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Abstract
Background: Obstructive Sleep Apnea (OSA) is a condition where the upper airway obstruction 
periodically occurs while sleeping causing breathing to stop intermittently, either completely (apnea) or 
partially (hypopnea). Tension-Type Headache(TTH) is the most common headache and is defined as primary 
headache in the ICHD 3 classification. Patients with OSA have a higher possibilityof developing TTH than 
patients without OSA. The purpose of this study was to analyze the risk factors for the severity of OSA and 
to analyze the relationship between the severity of OSA and the frequency of tension-type headaches every 
month. 

Research Methods: This research was an analytic observational study throughcross sectional design. The 
research subjects were OSA patients suffering from TTH in RSUP Dr. Kariadi, Semarang who met the 
inclusion and exclusion criteria. The inclusion criteria included OSA patients diagnosed using the STOP 
BANG questionnaire, patients suffering fromTTH usingthe ICHD 3 beta questionnaire, patients aged ≥ 18 
years old, and patients/families who agreed to become the study participants by signing an informed consent. 
Exclusion criteria included patients with impaired consciousness, GCS <15, patients with language disorders 
(aphasia), patients with structural brain lesions such as: stroke, head trauma (which includes moderate head 
injury and severe head injury), brain infection, brain tumor, and hydrocephalus normopressure in the last 
3 months as provenby history, physical examination, CT-scan image of the head or description (resume), 
patients diagnosed with other types of headaches, and patients with depression and anxiety. The study was 
conducted from April to December 2019. Patients’ data were obtained through questionnaire filled by the 
patients. Polysomnography examination was performed to assess the severity of OSA. The research data 
were analysis using correlation test ofSpearman. The results were considered to be significant if the p-value 
<0.05

Research Result: Seventeen OSA patients at RSUP Dr. Kariadi, Semarang were involved in this research. 
There was a relationship between age (p = 0.017),BMI (p = 0.000), and neck circumference (p = 0.014) 
on the incidence of OSA. In addition, there was a relationship between the degree of OSA severity and the 
frequency of tension-type headaches per month(r = 0.62; p = 0.0 08). 

Conclusion: There is a relationship between age, BMI, and neck circumference onOSA. There is a 
relationship between the severity of OSA and the frequency of tension-type headaches per month.
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Introduction

Obstructive Sleep Apnea (OSA) is a common form 
of Sleep Disordered Breathing (SDB) which has been 
generally recognized and is associated with various 
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medical problems. It also has an impact on morbidity 
and mortality, so that it becomes a burden in public 
health services. This condition is characterized by 
repeated episodes of complete or partial collapse of the 
upper airway (especially the oropharyngeal tract) during 
sleep, with stopping/reduced airflow. 1-2 The diagnosis of 
OSA is made if the total frequency of decreased airflow 
associated with airway collapse or apnea hypopnea 
index (AHI) is more than 5 times per hour of sleep or is 
characterized by repeated episodes of apnea or hypopnea 
for at least 10 seconds while sleeping. This can lead to 
arousal periods (awakening or restlessness in sleep) 
and returning to sleep. AHI is obtained by conducting 
a polysomnographic examination. 3 Classification of the 
severity degree of OSA is based on the value of Apnea-
hypopnea index (AHI) established by the American 
academy of sleeping medicine. It can be divided into 
mild (AHI 5-14), moderate (AHI 15-30), and severe 
(AHI> 30). 4 OSA as one of the causes of tension-type 
headache is often not well-diagnosed, thus complicating 
the management of headaches.We wereinterested in 
further research of OSA onthe frequency of tension-
type headaches every month. The purpose of this study 
was to analyze the risk factors for the severity of OSA 
and to analyze the relationship between the severity of 
OSA and the frequency of tension-type headaches every 
month.

Material and Method

This research was an analytic observational study 
throughcross sectional. The research subjects were 
OSA patients suffering from TTH in RSUP Dr. Kariadi, 
Semarang who met the inclusion and exclusion criteria. 
The inclusion criteria includedpatients diagnosed with 
OSA using STOP BANG questionnaire, TTH patients 
diagnosed using ICHD 3 beta questionnaire, patients 
aged ≥ 18 years old, and patients/families who agreed 
to participate in the current research by signing an 
informed consent. Meanwhile, the exclusion criteria 
included patients with impaired consciousness, GCS 
<15 , patients with language disorders (aphasia), patients 
with structural brain lesions such as: stroke, head trauma 
(which includes moderate head injury and severe head 
injury), brain infection, brain tumor, and hydrocephalus 
normopressure in the last 3 months as provenby history, 
physical examination, CT-scan image of the head or 

description (resume), patients diagnosed with other 
types of headaches, and patients with depression and 
anxiety.

