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Introduction
Sleep is a fundamental physiological process that plays 

a vital role in maintaining overall health and well-being. It 
is an essential time for rest, restoration, and consolidation 
of various cognitive and physical functions. Disturbances 
in sleep patterns have been associated with a wide range of 
physical and mental health conditions, including chronic pain 
[1-3]. Among the various types of pain, leg pain is a common 
complaint that can signi icantly impact an individual’s quality 
of life. Therefore, understanding the complex relationship 
between sleep quality and leg pain is of utmost importance 
in developing effective management and treatment strategies.

Recent studies have suggested that sleep disturbances 
may be a particular concern for individuals experiencing 

Abstract

Aim: This study aimed to investigate the association between sleep quality, as measured by 
the Pittsburgh Sleep Quality Index (PSQI), and laboratory fi ndings in patients presenting with the 
complaint of leg pain due to varicose veins.

Materials and Methods: A total of 160 patients with leg pain were included in this study. 
Sleep quality was assessed using the PSQI, and laboratory tests were conducted to evaluate 
ferritin, iron, vitamin B12, Thyroid Stimulating Hormone (TSH), C-reactive protein (CRP), albumin, 
low-density lipoprotein (LDL), and hemoglobin levels. Statistical analyses were performed using 
the independent t-test or Mann-Whitney U test for continuous variables and the chi-square test 
for categorical variables.

Results: Patients with poor sleep quality had a signifi cantly higher prevalence of leg pain 
complaints compared to those with good sleep quality (p < 0.001). Females were more likely 
to report poor sleep quality (p = 0.006). No signifi cant associations were found between sleep 
quality and age, smoking status, alcohol use, or pack/year of smoking. Patients with poor sleep 
quality had signifi cantly lower ferritin levels (p = 0.008), lower albumin levels (p = 0.031), and 
lower hemoglobin levels (p = 0.036) compared to patients with good sleep quality. However, no 
signifi cant diff erences were observed in other laboratory parameters.

Conclusion: The fi ndings suggest a signifi cant association between poor sleep quality and 
leg pain complaints in patients with varicose veins. Lower ferritin, albumin, and hemoglobin levels 
in patients with poor sleep quality may indicate potential underlying mechanisms linking sleep 
quality and leg pain. Addressing sleep quality issues in patients with leg pain could improve 
overall well-being and treatment outcomes.

leg pain associated with varicose veins [4]. Varicose veins 
are swollen, twisted veins that commonly occur in the legs, 
causing discomfort, heaviness, and pain [5]. The presence 
of leg pain can disrupt sleep and lead to further sleep 
disturbances, creating a cyclical pattern of pain and poor sleep 
quality. Identifying and addressing these sleep-related issues 
in individuals with varicose vein leg pain may contribute to 
improved pain management, overall well-being, and treatment 
outcomes.

To comprehensively evaluate sleep quality, the 
PITTSBURGH Sleep Quality Index (PSQI) is widely used 
as a reliable and validated self-report questionnaire. The 
PSQI assesses various dimensions of sleep, including sleep 
duration, disturbances, latency, daytime dysfunction, sleep 
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ef iciency, and use of sleep medications [6]. By employing the 
PSQI, researchers can quantitatively measure sleep quality 
and evaluate its association with other variables, providing 
a comprehensive understanding of the sleep pro iles of 
individuals with leg pain due to varicose veins.

In addition to assessing sleep quality, investigating speci ic 
laboratory parameters can provide valuable insights into the 
potential underlying mechanisms linking sleep quality and 
leg pain. The selection of these laboratory parameters is 
based on previous research indicating their relevance to pain 
perception and the development of chronic pain conditions, 
particularly in the elderly population [7,8] (Figure 1).

Ferritin, a protein that stores iron in the body, has been 
linked to pain modulation and in lammatory processes. Altered 
ferritin levels may indicate underlying systemic in lammation 
or iron de iciency, which can contribute to pain symptoms [9]. 
Iron de iciency can lead to decreased oxygen supply to tissues, 
potentially exacerbating leg pain in individuals with varicose 
veins.

