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The effect of tension variability for sleep quality in
headache patients

A Holter monitoring study
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Abstract

Background: Hypertension is one of the common causes of headaches. Disruption in the circadian rhythm of blood pres@
(BP) also leads to some chronic diseases. Sleep disturbances have a relationship with neurologic and cardiac diseases. Our aim
was to compare the sleep quality of patients with headaches showing dipper and nondipper BP patterns.

Methods: This retrospective study included 57 patients who applied to a neurology clinic due to headaches and were referred
to the cardiology department for Holter monitoring. Chronic diseases, drugs used, smoking and exercise habits, and physical
examination findings were recorded. The 24-hour Holter monitoring results were classified as dipper and nondipper. The Pittsburgh
Sleep Quality Index scores were determined for each patient. The Pittsburgh Sleep Quality Index scores of patients with dipper
and nondipper patterns were compared.

Results: The sleep quality of patients with dipper Holter patterns was better than that of patients with nondipper patterns
(P < .001), and patients without chronic diseases had significantly better sleep quality compared with those with chronic
diseases (P = .029). In the presence of chronic disease, the number of patients with a nondipper Holter pattern was higher
(P = .024). There were no significant differences in Holter results or sleep quality between smokers and nonsmokers (P > .05).

Conclusion: Diagnoses of sleep disorders and BP abnormalities in the outpatient clinic are valuable in increasing the quality of
life of patients and in preventing chronic diseases, especially cardiac diseases that may develop in the future.

Abbreviations: ABP = ambulatory blood pressure, BP = blood pressure, HPA = hypothalamus-pituitary-adrenal, PSQIl = the

pittsburgh sleep quality index, SNS = sympathetic nervous system.
Keywords: ambulatory blood pressure monitoring, dipper, hypertensive headache, nondipper, sleep quality

1. Introduction

Headache is one of the most common complaints of patients
presenting to outpatient clinics. There are lots of underlying
mechanisms of headache. Hypertension is a common cause
when investigating the etiology of headaches. The relation-
ship between elevated blood pressure (BP) and headache has
long been acknowledged in the medical literature.!'! Headache
attributed to arterial hypertension is a secondary headache
disorder of hemostasis according to the third edition of the
International Classification of Headache Disorders.!>3!
Headaches attributed to arterial hypertension are generally bilat-
eral and pulsatile. They are acute in onset and related to an abrupt
rise in systolic BP of 2180 mm Hg or diastolic BP of 2120 mm Hg.
This type of headache resolves once the BP is normalized.?
After establishing patient’s clinical history and physical exam-
ination, the clinician can work through the differential diagnosis
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to establish the most likely cause of the acutely elevated BP and
subsequent headache.!

It is not always possible to detect high BP during the first exam-
ination of the patient. Increased BP, especially at night, can cause
headaches and sleep disturbances. Therefore, more advanced
examination methods are needed to diagnose the increased BP.

Ambulatory BP monitoring studies using noninvasive mon-
itoring devices have demonstrated the presence of a distinct
circadian rhythm, whereby BP falls during the nighttime sleep
period. A normal healthy circadian BP profile includes a night-
time BP dip of 10% or more. In contrast, a nondipping circadian
BP profile, typically defined as a <10% fall in average BP from
daytime to nighttime, is a strong indicator of increased risk of
cardiovascular morbidity and mortality for both hypertensive
and normotensive individuals.!®”!

The relationship between headache and sleep disorders
has been recognized in the literature for more than a century.
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The first observations about this association were made by
Romberg!® in 1853. Some headache disorders are seriously
influenced by sleep, with a group of them occurring exclusively
in relation to sleep. Conversely, headache disorders can affect
sleep.!

In addition, sleep disturbances have been associated with cor-
onary diseases, stroke, diabetes mellitus, and with or without
sleep apnea.l™®!

The objective of this study was to compare dipper and non-
dipper patients with headache in terms of sleep quality, as well
as the effects of health conditions such as chronic diseases, obe-
sity, and exercise/smoking habits on sleep quality.

2. Materials and Methods

Ethics committee approval for this study was obtained from
the Sakarya University Faculty of Medicine’s Ethics Committee
with decision number E-71522473-050.01.04-47674-405.

