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Giriş: Kronik böbrek hastalarında uyku bozuklukları yaygındır. Bununla birlikte, böbrek nakli alıcılarında uyku kalitesi hakkındaki bilgiler sınırlıdır. Alt 

üriner sistem disfonksiyonu, böbrek nakli sonrası uyku bozukluklarına neden olabilir. Çalışmamızda böbrek nakli alıcılarında nokturi, yaşam kalitesi ve uyku 

kalitesi arasındaki ilişkiyi değerlendirdik.  

Yöntem: Çalışmamıza 18 yaş üstü 99 böbrek nakli alıcısı dahil edilmiştir. Hastaların nakil süresi > 6 ay ve serum kreatininin değeri <2 mg/dl idi. Kan örnekleri 

ve 24 saatlik idrar örnekleri ile birlikte eş zamanlı olarak biyokimyasal ölçümler, Pittsburg Uyku Kalitesi İndeksi ve SF-36 kısa form sağlık anketleri yapıldı. 

71 erkek hastaya Uluslararası Prostat Semptom Skoru (IPSS) uygulandı.  

Bulgular: Doksan dokuz böbrek nakli hastasının ortalama yaşı 40.36 ± 10.3 yıl ve nakil süresi 85.5 ± 59.7 ay idi. Nakil öncesi ve nakil sonrası uyku 

sürelerinin ortalaması sırasıyla 7.72 ± 1.77 ve 7.55 ± 1.37 saat idi. Böbrek nakilli hastaların % 85.9'unda nokturi saptandı. Nokturili hastalarda IPSS daha 

yüksek, serum potasyum ve idrar dansitesi daha düşüktü. Nokturi ile uyku kalitesi arasında ilişki saptanmadı. Uyku kalitesi kötü olan böbrek nakli alıcıları 

daha düşük SF-36 skoruna, daha yüksek kan üre nitrojenine sahipti ve nakil sonrası geçen süre daha kısa (< 5 yıl) idi. 

Sonuç: Böbrek nakli alıcılarımızda uyku bozuklukları ve nokturi sıklığı yüksekti. Nakil süresi 5 yıldan fazla olan hastalarda yaşam kalitesi ve uyku kalitesi 

daha iyiydi. Sonuç olarak uyku kalitesi nokturiden bağımsızdı ve yaşam kalitesi ile ilgiliydi. 

Anahtar Kelimeler: nokturi, uyku kalitesi, yaşam kalitesi, böbrek nakli 

 

 

Objective: Sleep disorders are common in chronic kidney patients. However, knowledge about sleep quality in kidney transplant recipients (KTrs) is limited. 

Lower urinary tract dysfunction can also be caused by sleep disorders after renal transplantation. We evaluated the relationship between nocturia, quality of 

life, and sleep quality in KTrs.. 

Method: In our study, 99 KTrs >18 years were included. KTrs had a post-transplant period >6 months and serum creatinine <2 mg/dl. Simultaneously 

biochemical measurements on blood samples and 24-hour urine samples and Pittsburg Sleep Quality Index and SF-36 short-form health questionnaires were 

performed. The International Prostate Symptom Score (IPSS) was applied to 71 male patients. 

Results: The mean age and duration of transplantation 99 KTrs were 40.36 ± 10.3 years and 85.5 ± 59.7 months, respectively. The mean of pretransplant 

and posttransplant sleep duration was 7.72 ± 1.77 and 7.55 ± 1.37 hours, respectively. Nocturia was present in 85.9% of the KTrs. In patients with nocturia, 

IPSS was higher, and serum potassium and urinary density were lower. There was no relationship between nocturia and sleep quality. KTrs with poor sleep 

quality had lower SF-36 score, posttransplant duration <5 years, and higher blood urea nitrogenous. 

Conclusion: In our KTrs, the frequencies of sleep disorders and nocturia were high. Quality of life and sleep quality were better in patients with a transplant 

period of more than five years. In conclusion, sleep quality was independent of nocturia and related to quality of life. 
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INTRODUCTION  

In patients with end-stage kidney disease (ESRD), sleep-related 

problems, including insomnia,  periodic limb movements during sleep, 

restless leg syndrome, and obstructive sleep apnea, are frequent (1, 2). 