The research was conducted in the outpatient and 
inpatient installation of RSUP Dr. Kariadi Semarang, 
starting fromApril 2019 to December 2019. The study 
sample size was 17 patients. The size of the study 
subjects was determined by consecutive sampling, 
in whichpatients were selected throughinclusion and 
exclusion criteria from April 2019 to the completion 
of this research. Patient data were obtained through 
questionnaire filled by the patients. Polysomnography 
examination was performed to assess the severity of 
OSA. TTH frequency assessments used the ICHD 3 beta 
criteria, while TTH intensity used the VAS score. Data 
were analysis using the Spearmancorrelation test. The 
results were considered significant if the p-value <0.05 

Results and Discussion

Based on Table 1, it can be seen that there wasa 
difference on the mean of the age betweenthe mild-
moderate OSA group andthe severe OSA group (p = 
0.017). There were more male participants than female 
participants in which the male participants were more 
involved in the mild-moderate OSA group and the 
number of female respondents was similar in the two 
OSA groups. In addition it was also known that most of 
the OSA subjects were at the age range of 50-59 years 
old (p = 1.00), and the relationship between OSA and 
TTH was significant (p <0.001). The current study also 
found that there were more male subjects than women (p 
= 1.00). 6 Previous research conducted in Norway found 
that most of the OSA age in TTH wereat the age range 
of 60-65 years old from a total of 431 samples, in which 
male participants were also dominating. 7 During the old 
age, there will be anatomical changes in the structure of 
the bones and muscles around the pharynx, lengthening 
the upper airway (pharynx) and thickening thefat around 
the pharynx which will result in decreased negative 
pressure reflex in maintaining patency of the upper 
airway. This is not different between men and women. 
8-9 The study conducted by Bucks 10 also stated that as 
we get older, OSA increases. 
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Table 1 Characteristics of study subjects based on OSA severity

Variable

OSA Severity

PMild - Moderate

%

Severe

%
AHI <30 (N) AHI> 30 (N)

Demographics          

Age 45.64 ± 13.65 (11) 64.71 54.83 ± 9.02 (6) 35.29 0.017

Gender          
Man 8 47.06 4 23.53 0.60

Women 3 17.65 2 11.76  
Total 11 64.71 6 34.29  
BMI          

Normoweight 4 23.5 0 00.0 0.000
Overweight 3 17.6 0 00.0  

Obese 4 23.5 6 35.3  
Neck circumference          

<40 cm 4 23.5 0 00.0 0, 0 14
≥ 40 cm 7 41.2 6 35.3  
Lifestyle          

Smoking history          

    Yes               Male
	 Female

Total

3
0
3

17.65
17.65

0

3
0
3

17.65
17.65

0

0.34
 
 

	 No 8 47.05 3 17.65  
Duration of smoking          

1-2 years 0 00.0 0 00.0  
3-4 years 0 00.0 0 00.0  
> 5 years 3 50.0 3 50.0  

History of alcohol consumption          

Yes 	 Male
          Female
          Total

2
0
2

11.8
0

11.8

0
0
0

0
0
0

0.40
 
 

No 9 52.9 6 35.3  

Duration of alcohol consumption          

1-2 years 1 100.0 0 00.0  
3-4 years 1 100.0 0 00.0  
> 5 years 0 00.0 0 00.0  
Clinical          

History of hypertension          

   Yes	 Male
	 Female
	 Total

4
1
5

23.53
5.88
29.41

2
2
4

11.76
11.76
23.53

0.37
 
 

 No 6 35.30 2 11.76  
Duration of hypertension          

      1-2 years
Man

Women
Total

 
1
0
1

 
11.11

0
11.11

 
1
0
1

 
11.11

0
11.11

 

      3-4 years
Man

Women
Total

 
2
0
2

 
22.22

0
22.22

 
0
2
2

 
0

22.22
22.22

 

       > 5 years
Male

Female
Total

 
0
1
1

 
0

11.11
11.11

 
2
0
2

 
22.22

0
22.22

 



 Indian Journal of Forensic Medicine & Toxicology, July-September 2021, Vol. 15, No. 3      107

Table 1 also shows that the two OSA groups had 
more obese BMI than normoweight and overweight 
BMI. Furthermore, subjects with obese BMI were more 
in the severe OSA group than the mild-moderate OSA 
group. According to a study conducted by Magdalena 
in Poland, based on the medical record data on 41 OSA 
patients, it was found that theincrease in BMI contributed 
to the severity of OSA (p = 0.000). 11 Increased BMI and 
obesity have the potential to increase the incidence of 
OSA. 12 