2.1. Participants

Participants included 24 men and 33 women. Patients who
applied to the neurology clinic due to headache and were
referred to cardiology for Holter monitoring were included in
this study.

Exclusion criteria were body mass index of >40kg/m?, age
of <18 years or >75 years, patients with cardiac or neurological
diseases, current use of psychiatric or cardiovascular medica-
tions, previously diagnosed obstructive sleep apnea, oral contra-
ceptive use, pregnancy, hormone replacement therapy, alcohol
or drug abuse within the last 12 months, renal or hepatic dys-
function, and dementia.

2.2. Ambulatory blood pressure monitoring

Twenty-four-hour ambulatory BP (ABP) was assessed in the car-
diology clinic for each participant. ABP was measured with the
Bravo 24-HR ABP monitor (SunTech Medical, Morrisville, NC),
which was validated previously. The monitor was programmed
to take BP measurements every 20 minutes throughout the
waking hours and every 30 minutes during the nighttime sleep
period.

2.3. Subjective sleep quality

The Pittsburgh Sleep Quality Index (PSQI) was used to assess
subjective sleep quality. The PSQI is a 19-item self-rated ques-
tionnaire for evaluating subjective sleep quality over the pre-
vious month.!""l The PSQI provides a global subjective sleep
quality score ranging from 0 to 21, with higher scores indicating
worse sleep quality. A score >5 points indicate poor sleep qual-
ity. All participants’ PSQI scores were recorded.

2.4. Statistical analysis

Statistical analysis of the data was carried out using SPSS 15.0
software (IBM, Chicago, IL). All results were reported as the
mean = standard deviation. One way analysis of variance fol-
lowed by Student’s ¢ test was conducted to compare statistical
differences among the groups at a 5% significance level.

3. Results

There were 57 patients in our study, including 24 males and
33 females. The mean age of these patients was 43.2+12.3
years. The mean age of the men was 45.6 = 13.4, and the mean
age of the women was 41.5 =11.4. There was no statistically
significant difference in terms of the mean ages of men and
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women (P = .218). In this study, 29 of the patients had no
chronic diseases, while 28 had chronic diseases. Twenty of the
57 patients in the study were smokers. Twenty of the patients
were exercising regularly, at least 3 days a week. The median
PSQI score of patients was 6.4 +2.8. The Holter results of 27
patients were dipper, whereas 30 patients were nondipper
(Table 1).

PSQI levels of the patients with nondipper Holter results
were found to be significantly higher than those with dipper
results (P < .001). In patients with nondipper Holter results, the
rate of chronic disease, the rate of nonexercise, and the rate of
those with PSQI >5 were significantly higher than those with
dippers (P = .024, P = .002, and P < .001, respectively). There
was no statistically significant difference between the patients
whose Holter result was dipper nondippery in terms of mean
age, gender, and smoking (P > .05) (Table 2).

A statistically significant positive correlation was found
between the PSQI score and the age of the patients (P = .008).
The PSQI scores of the patients with chronic disease were sig-
nificantly higher compared with that of patients without chronic
diseases (P = .029). Patients who exercised had significantly
lower PSQI scores than those who did not exercise (P = .008).
Similarly, PSQI scores of dippers were significantly lower than
that of nondippers (P < .001) (Table 3).

The rate of having chronic disease, hypertension, and nondip-
per Holter result in the patients with PSQI >5 was significantly
higher than those with PSQI <5 (P = .010; P = .044; P < .001)
(Table 4).

To examine the factors affecting the PSQI level, age and
Holter results were found to be statistically significant factors in
the model created from the variables with P < .250 in univariate
analyzes (P = .016; P = .001) (Table 5).

In the model created from the variables with P < .250 in uni-
variate analyzes to identify patients with PSQI >5, nondipper
Holter results were found to be a statistically significant factor
compared with dipper ones (P = .003) (Table 6).

4. Discussion

In our study, we found that patients with dipper Holter results
had better sleep scores. Recent studies are consistent with our
findings where dippers were characterized by better subjective
sleep quality than nondippers.”’ In our study, the sleep scores
of the patients who did not have a chronic disease and who

Patient characteristics.

