45.5)
ESE >10 n (%) 37/52.9) 14(66.7) 17(44.7) 6(54.5)
OSAS .1508
Mild n (%) 28 (40.0) 9 (42.9) 15 (39.5) 4 (36.4)
Moderate n (%) 24 (34.3) 7 (33.3) 16 (42.1) 1(9.1)
Severe n (%) 18 (25.7) 5(23,8) 7 (18.4) 6 (54.5)

Legend. FR - Risk factors, SE - Sleepiness scale, OSAS - Obstructive sleep apnea syndrome. &- One
way ANOVA, ¥ - Chi-square test; § - Fisher's exact test; @ - Kruskal-Wallis test.

Obesity (87.1%) and smoking (47.1%) were the two main cardiovascular risk factors,
followed by hypercholesterolemia and diabetes mellitus in 35.8 and 24.5%, respectively.
In turn, alcoholic habits and coffee intake were reported in 38.6% of cases. Of the total
sample, 90.0% of patients knew that they were hypertensive and 83.4% were undergoing
therapy regularly. In 77.1% of patients, snoring was the complaint that most brought pa-
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tients to the consultation. The registered levels of OSAS were mild, moderate, and severe
in 40.0, 34.8, and 25.7%, respectively. The mean Epworth Sleepiness Scale (ESS) was
9.79+4.9, with excessive daytime sleepiness in 52.9% of cases. Nocturnal pressure patterns
were classified as dippers in 30.0%, non-dippers in 54.3% and reverse dippers in 15.7%.

Table 2 shows the parameters of PSG3 and ABPM in the total population and dis-
tributed by nocturnal pressure patterns. In the total sample, the median AHI, ODI, and
percentage minimum O: saturation and mean O: saturation were 18 events/hour, 18
events/hour, 77 and 94%, respectively.

Table 2. Polysomnography and ABPM results in the total population and according to
nocturnal blood pressure characteristic.

Total Dipper Non-dipper  Reverse Dipper P-value
N=70 N=21 N=38 N=11
Polisomnography
AHI (/h) Median (IQR) 18 (12-31) 17 (12-35) 17 (11-26) 33 (13-64) 196 @
ODI Median (IQR) 18 (12-33) 18 (12-34) 15 (9-26) 33 (13-64) 165 @
Percentage of O2 ST <90% Median (IQR) 2 (1-15) 2 (0.6-15) 2 (1-9) 14 (5-41) 146 O
Minimal O2 Sat (%) Median (IQR) 77(69-84) 82 (69-86) 76 (66-84) 73 (70-83) 469 O
Average 02 Sat (%) Median (IQR) 94 (93-95) 94 (93-95) 95 (93-96) 91 (91-93) 0250
ABPM
24-hour SBP [mmHg] Median (IQR) 129 (118-140) 128 (116-141) 128 (118-139) 131 (125-145) 3200
24-hour DBP [mmHg] Median (IQR) 78 (72.84) 77 (73-82) 79 (72-85) 78 (69-90) 9740
Daytime SBP [mmHg] Median (IQR) 132 (122-145) 136 (121-146) 131 (122-145) 138 (135-148) 2720
Daytime DBP [mmHg] Median (IQR) 80 (76-86) 81 (79-88) 81 (76-86) 78 (72-86) 2990
Nightime SBP [mmHg] Median (IQR) 123 (116-135) 116 (104-130) 123 (116-135) 143 ((130-143) <.0001Q
Nightime DBP [mmHg] Median (IQR) 72 (65-80) 65 (61-79) 74 (68-80) 82 (76-91) <.0001Q
Nocturnal SBP descent [ nmHg] Mean* SD 6.87+7.74 14.45+4 .48 5.34+3.73 -(8.59+7.88) <.0001
Nocturnal DBP descent [mmHg] Meant SD  10.29+10.29 20.57+5.93 8.9716.16 -(4.82+6.35) <.00019

Legend. ABPM - Ambulatory blood pressure measurement, AHI - Apnea hypopnea index, DBP -
Diastolic blood pressure IQR - Interquartile range; ODI Oxyhemoglobin desaturation index, SBP -
Systolic blood pressure, ST Saturation. & - Kruskal-Wallis test. *p<.050 **p<.010.

In the present study, except for AH in the past medical history, where a higher
proportion of non-dippers was recorded when compared to the other two groups, we did
not find significant differences in the other clinical and demographic variables. However,
we can see that the dippers are younger and less obese and have more hypercholester-
olemia than the reverse dippers. Regarding social habits, dippers had more smoking
habits than non-dippers, but less than reverse dippers. As for alcoholic habits and coffee
consumption, the dippers had a higher frequency of alcohol consumption when com-
pared to the other two groups.

