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Summary

Background Hypertension is currently one of the major risk factors of cardiovascular diseases. Level of blood pres-
sure fluctuates over a 24-hour cycle. Depending on the incidence of daily blood pressure rhythm disorders, or a lack 
thereof, we can distinguish dipper and non-dipper profiles.
Material and methods The analysis covered medical documentation and a 24-hour blood pressure rhythm moni-
tored by the ABPM system in selected 130 patients with diagnosed arterial hypertension, aged between 18 and 87, 
hospitalized in the years 2010–2014 in the Internal Medicine Department. 
Results It was found that hypertension frequently occurred in obese patients, with carbohydrate metabolism disor-
ders, hyperlipidaemia and thyroid diseases. A significant correlation was observed between dipper hypertension and 
hyperlipidaemia, as well as between non-dipper hypertension and smoking.
Conclusions Non-dipper type patients constitute a quite varied group in terms of concurrent diseases. These patients 
should be actively monitored for specific chronic illnesses. 
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Background
Level of blood pressure in a human fluctuates over 
a 24-hour cycle. In physiological conditions, these 
fluctuations amount to 20–30 mm Hg. Throughout 
a day, blood pressure rises in the morning, just after 
waking up, and then gradually decreases, dropping 
to the lowest values during sleep. The physiological 
reduction in blood pressure at night accounts for 
10–20% in comparison to the values observed in 
the daytime [1]. People with a normal decrease in 
blood pressure are referred to as dippers. One of 
the disorders of blood pressure daily pattern is the 
non-dipper phenomenon. This is an insufficient dip 
in blood pressure at night (< 10%) [1]. A night time 

dip (NTD) is calculated according to the following 
formula: 

NTD = [(average BP value in the daytime — average BP  
value at night) × 100%] / average BP value in the daytime]

Material and methods
The analysis covered medical documentation of 130 
patients with hypertension, aged between 18 and 87, 
hospitalized in the years 2010–2014 in the Internal 
Medicine Department. These consecutive patients 
underwent ambulatory blood pressure monitor-
ing (ABPM) for 24 hours with automatic record-
ers, including estimation of a night time dip. In 50 
non-dipper patients (33 women and 17 men) no 
physiological night-time blood pressure dip was ob-
served. The next 60 patients (44 women and 16 men)  
were of the dipper type (Figure 1). On the other hand, 
ABPM was incomplete for the remaining patients, 
due to the insufficient number of measurement or 
no irregularities detected. Medical documentation of  
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110 patients was reviewed in terms of addictions and 
internal diseases concurrent with hypertension. The 
age difference was not statistically significant between 
the groups. The statistical analysis was conducted on 
the basis of the chi-square test for non-parametric 
qualitative variables, the correlations among them 
were estimated with Pearson’s coefficient, and p < 
0.05 was considered statistically significant. The cal-
culations were made with Statistica 8.0 software.

Results
Pursuant to the analysis of medical documentation 
of 130 patients monitored with the ABPM system, 
a complete record was compiled for 110 patients 
(85%). In the remaining cases (15%) the monitoring 
was incomplete due to the insufficient number of 
measurements or no irregularities detected. Among 
110 patients with hypertension, 45% were of the 
non-dipper type, while 55% of the dipper type. In 
the non-dipper group, there were 66% women and 
34% men, whereas in the dipper group there were 
73.3% women and 26.7% men. Moreover, differ-
ences in the group size were statistically insignificant 
(p > 0.05).

Obesity (BMI ≥ 30 kg/m2) was detected in 40% 
of the non-dipper type patients and in 55% of dipper 
type patients, that is in 95% of patients with hyper-
tension. In the non-dipper group, hyperlipidaemia 
was diagnosed in 42% of the patients, while in the 
dipper group — in almost 3/4 of the patients (70%). 
These statistically significant differences (p < 0.05) are 
presented in the graph (Figure 2). Both non-dipper 
and dipper hypertension frequently coexist with di-
abetes or glucose intolerance. Carbohydrate metab-
olism disorders occurred in 46.7% of the non-dipper 

Figure 1. Description of the examined dipper and non-dipper pa-
tients in terms of gender

Figure 2. Correlation between hyperlipidaemia and hypertension in 
non-dipper and dipper patients

Figure 3. Correlation between smoking and hypertension in non-
dipper and dipper patients (p < 0.05)

type and in 36% of the dipper type patients. In 20% 
of the dipper type patients irregularities of the thyroid 
function were detected, of which hyperthyroidism was 
diagnosed in 13.3% of cases, whereas in the non-dip-
per group hyperthyroidism was found in 8% of the 
patients. Impairment of the kidney function (GFR 
< 60 ml/min × 1.72 m²) was observed in 10% of 
non-dipper patients and in 18.3% of dipper patients. 
In both groups, there were no dialysed patients. 