Gender
Female 33 (57.9%)
Male 24 (42.1%)

Age, mean = SD (min—max/median)
Chronic disease

43.2+12.3 (20-67/41)

None 29 (50.9%)
Hypertension 23 (40.4%)
Diabetes mellitus 5(8.8%)
Coronary artery disease 2(3.5%)
Obesity 4 (7.0%)
Hyperlipidemia 1(1.8%)
Hyperthyroidism 1(1.8%)
Smoker 20 (35.1%)
Exercise 20 (35.1%)
PSQl score, mean + SD (min—max/median) 6.4+2.8 (2-12/6)
pSal
<5 24 (42.1%)
>5 33 (57.9%)
Holter
Dipper 27 (47.4%)
Nondipper 30 (52.6%)

PSQI = Pittsburgh sleep quality index; SD = standard deviation.
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Comparison of the characteristics of dipper and nondipper
patients.

www.md-journal.com

Comparison of characteristics of patients with the Pittsburgh
Sleep Quality Index <5 and >5.

Patient Holter PSal
characteristics and Dipper Nondipper <5 >5
PSQl results n (%) n (%) P Patient characteristics n (%) n (%) P
Age, mean + SD 42.3+13.1 441+11.8 572 Age, mean + SD 39.7+11.9 459+12.2 .061
Gender Gender
Female 17 (63.0) 16 (53.3) 462 Female 13 (54.2) 20 (60.6) 627
Male 10 (37.0) 14 (46.7) Male 11 (45.8) 13 (39.4)
Chronic disease Chronic disease
9(33.3) 19 (63.3) 024 7(29.2) 21 (63.6) 010
Hypertension 8 (29.6) 15(50.0) 118 Hypertension 6 (25.0) 17 (51.5) 044
Diabetes mellitus 3(11.1) 26.7) .660 Diabetes mellitus 14.2) 4(12.1) .385
CAD 0(0.0) 2(6.7) 492 Coronary artery disease 0(0.0) 2(6.1) 504
Obesity 2(7.4) 20.7) 1.000 Obesity 1(4.2) 309.1) 631
Hyperlipidemia 1(3.7) 0(0.0) A74 Hyperlipidemia 14.2) 0(0.0) 421
Hyperthyroidism 0(0.0) 133 1.000 Hyperthyroidism 14.2) 0(0.0) 421
Smoker 9(33.3) 11 (36.7) 792 Smoker 7(29.2) 13(39.4) 424
Exercise Exercise none 13(54.2) 24 (72.7) 147
None 12 (44.4) 25(83.3) .002 Holter
Yes 15 (55.6) 5(16.7) Nondipper 6 (25.0) 24 (72.7) <.001
Egg:’ median (I0R) 4(3-9 7.5(6-9) <001 Statistica!ly significant values gre bold. N
<5 18 (66.7) 6 (20.0) <001 PSQI = Pittshurgh Sleep Quality Index; SD = standard deviation.
>5 9(33.3) 24 (80.0)
Statistically significant values are bold.
IQR = interquartile range; PSQI = Pittsburgh Sleep Quality Index; SD = standard deviation.
Multivariate linear regression analysis of factors affecting the
Pittsburgh Sleep Quality Index score.
The relationship between the Pittsburgh Sleep Quality Factors B Beta P
Index score of the patients with age and the comparison Constant ~0.242
of the Pittsburgh Sleep Quality Index score in the patient Age 0.068 0.298 .016
characteristics. Chronic disease 0.184 0.033 .881
Hypertension 0.268 0.047 .825
Patients characteristics and PSQI E)(;(Iatrgrlse ‘gggg ‘8%8 ggl
Holter results Median (IQR) P Dependent variable: PSQI
Age P=.008; r=0.347 R? = 0.367. Statistically significant values are bold.
Gender PSQI = Pittsburgh Sleep Quality Index
Female 6 (4.5-8) .801 '
Male 6.5(3-9)
Chronic disease
None 5(35-8) 029
Yes ) 7(5.25-9.79) Multivariate logistic regression analysis of factors identifying
Hypertension patients with the Pittsburgh Sleep Quality Index >5
None 5 (4-8) .063 .
Yes 6(-10 Factors P OR (95% CI)
Smoker
None 6 (4-8.5) 321 Age .080 1.06 (0.99-1.12)
Yes 7 (5-8.75) Chronic disease 193 6.60 (0.39-113.13)
Exercise Hypertension 566 0.44 (0.03-7.25)
None 7 (5-9) 008 Exercise none .306 0.43 (0.08-2.18)
Yes 45 (3-6) Holter (ref: dipper) nondipper .003 9.10 (2.16-38.43)
Ho_Iter Hosmer and Lemeshow test Chi-square: 3.535; P = .831; Cox & Snell R square: 0.292.
Dipper 4(3-6) <001 gpatistically significant values are bold.
Nondipper 7.5(6-9) Cl = confidence interval; OR = odds ratio.