Although renal transplantation (RTX) offers a better quality of life than 

hemodialysis (HD), sleep problems frequently continue in kidney transplant 

recipients (KTrs) (3, 4). The prevalence of poor sleep quality in KTrs ranges 

from 30% to 62%(5, 6). Comorbidities such as immunosuppressive drugs, 

obesity, loss of allografts, cardiovascular diseases, and malignancy 

contribute to the risk of sleep disorders(7).  However, there is limited 

knowledge about sleep disorders in KTrs, and most of this information is 

based on studies in patients with the general population or chronic kidney 

disease (CKD). Sleep disorders, which have a detrimental effect on the 

general population and CKD patients, may have similar or worse impacts in 

KTrs (7). 

Detrusor muscle hyperactivity, urinary dysfunction, decreased bladder 

capacity, and bladder compliance is widespread in dialysis patients but 

increases as the longer dialysis duration (8). After successful RTX, 

adaptation occurs in the urinary storage and discharge functions in the lower 

urinary system (LUT) and typically occurs within the first six months (9). 

However, some patients have long-term LUT dysfunction and symptoms 

that can affect the quality of life (10). In addition, these patients are advised 

to drink plenty of water to maintain kidney function, which may further 

exacerbate LUT symptoms. One of the symptoms of LUT dysfunction in 

KTrs is nocturia. It has been reported that nocturia adversely affects the 

quality of life in patients receiving successful RTX (11). Therefore, focusing 

on LUT dysfunction and symptoms after successful RTX is essential for a 

better quality of life. We think that nocturia may cause disturbances in sleep 

and quality of life in KTrs. Therefore, in this study, we aimed to evaluate 

the relationship between nocturia and sleep and quality of life in KTrs. 

MATERIALS AND METHODS 

In our study, clinical and laboratory findings of 130 patients older than 

18 years old who underwent RTX between 2010-2019 were evaluated 

cross-sectionally. The inclusion criteria were a post-transplant period of at 

least 6 months, a serum creatinine value below 2 mg/dl, the absence of acute 

rejection, and stable renal function for at least 3 months. Exclusion criteria 

were diagnosis of diabetes mellitus (DM), diagnosis of obstructive sleep 

apnea, use of diuretics, use of medication or surgery for benign prostatic 

hypertrophy (BPH), urinary tract and other infections, use of urinary 

catheters, and lack of written consent for the study. A total of 99 patients, 

71 of whom were male, were included in our study. 

Demographic data of patients including age, gender, body mass index, 

comorbid diseases, etiology of renal failure, transplant duration, donor type, 

renal replacement type and duration before transplantation, and the drugs 

used were recorded. 

Definition of Measurements and Parameters 

The sleep quality of patients was determined according to the PSQI 

(12). According to PSQI, sleep quality assessment consisted of 7 topics 

including subjective sleep quality, sleep time, habitual sleep efficacy, 

sleep disturbance-affecting conditions, use of sleeping drugs/substances 

and daytime dysfunction/sleepiness, and 19 questions, which can be 

answered by the individual, in which the various factors related to sleep 

quality were evaluated in the previous month. Each item in the scale is 

scored between 0 and 3, and the total score ranges from 0 to 21. Overall 

PSQI score indicates good sleep quality between 0-4 and decreased sleep 

quality between 5-21(12). 

     IPSS was used to evaluate patients' LUT symptoms(13). There are 

seven questions about patient symptoms in IPSS, and it results in a score 

between 0-35. It is classified as 'mild' with an IPSS score of 0-7, 

'moderate' between 8-19, and 'severe' obstruction between 20-35. 

The quality of life was evaluated with the SF-36 quality of life scale(14). 

In this questionnaire, patients were asked questions consisting of eight 

essential topics (physical functionality, role restrictions due to physical 

problems, physical pain, general health perception, vitality, social 

functionality, role restrictions due to emotional problems, perceived 

mental health). The score of each topic ranged from 0-100. A score of 

close to 100 indicates a better quality of life, whereas a lower score 

indicates a worse quality of life. 

    The number of urination and urine volume were recorded as day-time 

and night-time. A physical exam was performed. Patients were asked 

sleep duration and the mean day-time/night-time urination in the last 

month before transplantation and post-transplant period. Nocturia was 

defined as two or more urination during the night (15). 

     In the blood sample taken in the morning after 12 hours of fasting; 

glucose, blood urea nitrogen, creatinine, uric acid, total protein, albumin, 

AST, ALT, sodium, potassium, calcium, phosphorus, complete blood 

count, C reactive protein, sedimentation, TSH, ferritin, HbA1C, PTH 

were measured. A spot urine examination was also performed.  