  Subjects suffering from mild-moderate and severe 
OSA groups had more neck circumference of more than 
40 cm than subjects with neck circumference of less 
than 40 cm. In a retrospective study conducted by Si 
Eun Kim in Korea, neck circumference was influenced 
by the degree of OSA severity (p <0.0001). 13 The 
increased risk of OSA in obesity is due to the addition 
of fat tissue, especially on the walls of the upper airway, 
causing narrowing the airway lumen diameter and fat 
deposits causing decreased airway muscle strength. The 
increase in fat tissue mass can be a predictor of OSA by 
measuring the neck circumference. 14-15

 On both OSA groups, it was knownthat the subjects 
who smoked between the mild – moderate OSA group 
and the severe OSA group were the same. In a study 
conducted by Wen at Lukang Christian Hospital, 
there was no significant relationshipbetween smoking 
and OSA after the adjustment to theage, sex and BMI 
(OR = 1.02, 95% CI: 0.66-1.57). 16 Other studies have 
suggested that smoking is a risk factor for OSA, but 
further research is needed to confirm these results. 17 In 
this study, smoking was not a risk factor.

Smoking can cause a decrease in eNOS activity, 
thus exacerbating OSA by reducing the production of 
nitric oxide. If this situation continues, there will be 
vasoconstriction in the smooth muscle of blood vessels, 
if it occurs long-term it can cause hypertension. In 
addition, smoking causes an inflammatory response that 
releases inflammatory mediators such as CRP and IL-6 
and increases pro-inflammatory cytokines and attracts 
leukocytes to the endothelial surface at the start of the 
atherosclerosis process. 18-19

There was no association between hypertension 
and the severity of OSA, where the subjects suffering 
from hypertension in the mild-moderate OSA group 

were more than the severe OSA group. Amongthe 3 
subjects who smoked (> 5 years), it turned out that 2 
people had hypertension (> 5 years) and suffered from 
severe OSA. A prospective cohort study conducted in 
Spain by José for 12.5 years regarding the relationship 
between hypertension and OSA found the incidence 
of OSA was related to hypertension and the incidence 
of hypertension increased as the severity of OSA (p 
<0.001) increased.They got a total of 705 OSA subjects, 
in which 656 subjects had previously suffered from 
hypertension and 49 new subjects were diagnosed at the 
time of examination. 20 Other studies suggest that there 
is a two-way relationship between hypertension and 
OSA. This relationship is also greatly influenced by age 
and gender. 21

The history of alcohol consumption in this study 
wassmall because it fits the existing culture. In this study, 
alcohol had no effect. Several other studies suggested 
that alcohol consumption has the potential to worsen 
the incidence of OSA. 22 Other studies also stated that 
the effect of alcohol on OSA was inconsistent so that 
it could be different for each study result. 23 The results 
of the meta-analysis stated that alcohol consumption 
can increase OSA by 25% in low and middle-income 
countries 24 

Table 2 shows that there wasa strong positive 
correlation between the severity of OSA and the 
frequency of TTH (rho = 0.62; p = 0.008). This is 
consistent with a study conducted by Yu in Taiwan for 
6 years with 4,759 OSA patients as subjects who gave 
significant results (p = 0.003). Yu’s study also proved 
that patients with OSA experienced TTH (hazard ratio, 
1.18; 95% CI, 1.06–1.31). 25 According to the research 
conducted by Alberti, headache on awakening in OSA 
patients wasmostly TTH (frequent 42.1%, chronic 
15.8%). 26This is consistent with the fact that OSA is 
a chronic process so that patients suffering from OSA 
are more likely to suffer from TTH. OSA will cause 
intermittent hypoxia which will affect NO levels thus 
causes pain with the occurrence of vasoconstriction 
in vascular smooth muscle so that ischemia can occur 
and NO can cause spasm in the skeletal muscles. If this 
continues, it will cause chronic pain through central 
sensitization. 27-29 This study reinforced by Alberti 
30,whostated that the severity degree of OSA affects the 
occurrence of headache by 74% and insomnia by 40%.
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Table 2. Relationship between OSA severity and  frequency of tension-type headaches every month

TTH frequency

OSA Severity

rho p
Mild-Moderate

(AHI <30)
%

Severe
(AHI ≥ 30)

%

Infrequent
(<1 day / month)

4 23.5 0 00.0 0.62 * 0.008

Frequent
(<15 days / month)

6 35.3 2 11.8    

Chronic
(≥15 days / month)

1 5,9 4 23.5    

Total 11 64.7 6 35.3    

 * Spearman Correlation

Conclusion

Risk factors which are related to the incidence of 
OSA include age, BMI, and neck circumferences. This 
study also proved that there wasa relationship between 
the severity of OSA and the frequency of tension-type 
headaches per month.
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