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abSTRaCT

aıM: The aim of this study was to investigate the relationship 
between comorbid diseases, vitamins levels and sleep quality of 
patients undergoing polysomnography (PSG) in a sleep clinic.

MaTERıaL anD METhOD: Fifty-two patients who underwent 
PSG between January 2018 and December 2018 at Bolu Abant İzzet 
Baysal Training and Research Hospital Sleep Clinic were included 
in the study. PSG measurements were performed in the sleep clinic 
following appropriate preparatory procedures.

RESULTS:  Of the study group, 41 (78.8%) were male and 11 
(21.2%) were female. The mean age was 49.25 ± 12.77 years. The 
number of sleep apneas (p=0.013), central apnea (p=0.037), apnea 
/ hypopnea index (p=0.026) and RDI (p=0.021) were higher in 
patients with diabetes melllitus (DM). It was found that REM sleep 
time was shortened in patients with hypertension (HT) (p=0.021) 
and patients with CAD (p=0.013). There was a positive weak 
correlation between vitamin D levels and stage 2 sleep duration 
(p=0.032, r = 0.309). As folate levels (p=0.039, r =-0.305) and 
vitamin B12 levels (p=0.035, r=-0.305) increased, arousal index 
values decreased.

COnCLUSıOn: HT and CAD have very limited effects on sleep. 
In addition, DM most negatively affected sleep parameters in this 
study. It was also found that the evaluated vitamin levels affect sleep 
only very limited in some parameters.

Keywords:  comorbidity, polysomnography, vitamin levels

ÖZET

aMaÇ: Bu çalışmanın amacı, bir uyku kliniğinde polisomnografi 
(PSG) yapılan hastaların komorbid hastalıkları, vitamin düzeyleri 
ve uyku kalitesi arasındaki ilişkiyi araştırmaktır.

GEREÇ VE YÖnTEM: Bolu Abant İzzet Baysal Eğitim ve 
Araştırma Hastanesi Uyku Kliniği'nde Ocak 2018-Aralık 2018 
tarihleri arasında PSG uygulanan 52 hasta çalışmaya dahil edildi. 
PSG ölçümleri uygun hazırlık prosedürlerini takiben uyku 
kliniğinde yapıldı.

bULGULaR: Çalışma grubunun 41'i (%78,8) erkek, 11'i (%21,2) 
kadındı. Ortalama yaş 49.25 ± 12.77 idi. Uyku apnesi sayısı                
(p = 0.013), santral apne (p = 0.037), apne / hipopne indeksi (p = 
0.026) ve RDI (p = 0.021) diabetes melllitus (DM) hastalarında daha 
yüksekti. Hipertansiyonlu (HT) hastalarda (p = 0.021) ve koroner 
arter hastalığı (KAH) olanlarda (p = 0.013) REM uyku süresinin 
kısaldığı tespit edildi. D vitamini düzeyleri ile 2. evre uyku süresi 
arasında pozitif yönde zayıf korelasyon vardı (p = 0.032, r = 0.309). 
Folat seviyeleri (p = 0.039, r = -0.305) ve B12 vitamini seviyeleri      
(p = 0.035, r = -0.305) arttıkça arousal indeks değerleri azaldı.

SOnUÇ: HT ve KAH uyku üzerinde çok sınırlı etkiye sahiptir. Ek 
olarak, bu çalışmada uyku parametrelerini en fazla DM olumsuz 
olarak etkilemiştir. Değerlendirilen vitamin düzeylerinin de uykuyu 
bazı parametrelerde çok sınırlı düzeyde etkilediği bulunmuştur.

Anahtar Kelimeler: komorbidite, polisomnografi, vitamin düzeyleri
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Examination of the Effect of Comorbid Diseases and Vitamin Levels on Sleep Quality

ınTRODUCTıOn
Good sleep quality is a well-known indicator of general 
liveliness as both physical and mental health. General 
satisfaction with sleep experience requires both an 
optimal time and good sleep quality. Therefore, sleep of 
poor quality can be described as insufficient sleep (short-
term) or sleep of low quality or the presence of both in 
the general terms.(1)