     Statistical analysis 

     IBM SPSS V22.0 (Armonk, NY, USA) software was used for 

statistical analysis. The consistency of continuous variables to normal 

distribution was tested with the Shapiro-Wilks test. Descriptive statistics 

of continuous variables were expressed as mean ± SD or median (min-

max). Categorical variables were compared using chi-square analysis. 

The differences between the independent groups in continuous variables 

were examined using the Student t-test and the Mann Whitney U test. The 

presence of correlation between the groups was determined by the 

Spearman correlation test. P <0.05 was accepted for statistical 

significance. 

     RESULTS 

The mean age of 99 (71 male) KTrs was 40.36 ± 10.3 (20-64) years 

and the post-transplantation duration was 85.5 ± 59.7 months. The number 

of patients >50 age was 79 (79.8%). The demographic, clinical, and 

laboratory features of the patients are shown in table 1. 

CKD etiologies of patients; 40 (40.4%) unknown, 20 (20.2%) chronic 

glomerulonephritis, 19 (19.2%) hypertension, 5 (5.1%) polycystic kidney 

disease, 2 (2%) nephrolithiasis and 13 (13.1%) other causes. The number 

of patients using cigarettes and alcohol was 30 (30.3%) and 2 (2%), 

respectively. 
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Table 1: Clinical, Laboratory, and Demographic Features of the Patients (N=99) 

Parameters 
n (%) or mean+SD 

(min-max) 
Parameters 

n (%) or mean + SD (min-

max) 

Age, year 40.4±10.3 (20-64) Glucose, mg/dL 92.4±12.2 (70-121) 

Male/Female 71(%71.7) / 28(%28.3) eGFR, ml/min/1.73m2 
75.4±22.1 

(36.3-129) 

BMI, kg/m2 25.77±4.11 (17.4-38.5) Creatinine, mg/dL 
1.19±0.34 

(0.59-1.99) 

Donor type, 

cadaveric / living 
15 (%15.2) / 84 (%84.8) Albumin, g/dL 4.17±0.44 (3-5) 

HD duration, month 32.1±42.9, 12(1-180) Na, mmol/L 140.3±2.4 (132-144) 

PD duration,  month 41.5±34.8, 41.5(6-120) K, mmol/L 4.02±0.43 (3-5) 

Post TX duration,  month 85.5±59.7 (7-358) Ca, mg/dL 9.71±0.76 (6-11) 

HT 54(%54.5) WBC,103/µL 
8263±2234 

(3300-15500) 

CAD 4(%4) Hgb,g/dL 14.02±2.02 (9-18) 

Daily urine volume, ml/day 3.085±1270 (1000-7000) Hct, % 41.3±5.9 (27-52) 

Pre-TX night sleep time, hour 7.72±1.77 (3-12) CRP,mg/dL 0.54±1.11 (0-7) 

Post-TX  night sleep time, hour 7.55±1.37 (3-11) ESR, mm/h 20.75±15.1 (2-59) 

Post-TX  day-time urination 

count 
6.29±1.95 (2-10) Ferritin, ng/ml 

154±211 

(5-954) 

Post-TX  night-time urination 

count 
2.43±1.03 (0-6) HbA1C, % 5.4±0.5 (4-6.2) 

Nocturia 85 (%85,9) TSH, mIU/L 1.8±0.9 (1-5) 

SBP, mmHg 125.8±11.5 (100-150) Urinary density 
1010 ±4.89 

(1002-1023) 

DBP,  mmHg 78.7±8.5 (60-100) 
Serum osmolality, mOsm/kg 

H2O 

293±4.9 

(274-299) 

SF-36 score 552±144 (112-782) 
IPSS (n=70) 

 

5.3±4.2 (0-21) 

 

Physical functionality 78.7±18.6 (10-100) 

IPSS(n=70) 

mild 

moderate 

 

55 (%78.6) 

15 (%21.4) 

Role restrictions due to physical 

problems 
65.6±35.5 (0-100) 

PSQI 

good (0-4) 

poor (5-21) 

4.9±2.9 (1-12) 

50 (%50.5) 

49 (%49.5) 

Role restrictions due to 

emotional problems 
64.2±39.1 (0-100)   

Energy/vitality 65.1±20.4(10-100)   

Perceived mental health 65.6±18.1 (8-100)   

Sosyal functionality 76.6±26.8 (0-100)   

Physical Pain 78.8±24.1(0-100)   

General health perception 57.2±21.4 (5-100)   

HD: Hemodialysis, PD: Peritoneal Dialysis, HT: Hypertension,  CAD: Coronary Artery Disease,  SBP: Systolic Blood Pressure,  