Snoring was more frequent in the inverted dipper, as well as the severity of the ob-
structive sleep apnea syndrome - 54.5% in the reverse dippers had severe OSAS (Figure
1). One aspect that seemed surprising to us was that the ESS value, which reflects the
severity of daytime sleepiness, was higher in dippers than in non-dippers and similar in
reverse dippers. Finally, except for the mean O2 saturation, which was significantly lower
in the reverse dippers (91%); we found no differences between the groups in the other
polysomnographic variables. The oxyhemoglobin desaturation index and the percentage
of saturation below 90% of total sleep time were higher in the reverse dippers.
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Figure 1. Prevalence of the dipper, non-dipper and inverted-dipper pattern in relation to
the severity of the obstructive sleep apnea syndrome.

x
Mild Moderate Severe
0SAS 0SAS 0OSAS
M Dipper 42.9% 33.3% 23.8%
H Nondipper 39.5% 42.1% 1.8%
Reversed dipper 36.4% 9.1% 54.5%

Legend. OSAS - Obstructive sleep apnea syndrome.

As expected, mean nocturnal systolic and diastolic pressures were significantly
higher on the reverse dippers than on the non-dippers and on the dippers (median and
IQR) [143 (140-150) mmHg versus 123 (116-135) mmHg] versus [116 (104-130) mmHg; p<
0.0001] and 82 (76-91) mmHg 74 (68-86) mm Hg versus 66 (61-79) mmHg, p < 0.0001),
respectively], the same was observed in the means of nocturnal blood pressure drop. The
other ABPM parameters were similar between the three groups. We found a correlation
between the AHI and the other polysomnographic variables, but not with the mean day-
time, nighttime, or 24-hour systolic or diastolic BP, nor with the ESS (see Table 3).

Table 3. Partial correlation between apnea-hypopnea index, Epworth sleepiness scale,
nocturnal saturation of oxygen, and blood pressure (adjusted for age and body mass in-

dex).
ESE O:Sat O:Sat 24-hours Daytime Nighttime 24-hours Daytime Nighttime
Nadir Mean SBP SBP SBP DBP DBP DBP
R 213 -425 -451 197 194 123 -.078 .033 .021
AHI P Value .088 .000**  .000** 115 112 330 539 796 866

Legend. AHI - Apnea Hypopnea Index. DBP - Diastolic Blood Pressure. ESS - Epworth Sleepiness
Scale. SBP - Systolic Blood Pressure. Oz Sat - Oxygen Saturation. **p<.010.

4. Discussion

In Angola, there are no data on the prevalence of OSAS. On the other hand, it is
known that in Angola, arterial hypertension has become an increasingly important public
health problem. The prevalence of arterial hypertension in Angola ranged 23% (95% CI:
21% to 25.2%) to 38% (95% Cl:32.83-44.90%) [21, 22]. Studies indicate that among patients
with hypertension, the frequency of OSAS is around 50% [10]. Therefore, it is expected
that OSAS is also a highly prevalent syndrome in our country. To the best of our
knowledge, this is the first study carried out in Angola that evaluated nocturnal BP pat-
terns in an adult population of hypertensive patients with OSAS.

In this study, male, middle-aged, and obese patients were predominant, results that
are in line with those reported in the literature. The meta-analysis performed by Cuspidi
et al., showed that the percentage of men was 84%, the mean age range was 44 to 77 years
and the mean BMI ranged from 24.0 + 3.0 kg /m? to 34.0 £ 6.0 kg/m? [12]. Excessive day-
time sleepiness (EDS) is a very common symptom reported by patients with OSAS [23].
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In the present study, most patients (52.9%) had EDS, which is in line with what was
found in other studies that report a prevalence of EDS between 50 and 80% [23]. The
mean ESS score in our population was 9.79+4.9; hypertensives with a dipping pattern had
a higher mean ESS score than non-dippers and it was similar to reverse dippers. Con-
flicting data are reported in the literature regarding ESS in hypertensive vs
non-hypertensive patients, most studies have shown that the mean ESS score in
non-hypertensive patients was higher than in hypertensive patients [24, 25].

In contrast, Kapur et al., reported that the association of sleep-disordered breathing
with hypertension is stronger in individuals who report daytime sleepiness than in those
who do not [26], is justified in the excessive stimulation of the sympathetic nervous sys-
tem observed in hypertensive patients and patients with OSAS [24, 25]. In our study, we
found that this may also explain the findings since hypertensive patients with OSAS, the
activation of the sympathetic system is even more exacerbated. On the other hand, OSAS
can cause cognitive impairment that decreases the perception of excessive sleepiness,
often confused with tiredness, fatigue, or lethargy, which could be another explanation to
justify our results [20].

Obesity, type 2 diabetes mellitus, and hypercholesterolemia are the most frequent
risk factors for both arterial hypertension and OSAS. Several studies explained that this is
followed by other non-genetic factors linked to lifestyle (diet, physical activity, con-
sumption of alcohol, tobacco) [27]. In our study, we found that the obesity and smoking
were the two main risk factors for both arterial hypertension and OSAS, followed by
hypercholesterolemia and diabetes mellitus. Hypoxia for intermittent periods due to the
collapse of the upper airways in OSAS, lasting more than 5 hours, can reduce insulin
sensitivity without adequate return of serum levels and, in addition, causes the death of
beta cells, altering glycemic parameters. In 31 studies, changes in glycated hemoglobin
were observed in cases of severe AHI [27]. In turn, chronic smoking promotes increased
resistance of the upper airways, hypoxia, hypercapnia, and snoring due to inflammatory
factors and changes in mucociliary consequently reduce the caliber and promote the
collapse of the airways.