Vitamin B12 plays a crucial role in nerve function and the 
production of red blood cells. De iciencies in vitamin B12 have 
been associated with neuropathic pain, which may contribute 
to the experience of leg pain [10].

Thyroid Stimulating Hormone (TSH) levels re lect thyroid 
function, and abnormalities in thyroid function have been 
implicated in pain perception [11]. Thyroid dysfunction 
can affect various physiological processes, including nerve 
conduction and pain signaling, potentially in luencing leg pain 
in individuals with varicose veins.

C-reactive protein (CRP) is an in lammatory marker that 
can indicate the presence of systemic in lammation. Elevated 
CRP levels have been associated with pain conditions, including 

chronic pain [12]. Increased in lammation may contribute to 
the intensity and persistence of leg pain in individuals with 
varicose veins.

Albumin is an essential protein involved in maintaining 
luid balance and transporting various substances in the 

blood. Altered albumin levels may re lect underlying systemic 
abnormalities and can potentially impact pain perception and 
management [13].

Low-density lipoprotein (LDL), often referred to as “bad” 
cholesterol, has been associated with cardiovascular health. 
Altered LDL levels may re lect vascular dysfunction and 
compromised blood low, which can contribute to leg pain 
symptoms [14].

Hemoglobin levels re lect the oxygen-carrying capacity 
of red blood cells. Decreased hemoglobin levels may indicate 
anemia, which can lead to tissue hypoxia and exacerbate leg 
pain in individuals with varicose veins [15].

Considering the signi icant impact of sleep quality on leg 
pain and the potential role of these laboratory parameters 
in elucidating underlying mechanisms, this study aims to 
compare sleep quality levels, as determined by the PSQI, with 
speci ic laboratory parameters in patients presenting with 
leg pain due to varicose veins. Investigating these variables 
in conjunction can help identify potential associations and 
provide valuable insights into the complex pathophysiology 
of leg pain related to sleep quality. By understanding these 
connections, healthcare professionals can develop targeted 
interventions and treatment strategies to optimize pain 
management and enhance the overall well-being of individuals 
suffering from leg pain associated with varicose veins.

Materials and methods
Patients who presented to the Cardiovascular Surgery 

outpatient clinic with complaints of leg pain and cramps and 
were diagnosed with venous insuf iciency via color Doppler 
ultrasonography (RDUS) were included in the study. The 
radiofrequency surgery was used on 160 patients in the study. 
PSQI test was applied to the patients and other informations 
were recorded from medical reports. 

The PSQI is a 19-item questionnaire that measures various 
aspects of sleep and provides seven component scores and 
one composite score. Subjective sleep quality, sleep latency 
(how long it takes to fall asleep), sleep duration, habitual sleep 
ef iciency (the percentage of time in bed that one is asleep), 
sleep disturbances, use of sleeping medication, and daytime 
dysfunction are the component scores.

Each item is weighted on a scale of 0 to 3. The global 
PSQI score is then computed by adding the seven component 
scores, yielding an overall score ranging from 0 to 21, with 
lower scores indicating better sleep quality. 5-21 scores on 
the PSQI was associated to poor sleep quality.
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Figure 1: The pathophysiology of leg pain that laboratory parameters and varicose 
vein can caused.
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Discussion
The indings from our study shed light on the relationship 

between sleep quality and various demographic, lifestyle 
factors, and laboratory values. Understanding these 
associations is crucial for developing targeted interventions to 
improve sleep quality and overall well-being. It is important to 
note that the patients included in this study were individuals 
experiencing leg pain associated with varicose veins, which 
may have in luenced their sleep quality and the observed 
associations.

Age is often considered a potential factor in luencing 
sleep quality [5]. However, our study did not ind a signi icant 
association between age and sleep quality in this speci ic 
patient population. This suggests that age may not be a strong 
predictor of sleep disturbances in individuals with varicose 
vein-related leg pain. It is worth noting that our study included 
a relatively narrow age range, and further research with a 
more diverse age distribution among varicose vein patients 
may be warranted to explore potential age-related effects on 
sleep quality within this speci ic context.