There can be several parameters that affect sleep quality. In 
recent years, increasing attention has been paid to a possible 
connection between significant comorbidities including 
glucose metabolism disorders such as diabetes mellitus 
(DM) and hypertension (HT), and coronary artery disease 
(CAD).(2-5) In previous studies, it was stated that poor 
sleep is a common characteristic of type 2 diabetes, and 
these patients have difficulty in initiating and maintaining 
sleep, daytime sleep and low sleep quality.(6-8) Similarly, 
there are also studies reporting a positive correlation 
between hypertension and poor sleep quality.(9-11) 
Sleep has an important role in the modulation of heart 
rate and blood pressure and protection of cardiovascular 
homeostasis. The role of sleep in balancing the blood 
pressure is based on the reduction of catecholamine 
secretion.(12, 13)  It is known that there is a correlation 
between sleep disorders, tachycardia and hypertension, 
and this negatively affects the cardiovascular system.(14, 
15) Moreover, a correlation has also been demonstrated 
between obstructive sleep apnea, which is a sleep disorder, 
and cardiovascular mortality.(16)

There are also studies stating a correlation between the 
biochemical parameters such as vitamin deficiencies, 
in addition to the aforementioned chronic diseases, and 
sleep quality. Clinical studies conducted especially on 
humans show that low vitamin D levels are correlated 
with low quality and short sleep time.(17) Besides, in 
another study, vitamin D levels and sleep were evaluated, 
and consequently, a statistically significant correlation 
was found between short sleep hours (<7 hours of sleep), 
sleeping problem, sleep disorder and low sleep quality and 
low vitamin D levels. In the same study, a correlation was 
reported between vitamin B12 and insomnia as well.(18)   
Although there are studies pointing at a correlation between 
vitamins and sleep quality, no sufficient information 
is available about which mechanisms they affect sleep 
quality with. Additionally, in most studies, sleep quality 
was evaluated with subjective survey methods.(2, 5, 11) In 
this field, studies based on the evaluation of the correlation 
between sleep quality and mental disorders with objective 
methods such as polysomnography are encountered, 
however, there are few studies measuring the effect of 
comorbid diseases and vitamin levels on sleep quality.(19) 

In this study, it was aimed to research the correlation between 
comorbid diseases and some vitamin levels and sleep quality in 
patients whose sleep evaluation was made via polysomnography. 

MaTERıaL anD METhOD
A total of 52 patients who underwent polysomnography 

(PSG) in the Sleep Clinic of xxxxxxxxxxxx between 
January 2018 and December 2018 were included in the 
study. 

Necessary permissions were obtained from the Clinical 
Research Ethics Committee xxxxxxxxxxxx to conduct 
the study. (Approval number: 1012016904, Approval 
date: 12/09/2019) and all the patients were informed 
about the study and their written informed consents were 
obtained. Those with a neurological disease other than 
sleep complaints, patients whose PSG measurements were 
not carried out properly, and patients who were taking 
medication that might change the sleep structure were 
excluded from the study. Whether the patients had diabetes 
mellitus (DM), hypertension (HT) and coronary heart 
disease (CAD), their vitamin D, B12, folate levels, TSH, 
T3, T4 levels, hemogram measurements and cholesterol 
measurements were recorded.  

PSG Measurements
PSG measurement was executed in line with the guidelines 
of the American Academy of Sleep Medicine in the Sleep 
Clinic of Bolu Abant İzzet Baysal Training and Research 
Hospital (20). Lights were turned off at 22.00 at night 
and turned on at 07.00 in the morning. Throughout the 
night, PSG (Polysomnography system Natus Embla brand 
N7000 model) recording was active. 

PSG record included the following parameters: 
electroencephalogram (according to the international 
10-20 system: F3, F4, C3, C4, P3, P4, O1, 02, [grounding 
to AFz and reference electrode in FCz position); right 
and left electrooculogram; submental and both anterior 
tibialis muscles; body position; electrocardiogram (ECG); 
thoracic and abdominal piezoelectric transducers; 
oronasal air flow (thermistor); and oxygen saturation.

As a result of PSG measurement, patients' total sleep 
times, stage 1, 2, 3 NREM sleep times, REM sleep times, 
sleep latency, REM latency, sleep efficiency, mixed, 
central apnea numbers, apnea/hypopnea index, and 
aurosol index values were recorded. 

Statistical Analysis
Study data were analyzed after being transferred to SPSS 
(v20) software. Categorical variables were stated in frequency 
(percentage), and continuous variables were expressed 
as mean±standard deviation or median (interquartile 
range=IR) according to the normal distribution. In the 
comparison of continuous variables, the independent 
samples t test and Mann-Whitney U test were used according 
to the normality. Categorical variables were assessed via the 
Chi-Square test or Fisher's exact test. Pearson or Spearman 
correlation test was used for the correlation analysis of the 
continuous variables according to the normality. p<0.05 was 
accepted for statistical significance.