Regarding addictions, 26% of patients in the 
non-dipper group declared smoking, while in the 
dipper group only 3.3%. These statistically signifi-
cant differences (p < 0.05) are presented in the graph 
(Figure 3). All results are summarized in Table 1.

Discussion
Due to the broader availability of the ambulatory 
blood pressure monitoring system it is possible to 
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Table I. Summary of the results

Parameters Non-dipper patients (%) Dipper patients (%) Statistical significance

BMI ≥ 30 kg/m2 40 55 0.117 (ns.)

Diabetes or glucose intolerance 36 46.7 0.259 (ns.)

Supraventricular cardiac arrhythmia 20 26.7 0.413 (ns.)

Hyperthyroidism 8 13.3 0.372 (ns.)

Hypothyroidism 8 6.7 0.789 (ns.)

Chronic kidney disease 10 18.3 0.217 (ns.)

Dialysis 0 0.0 —

Smoking 26 3.3 0.001

Hyperlipidaemia 42 70.0 0.003

evaluate the 24-hour blood pressure pattern and to 
identify patients with no blood pressure decrease 
at night. Most patients with primary hypertension 
maintain the daily blood pressure rhythm [1]. Ab-
sence of a night time dip registered by automatic 
measurement may indicate a secondary cause of hy-
pertension, usually nephrological (renal artery steno-
sis or renal parenchymal diseases), endocrinological 
(Conn’s syndrome, Cushing’s syndrome, pheochro-
mocytoma), neurological (Shy-Drager syndrome) 
and pulmonological (obstructive sleep apnoea) [1–5]. 
In our study, two groups of patients with hyperten-
sion (dipper and non-dipper type) are compared with 
regard to concurrent illnesses. In non-dipper patients 
a secondary cause of hypertension was excluded. In 
both groups, hypertension frequently coexists with 
diabetes or other carbohydrate metabolism disorders. 
Besides, thyroid diseases, especially hyperthyroidism, 
can contribute to higher blood pressure values not 
only during sleep but also in the daytime. 

Apart from hypertension and diabetes, the cardio-
vascular risk factors include also obesity and hyper-
lipidaemia [6–8]. Despite the fact that long-lasting 
hypertension frequently results in renal failure, obesi-
ty itself can lead to kidney damage and consequently 
induce a rise in blood pressure. Even though the un-
derlying mechanism of hypertension associated with 
obesity is not fully recognised, it is supposed be con-
nected to activation of chronic inflammation within 
the adipose tissue [6, 8]. This results in increased 
resistance in small blood vessels, which induces de-
velopment of hypertension [6]. Hyperlipidaemia as 
an element of the metabolic syndrome is still a very 
significant cardiovascular risk factor. According to 
our study, it occurs much often in dipper patients.

There may be various reasons for the lack of a night 
time blood pressure dip. A probable cause of this dis-
order is a disturbed function of the autonomous ner-
vous system, for example as a complication of poorly 

managed diabetes or increased adrenergic activity 
as in hyperthyroidism [9–11]. Sodium sensitivity, 
that is higher absorption of sodium in renal tubules, 
plays also a certain role [12]. The factors responsible 
for sodium sensitivity contribute to development 
of primary dipper-type hypertension, as well. They 
can be genetically conditioned or acquired. In obese  
people, hyperinsulinaemia caused by raised resistance 
of tissue to insulin and a higher level of leptin pro-
duced in adipose tissue increase activity of the sym-
pathetic system which stimulates RAAS [10, 13]. 
Furthermore, in patients with hypertension, the sym-
pathetic system is stimulated as a consequence of pro-
longed smoking [14]. Smoking is a strong cardiovas-
cular risk factor, whereas quitting is an effective way 
of prevention of many cardiovascular diseases [14].  
Although no significant correlation between smoking 
and hypertension has been demonstrated so far, it is 
known that smoking can influence blood pressure in 
large vessels through its effect on arterial stiffness and 
on the shape of pulse wave [6, 14, 15]. Moreover, 
smokers have higher incidence of malignant hyper-
tension. This type of hypertension is characterised by 
damage and necrosis of the middle wall of medium 
and small arterial vessels, and in consequence damage 
and failure of many organs. The results of our study 
reveal more frequent coexistence of smoking with 
non-dipper hypertension.

Conclusions
The difference in blood pressure between night and 
day results mainly from the sympathetic-parasym-
pathetic balance during sleep and wakefulness. 
Diseases which affect the normal functioning of 
the autonomous nervous system (damage of the 
autonomous system in diabetes, obstructive sleep 
apnoea, Shy Drager syndrome) and smoking have 
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also an impact on disorders of the 24-hour blood 
pressure cycle and absence of a night time dip. In 
dipper-type patients, hyperlipidaemia is a signifi-
cant cardiovascular risk factor, apart from obesity, 
diabetes and kidney failure.
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