Gender emerged as a signi icant predictor of sleep quality 
among patients with varicose vein-related leg pain. The 
discrepancy between our study and existing literature, which 
found poor sleep quality more prevalent in females compared 
to males, raises intriguing questions [16]. It is possible that the 
discrepancy between our indings and the existing literature 
can be attributed to differences in sample characteristics, 
cultural factors, or speci ic study design. For instance, our 
study may have included a larger proportion of females who 
reported leg pain due to varicose veins, which could have 
contributed to the observed gender difference in sleep quality. 
Moreover, hormonal luctuations during the menstrual cycle 
and pregnancy in females can in luence sleep patterns and 
quality [17-20]. Such as estrogen and progesterone levels, 
as well as socio-cultural factors and differential responses to 
pain and discomfort, may contribute to this gender difference 
in sleep quality among individuals with varicose veins [21].

Smoking status and alcohol use are lifestyle factors that 
have been associated with sleep disturbances in previous 
studies [22,23]. However, our results did not reveal a 

The demographics and laboratory results of the patients 
were documented. Patients diagnosed with varicose vein as 
a result of ultrasound were included in the study. Patients 
who were under the age of 18, had a history of deep vein 
thrombosis, had symptomatic peripheral artery disease, or 
were diagnosed with restless legs were excluded from the 
study.

Statistical analysis was performed using IBM SPSS Statistics 
for Windows 20.0. Data distribution was assessed using the 
Shapiro-Wilk test. Numerical variables were presented as 
mean ± standard deviation or median (min-max) for normally 
and non-normally distributed data, respectively. Categorical 
variables were expressed as numbers and percentages. The 
Student’s T test or Mann-Whitney U test was used to compare 
numerical variables between groups, while the Chi-Square 
test or Fisher’s exact test was used to analyze the relationship 
between categorical variables. Changes in numerical 
measurements after the operation were evaluated using the 
Wilcoxon test, and categorical variables were assessed using 
McNemar or marginal homogeneity tests. A signi icance level 
of P < 0.05 was considered statistically signi icant.

Written consent was obtained from the patients. Ethics 
committee approval was obtained.

Results
The results of this study showed that patients with poor 

sleep quality had a signi icantly higher prevalence of leg 
pain complaints compared to those with good sleep quality 
(p < 0.001). Among the demographic variables, gender was 
signi icantly associated with sleep quality, with a higher 
proportion of females reporting poor sleep quality (p = 0.006) 
(Table 1). However, no signi icant association was found 
between sleep quality and age, smoking status, alcohol use, or 
pack/year of smoking.

Regarding laboratory indings, patients with poor sleep 
quality had signi icantly lower ferritin levels (p = 0.008), 
lower albumin levels (p = 0.031), and lower hemoglobin levels 
(p = 0.036) compared to patients with good sleep quality. 
However, no signi icant differences were observed in iron, 
B12, TSH between the two groups (Table 2).

Table 1: Sleep quality and demographic parameters

Var ables
Sleep Qual ty

p
Good Poor

Age, years 50,4 ± 11,6 47,9 ± 10,0 0,164
Gender, n(%)    

Female 26 (52,0) 83 (75,5)
0,006*

Male 24 (48,0) 27 (24,5)
Smoker, n(%) 13 (26,0) 25 (22,7) 0,691

Pack/year 8 (1-30) 13 (2-30) 0,11
Alcohol user, n(%) 1 (2,0) 1 (0,9) 0,999

Leg Pa n, n(%) 3(6,0) 87 (79,1) 0,001*
Data were shown as mean ± SD or median (min-max) or numbers and percentage.

Table 2: Sleep quality and Laboratory parameters.