RESULTS
In the study group, 41 (78.8%) individuals were male, 11 
(21.2%) were female; the mean age was 49.25±12.77. The 



368

Ankara Eğt. Arş. Hast. Derg., 2021 ; 54(3) : 366-371

median (IR) number of apneas observed in one hour 
during sleep was 26 (8.5-100). The median (IR) apnea/
hypopnea index was 21.5 (7.7-44.5). Main characteristics 
of the study group are shown in Table 1.

No significant difference was detected between women 
and men in terms of the PSG result. When the correlation 
between age and PSG parameters was checked, a positive, 
weak correlation was discovered between age and central 
apnea number (p=0.041, r= 0.290) and respiratory 
distress index (RDI) (p=0.045, r= 0.290). It was observed 
that the number of apneas observed in one hour during 
sleep (p=0.013), central apnea number (p=0.037), apnea/
hypopnea index (p=0.026) and RDI (p=0.021) were 
higher in those with DM than the ones without it. REM 
sleep times of the HT patients (p=0.021) and patients 
with coronary artery disease (p=0.013) were found to get 
shorter (Table 2). 

A positive, weak correlation was observed between 
vitamin D levels and stage 2 sleep time (p=0.032, r= 0.309). 
As the folate levels (p=0.039, r= -0.305) and vitamin 
B12 levels (p=0.035, r= -0.305) increased, arousal index 
values decreased. As PTH levels increased, stage 2 sleep 
times increased (p=0.032, r= 0.301), stage 3 sleep times 
(p=0.036, r= -0.294) and arousal index values (p=0.035, r= 
-0.293) decreased. While a negative, weak correlation was 
found between uric acid and REM latency (p=0.041, r= 
-0.299), a positive, weak correlation was observed between 
magnesium values and sleep efficiency (p=0.040, r= 0.292).

DıSCUSSıOn
Sleep quality is emphasized as an important concept due to 
its relationship with numerous physical, mental and sleep 
disorders.(21) Changes in the sleep structure throughout 
the night are independently correlated with quality of 
life, cognitive function, physical performance and even 
survival.(22) Sleep time and distribution of the stages of 
night's sleep can be affected negatively by various chronic 
diseases or medication used for these diseases.(23) In 
this study, it was aimed to make an evaluation on sleep in 
patients with DM, HT and CAD via PSG, which enables 
objective observation of sleep, and to assess the correlation 
between sleep and some biochemical parameters.

In the study, the number of apneas observed in one hour 
during sleep, central apnea number, apnea/hypopnea index 
and RDI were found to be higher in patients with DM. In 
a recent comprehensive systematic review evaluating the 
results of 16 cohort studies, it was shown that there is a 
significant two-way linear relationship between type 2 
DM and obstructive sleep apnea.(24) In another review, it 
was emphasized that there is a linear relationship between 
DM and deterioration of sleep parameters.(25) In previous 
studies, DM was also associated with many chronic 
diseases such as obstructive sleep apnea, cardiovascular 
complications, hypertension, cerebrovascular events and 
depression, which may disturb sleep and quality of life in 
addition to directly causing sleep disorders as a result of 
nocturia, polyuria, diabetic neuropathy and neuropathic 
pain.(26, 27) 

Table 1. Main characteristics of the study group
Gender, n (%) Values
Male 41 (78.8%)
Female 11 (21.2%)
age, Mean± SD 49.2±12.7
having DM, n (%) 11 (21.2%)
having hT, n (%) 16 (30.8%)
having CaD, n (%) 8 (15.4%)
Total sleep time (Min), median (ıR) 408 (364-432)
Stage 1 (Min), median (ıR) 9.3 (4.7-14.5)
Stage 2 (Min), median (ıR) 64.1 (58.3-69.5)
Stage 3 (Min), median (ıR) 12.8 (8.9-18.2)
REM (%), median (ıR) 10.9 (8.1-13.8)
Sleep latency (Min), median (ıR) 4.2 (1.1-10.3)
REM latency (Min), median (ıR) 118.5 (94.0-249.5)
Sleep efficiency (%), median (ıR) 94 (87-97)
Obstructive apnea, median (ıR) 26 (8.5-100)
Mixed apnea, median (ıR) 1 (0-8.2)
Central apnea, median (ıR) 1 (0–3)
hypopnea, median (ıR) 90.5 (31.5-151.2)
apnea+hypopnea, median (ıR) 151.5 (51.2-293.7)
a/h index, median (ıR) 21.5 (7.7-44.5)
RDı, median (ıR) 21.5 (8.0-43.7)