The stimulus of nicotine can cause important changes in sleep phases. The effects of
smoking and OSAS on the development of arterial hypertension are well known. These
two conditions have synergistic effects on increasing blood pressure, the risk of devel-
oping atherosclerosis, and increasing cardiovascular morbidity [28]. All this together
may explain the fact that we found a higher proportion of diabetics and smokers in the
reverse dippers when compared to the other two groups. Snoring is a frequent symptom
in patients with OSAS reported in up to 92.4% of cases [29]. In our study, 77.1% of the
patients had snoring as their main complaint and the frequency of snoring was higher in
the reverse dippers (81.9%). The high prevalence of reverse dippers and non-dippers
found in the present study is in line with what has been described by other authors. A
meta-analysis carried out by Cuspidi et al., which included 1,562 patients with obstruc-
tive sleep apnea syndrome (OSAS), in 14 studies, revealed a prevalence of the non-dipper
pattern between 30 and 90% [12]. However, data on the prevalence of inverted dipper
patterns in patients with obstructive sleep apnea syndrome are scarce and revealed a
prevalence of inverted dipper of 13 to 19% [13, 14].

While in the general population, this pattern is found in less than 5% [30]. In 56 in-
dividuals with OSAS (mean age 48.59 + 13.27 years and BMI 27.53+3.23 kg/m?) with and
without arterial hypertension, Ma et al., found a prevalence of 19.6% of reverse dippers.
In turn, in 307 normotensive individuals with OSAS, Lee et al., report a prevalence of
reverse dippers (12.7%), very similar to ours. In both studies, the authors also found that
dippers were relatively younger than non-dippers and reverse dippers [13, 14]. Ma et al.
demonstrated that the non-dippers had a higher BMI than the dippers and reverse dip-
pers and Lee et al., found no significant differences in BMI between the three groups.
This contrasts with our study, where BMI, although not statistically significant, was
higher in the reverse dippers when compared to the other two groups [13, 14].
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Our results showed that there is a tendency for patients with severe OSAS to present
a reverse dipping pattern. Patients with reverse dipping pattern had higher AHI, lower
minimum saturation of Oz and significantly lower mean saturation of Oz, which is con-
sistent with the literature. The increase in BP in patients with OSAS is multifactorial and
not fully understood. OSAS promotes an increase in BP due to sympathetic hyperactivity,
systemic inflammation, oxidative stress, endogenous vasoactive factors, and endothelial
dysfunction. The main feature of OSAS is persistent sympathetic hyperactivity. and
sympathetic activity is exacerbated in patients with OSAS, resulting in peripheral vaso-
constriction, BP elevation, even during wakefulness [10]. For individuals with OSAS,
some authors believe that reverse dipping pattern is worse than a non-dipping due to
higher nocturnal blood pressure combined with hypoxia and hypercapnia, causing a se-
ries of abnormal reactions and mechanisms. Others believe that the reverse dipping pat-
tern is a transitional phase due to the increase in BP in OSAS, characterized by a sympa-
thetic activation of greater magnitude than that observed in other patterns of nocturnal
BP [13].

ABPM can be considered in the initial evaluation of patients once PSG has con-
firmed the diagnosis of OSAS. The prevalence of hypertension is underdiagnosed in pa-
tients with OSAS if BP is assessed only in the office [31, 32]. In addition, ABPM is a pre-
dictor of cardiovascular risk [31] and may be of particular importance in the assessment
of hypertension in patients with OSAS, and should be suspected in all hypertensive pa-
tients, especially if the AH is predominantly diastolic, nocturnal, and refractory to
treatment [11, 32, 33]. Finally, masked hypertension, defined as normal office BP with
elevated ambulatory or home BP, is very common in patients with OSAS. The regular use
of ABPM will “unmask” the masked hypertension in these patients [32, 33]. If ABPM is
combined with polysomnography, which is also a non-invasive, simple, and inexpensive
test, the sleep-wake period can be better defined to improve the accuracy of calculating
the dipper, non-dipper and inverted dipper patterns [13].

However, we would like to emphasize that, according to Cuspidi et al., the available
evidence on the association between OSAS and the inverted dipper pattern is still scarce.
In addition, given the potential negative synergistic effect of these two conditions, studies
focused on this topic must be made available, hence the importance of the work pre-
sented here [34]. This study has limitations, of which we highlight the fact that the sam-
ple size is small, which may limit the power of statistics to show differences between
groups. Level 3 polysomnography was used, an exam that may have underestimated the
AHI by recording the total time of the exam and not the sleep time with its efficiency, not
knowing whether the respiratory events occurred during wakefulness or sleep. The
strength of the study is that it was the first study of nocturnal BP patterns in hypertensive
patients with OSAS in Angola.

5. Conclusion

In Angola, we found a high prevalence of inverted dipper and non-dipper patterns
in hypertensive patients with OSAS. It is essential to carry out prospective studies to as-
sess the prevalence of OSAS in hypertensive patients, especially in those with nocturnal
or therapy-resistant hypertension.
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