Laboratory Values
Sleep Qual ty

p
Good Poor

Ferr t n (ng/mL) 74,1 (4,3-421) 46,9 (5,2-302) 0,008*
Low (< 12 ng/mL) 4 (8,0) 18 (16,4) 0,239
Iron (mcg/dL) 80 (24-192) 74 (15-201) 0,206
V tam n B12 (pmol/L) 285 (113-1000) 308 (62-2000) 0,635
TSH (mIU/L) 1,6 (0,3-28,6) 1,6 (0,3-57,1) 0,985
CRP (mg/L) 1,7 (0,5-16,2) 2,1 (0,2-26,4) 0,148
Album n (g/dL) 45,8 ± 2,0 44,0 ± 6,7 0,031*
LDL (mg/dL) 113 (54-196) 112,5 (41-253) 0,608
Hemoglob n (g/dl) 14,1 ± 1,8 13,6 ± 1,4 0,036*
Data were shown as mean ± SD or med an (m n-max) or numbers and percentages. 
*p < 0.05 nd cates stat st cal s gn f cance.
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signi icant association between smoking status or alcohol use 
and sleep quality in this speci ic patient population. These 
indings suggest that other factors, such as the direct impact of 

varicose veins and leg pain on sleep quality, may overshadow 
the potential effects of smoking and alcohol. It is worth 
noting that smoking and alcohol use can have detrimental 
effects on circulatory health, which may exacerbate varicose 
vein symptoms and indirectly impact sleep quality [24,25]. 
Future research should consider exploring these complex 
interactions further.

Laboratory values, such as ferritin and albumin levels, 
showed signi icant associations with sleep quality among 
patients with varicose vein-related leg pain [26]. The lower 
ferritin and albumin levels observed in individuals with 
poorer sleep quality highlight the potential impact of varicose 
veins on these laboratory values. Varicose veins can lead to 
impaired circulation, affecting nutrient and oxygen supply 
to the surrounding tissues. As a result, ferritin levels, which 
re lect iron storage, and albumin levels, an indicator of protein 
status, may be in luenced. The compromised circulation and 
potential chronic in lammation associated with varicose 
veins can contribute to decreased ferritin and albumin levels 
[27-29]. Understanding these associations is important as it 
suggests that addressing sleep quality issues in individuals 
with varicose vein-related leg pain may not only alleviate 
pain symptoms but also potentially improve iron and protein 
status, thereby positively impacting overall well-being. Lower 
ferritin levels have been linked to restless leg syndrome and 
periodic limb movements during sleep, which can disrupt 
sleep quality [30]. Similarly, albumin plays a role in regulating 
luid balance, and alterations in its levels may affect sleep 

quality through changes in luid dynamics. These indings 
highlight the potential utility of ferritin and albumin levels 
as biomarkers for assessing sleep quality in patients with 
varicose veins and leg pain [29,31].

It is crucial to acknowledge some limitations of our study 
within the context of varicose vein patients. First, the lack 
of a control group in our study was a shortcoming. Second, 
our study relied on self-report measures for assessing sleep 
quality, which may be subject to biases and inaccuracies. 
Lastly, our sample size was relatively small, which may 
have in luenced the statistical power to detect signi icant 
associations, particularly in the case of less prevalent variables 
within this speci ic patient population.

Conclusion
In conclusion, our study contributes to the existing body 

of knowledge on sleep quality among patients with varicose 
veins and leg pain by exploring the relationships between 
sleep quality and various demographic, lifestyle factors, and 
laboratory values. While age, smoking status, and alcohol use 
did not show signi icant associations with sleep quality within 
this speci ic context, gender, ferritin levels, and albumin 
levels emerged as signi icant predictors. These indings have 

implications for personalized interventions targeting sleep 
disturbances in patients with varicose veins, highlighting the 
importance of considering individual differences, the speci ic 
context of varicose veins and leg pain, and physiological 
markers when assessing and improving sleep quality. Further 
research incorporating larger sample sizes, objective sleep 
measures, and longitudinal designs speci ically within the 
varicose vein patient population is necessary to corroborate 
our indings and advance our understanding of the complex 
interplay between sleep quality and various factors in this 
context.
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