Mean± SD: Mean ± Standard Deviation, 
Min: Minute
DM: Diabetes Mellitus, 
HT: Hypertension, 
CAD: Coronary artery disease, 
IR: Interquartile range, 
A/H index: Apnea/Hypopnea index, 
RDI: Respiratory distress index
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Table 2. Correlation between comorbid diseases and sleep parameters 

DM p hT p CaD p

Yes no Yes no Yes no

Total sleep 
time (Min) 

413
 (219-463)

408 
(371-431) 0.936 402

(265-443)
409

(380-432) 0.417 380
(242-416)

409
(369-433) 0.195

Stage 1 (Min) 10.7
(2.3-24.6)

9.3 
(5.0-13.5) 0.946 12.0

(4.7-22.7)
8.4

(4.6-12.4) 0.226 10.9
(6.2-50.3)

9.0
(4.5-14.3) 0.518

Stage 2 (Min) 63.8
(48.9-72.7)

64.2
(58.9-68.8) 0.840 64.3

(51.1-72.1)
63.9

(58.8-66.9) 0.751 64.3
(43.9-70.5)

63
(58-69) 0.780

Stage 3 (Min) 7.8
(7.4-15.3)

12.8
(10.0-18.3) 0.198 11.5

(7.5-17.1)
12.8

(9.9-19.2) 0.197 8.5
(6.9-21.4)

12.9
(9.9-18.2) 0.171

REM (%) 10.0
(2.2-11.5)

11.5
(8.1-14.4) 0.172 8.7

(4.3-11.3)
12

(8.2-15.5) 0.021 6.5
(1.7-11.1)

11.3
(8.2-14.6) 0.015

Sleep latency 
(Min) 

3.0
(0.5-5.5)

5.0
(1.5-11.2) 0.205 3.0

(0.5-12.1)
5.0

(1.5-10.3) 0.606 4.0
(0.8-25.8)

4.2
(1.1-10.0) 0.637

REM latency 
(Min) 

108
(80-320)

119
(95-247) 0.893 117

(88-219)
126

(94-255) 0.670 90
(78-144)

141
(100-255) 0.100

Sleep efficiency 
(%)

91
(82-98)

94
(87-96) 0.927 89

(70-96)
95

(90-97) 0.108 90
(61-98)

94
(88-97) 0.726

Obstructive 
sleep apnea

3
(2-3)

1.5
(1.0-3.0) 0.013 2

(1-3)
2

(1-3) 0.234 3.0
(1.2-3.09)

2
(1-3) 0.122

Mixed apnea 8
(0-10)

0
(0-3) 0.167 1.5

(0-9.5)
0

(0-6.7) 0.450 5
(0-9.7)

1.0
(0-4.5) 0.495

Central apnea 2
(1-6)

1
(0-2) 0.037 1.5

(1.0-5.2)
1

(0-2.2) 0.201 1.5
(0-5.2)

1.0
(0-2.2) 0.733

hypopnea 128
(81-283)

57
(23-147) 0.064 119

(40-176)
82

(19-151) 0.303 134
(37-185)

82
(26-151) 0.467

apnea
+hypopnea

230
(127-373)

112
(46-215) 0.069 146

(68-281)
159

(34-294) 0.519 201
(74-339)

131
(51-277) 0.397

a/h index 43
(16-57)

18
(6-40) 0.026 22

(11-46)
21

(6-44) 0.270 40
(13-53)

18
(6-43) 0.164

RDı 43
(16-57)

18
(6.5-18.5) 0.021 22

(11-46)
21

(6-43) 0.251 40
(13-53)

18
(7-41) 0.150

Sleep parameters are stated as Median (Interquartile Range=IR).
DM: Diabetes Mellitus
HT: Hypertension
CAD: Coronary artery disease
A/H index: Apnea/Hypopnea index
RDI: Respiratory distress index

Examination of the Effect of Comorbid Diseases and Vitamin Levels on Sleep Quality

In this study, DM was observed to be the disease, among 
the evaluated comorbid diseases, which influenced the 
sleep parameters the most negatively. 