Statistically significant values are bold.
IQR = interquartile range; PSQI = Pittsburgh Sleep Quality Index.

exercised regularly were better. Previous studies have shown
that exercise has an anti-inflammatory effect by reducing circu-
lating pro-inflammatory cytokines, and with this mechanism, it
has a positive effect on sleep.'?!

Short sleep duration has been investigated in the context of
chronic diseases. Many diseases such as hypertension, diabetes
mellitus, coronary artery disease, obesity, and hyperlipidemia
have been associated with short sleep duration and poor sleep
quality.">1¢! Sleep influences the 2 primary effector systems, the

hypothalamus-pituitary-adrenal axis and the sympathetic ner-
vous system, which in turn regulate adaptive and innate immune
responses. Chronic sleep disorder leads to activation of hypothal-
amus-pituitary-adrenal and sympathetic nervous system path-
ways. This results in an increased proinflammatory response.['7-1$!

Aging is associated with a reduced ability to initiate and
maintain sleep."” It may be related to the decrease in nocturnal
melatonin secretion with age.”?!

In support of this, there was a positive correlation between
age and sleep scores in our study. The sleep quality of the
patients tended to deteriorate with increasing age.
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Chronic diseases, especially hypertension, and a lifestyle
without exercise were more common in nondipper patients.
Previous studies have clearly shown an association between a
nondipper pattern and increased cardiovascular disease risk
in hypertensive patients.?%??! Additionally, previous studies
have suggested that normotensive individuals with nondipper
patterns have increased target organ damage.?*>?* Endothelial
dysfunction and increased inflammatory markers, which are
candidate mechanisms of atherosclerosis, were found in non-
dipper patients. As a result, an increase was detected in diseases
with proinflammatory process and endothelial destruction,
especially cerebrovascular diseases, cognitive destruction, and
atherosclerotic diseases.’!

Smokers are more likely to experience sleep problems and
poor sleep quality.?*-28! However, we found no difference in
sleep quality between smokers and nonsmokers. Sleep distur-
bances are often associated with conditions such as respira-
tory problems, sleep apnea, obesity, heart diseases, and various
chronic diseases caused by smoking. Since we excluded most
of these conditions at the beginning of the study, no difference
could be found between smoking and sleep quality.

With the early diagnosis and treatment of sleep disorders,
the life quality of patients increases. Sleep disorders can be a
precursor to some chronic diseases, including cardiac and neu-
rologic diseases. In addition to the relationship between hyper-
tension and headache, asking patients with headaches about
their sleep quality and examining risk factors will be helpful
in preventing chronic diseases that may develop in the future.
The results of this study suggest that patients with a nondipper
pattern and poor sleep quality should be closely monitored by
clinicians.

Our study was conducted with a small group of patients and
retrospectively. These are among the limitations of our study.
Patients suspected of hypertensive headache were included in
our study. Headache grouping of the patients was not made. As
the study was retrospective, patients were not grouped accord-
ing to the severity of the headache. Also, no control group was
included. These are the other limitations of our study. There is
a need for more comprehensive and larger studies examining
the relationship between BP, sleep, and headache and including
sleep laboratory data in the future.

In conclusion, headache is one of the most common diseases
seen in the neurology outpatient clinic and its association with
hypertension is common. Both headache and hypertension are
factors that impair sleep quality. High BP and circadian vari-
ability are closely related to sleep quality, and the disruption of
this circadian rhythm impairs patients’ quality of life and paves
the way for future diseases. In our study, we found a significant
relationship between impaired sleep quality and impaired circa-
dian BP. We think that early diagnosis of sleep disorders in the
outpatient clinic is an important factor in preventing chronic
diseases that may occur.
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