It is known that patients with hypertension are more 
sensitive to various cardiovascular diseases including stroke 
and coronary heart diseases.(28) Sufficient sleep time not 
only maintains the body function but also prevents negative 
cardiovascular results. For example, insufficient sleep has 
been associated with deaths resulting from hypertension 
and cardiovascular diseases.(29, 30) As a result of the study, 
it was found that only the REM period was affected among 
the sleep parameters in patients with HT and CAD, and the 
REM time gets shorter in these patients. In many studies, 
low sleep quality is indicated in patients with HT and CAD. 
Even though these results are similar to our study, sleep 
quality was assessed via the subjective survey method in 
most of these studies.(31, 32) In a study that investigated 

the correlation between blood pressure and sleep via PSG, 
no significant correlation could be revealed between the 
REM sleep and blood pressure. Besides, in the same study, 
it was reported that blood pressure fluctuations at night 
and in the morning were influenced by sleep disorders.
(33) In a very recent systematic compilation study, where 
coronary heart diseases and sleep disorders have been 
evaluated, it has been put forward that both sleep amount 
and sleep quality are negatively affected in coronary events. 
Furthermore, it has been stated that sleep disorder becomes 
severer as the severity of ischemic events increases.(34) 
As a result, a correlation has been demonstrated between 
sleep disorders, which are evaluated with both subjective 
and objective methods, and HT and CAD. However, in the 
study, these diseases have negatively affected some of the 
PSG parameters. Since a lot of studies, including ours, are 
cross-sectional, the correlation between comorbid diseases 
and sleep quality cannot be evaluated clearly. 
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In previous studies, sleep disorders were reported to be 
encountered more frequently in the deficiency of some 
vitamins and minerals, as in chronic diseases. For instance, 
a low vitamin D level was revealed to be associated with 
short sleep time, which was measured both subjectively 
and objectively.(35, 36) In a recent study, it has been 
shown that vitamin D level improves sleep duration and 
sleep quality.(37) In the study, stage 2 sleep time was 
found to decrease as the vitamin D level decreased. 

As in vitamin D, deficiency of B-group vitamins and 
minerals may disrupt sleep. Their effect on sleep are said 
to be based on their effects on melatonin release.(38) 
Vitamin B12 contributes to melatonin release. In studies, 
it was reported as a result of treatment with vitamin B12 
at varying doses that it had a potentially useful effect on 
circadian rhythm sleep disorder and delayed sleep phase 
type sleep disorder measured with actigraphy in healthy 
subjects while it was also mentioned that evidence was 
insufficient regarding a correlation with short sleep time.
(38-40)  In the study, the number of arousals, which 
are described as the sudden transitions to the more 
superficial sleep stage or state of wakefulness during the 
sleep, decreased whereas the vitamin B12 and folate levels 
increased. As a result of the effect of vitamin and mineral 
levels on serotonin and melatonin hormones, sleep may 
be influenced negatively. Consequently, some vitamin 
and mineral levels evaluated in the study in compliance 
with the literature had negative effects on sleep, however, 
these effects were found to be quite limited.  

In the study, the objective evaluation of sleep via PSG 
had advantages but also some limitations. Even though 
the PSG evaluation was made according to the routine 
sleep times of the participants, the interpretation of 
sleep with single-night PSG records, and the problems 
arising from possible weak adaptation or lack of habits 
during the study may have affected the results. In 
addition, due to the nature of the cross-sectional study, 
we could not present a causal correlation between 
the evaluated chronic diseases, vitamin and mineral 
levels and the status of sleep. Lastly, the relatively 
low number of sample size is other limitation. Due 
to difficulties to find the patients undergone to PSG 
is the one of the reasons for this problem. The results 
and interpretations should be read by the awareness on 
these limitations.  

COnCLUSıOn
As a result, HT and CAD had very limited effects on 
sleep in the study, however, DM was found to be the 
chronic disease which affected the sleep parameters 
the most negatively. Moreover, vitamin D, B12, PTH, 
folate, uric acid and magnesium levels were revealed 
to influence the sleep parameters. Considering that 
sleep disorders are observed more increasingly and 
correlated with some of the common chronic diseases 
in the world, the need for prospective studies and 
implementation of therapeutic strategies becomes clear 
in order to better reveal the correlation in this matter.
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