DBP: Diastolic Blood Pressure, TX: Transplantation, ESR: Erythrocyte sedimentation rate, PSQI: Pittsburg Sleep Quality Index, 

IPSS: International Prostate Symptom Score, eGFR: Estimated Glomerular Filtration Rate. 
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Table 2. Comparison of Clinical and Laboratory Features of Patients with and Without Nocturia in Renal Transplant 

Recipients (N=99) 

Parameters 
Nocturia (+) 

(n=85) 

Nocturia (-) 

(n=14) 
P 

Age, year 40.26±10.3 41±10.3 0.8041 

Age <50 / ≥50 67/18 12/2 0.7294 

BMI 25.4±4.14 27.7±3.4 0.0601 

Male/female 58/27 13/1 0.1054 

SF-36 score 549±148 568±120 0.7672 

PSQI 4.98±3.1 4.4±1.9 0.8912 

IPSS 5.8±4.4 3.08±2.4 0.0112 

HT, yes/no 49/36 5/9 0.1273 

CAD, yes/no 4/81 0/14 1.0004 

Preemptive/ dialysis 15/70 1/13 0.4564 

Day-time urine count 6.36±1.80 5.86±2.71 0.2952 

Night-time urine count 2.65±0.93 1.14±0.53 <0.0012 

Daily urine volume, L 3171±1273 2559±1156 0.1112 

HD duration, month 35.27±45.2 12.9±9.6 0.2262 

PD duration, month 43.1±34.9 36.3±41.3 0.7821 

RTX duration, month 87.4±62.5 73.6±38.1 0.7142 

Sleep time before RTX, hour 7.67±1.74 8.0±1.96 0.9102 

Sleep time after RTX, hour 7.56±1.37 7.43±1.39 0.4052 

SBP, mmHg 126±11.5 124.6±10.9 0.8272 

DBP, mmHg 78.5±8.8 79.3±8.3 0.7392 

Serum C0 tacrolimus,ng/mL 5.41±1.98 4.92±2.01 0.4452 

Serum C2 cyclosporin,ng/mL 412±243 478±210 0.2171 

Glucose, mg/dL 90.8±12.2 95.5±11.2 0.1212 

Creatinine, mg/dL 1.19±0.34 1.20±0.32 0.7102 

Albumin, g/dL 4.19±0.45 4.07±0.26 0.3192 

Na, mmol/L 140.4±2.5 139.9±1.5 0.2892 

K, mmol/L 3.98±0.42 4.28±0.47 0.0172 

Ca, mg/dL 9.72±0.78 9.64±0.63 0.2872 

WBC, 103/µL 8388±2176 7507±2511 0.1242 

Hgb, g/dL 13.96±2.08 14.36±1.65 0.6702 

CRP, mg/L 0.48±1.1 0.86±1.3 0.2622 

HbA1C, % 5.39±0.56 5.53±0.79 0.1822 

TSH, mIU/L 1.89±1.01 1.57±0.65 0.3602 

Serum osmolality, mosm/kg 293±6.1 292±3.5 0.4752 

Urinary density 1010.2±4.7 1013.1±5.2 0.0682 

1Student T-test, 2Mann-Whitney U test, 3 Chi-Square test, 4Fisher-exact test  

HT: Hypertension, HD: Hemodialysis, PD: Peritoneal Dialysis, CAD: Coronary Artery Disease, SBP: Systolic Blood Pressure,  

DBP: Diastolic Blood Pressure, CRP: C-reactive protein, RTX: Renal Transplantation, PSQI: Pittsburg Sleep Quality Index, 

IPSS: International Prostate Symptom Score. 
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Immunosuppressive drugs were methylprednisolone (95, 96%), 

tacrolimus (82, 82.8%), cyclosporin (16, 16.2%), mycophenolate (67, 

67.7%), everolimus (8, 8.1%), azothiopurine (14, 14.1%). The mean serum 

level of tacrolimus (C0) and cyclosporin (C2) were 5.33 ± 1.98 (2-10) 

ng/ml and 416.5 ± 234.2 (66-767) ng/ml, respectively. Antihypertensive 

drugs were beta blocker 35 (35.4%), angiotensin converting enzyme 

inhibitor/angiotensin receptor blockers (ACEI/ARB) 22 (22.2%), alpha 

blocker 10 (10.1%), calcium channel blocker 46 (46.5%). 

Nocturia was detected in 85.9% (85) of the KTrs. According to the 

median age below 40 years old and above, the frequencies of nocturia were 

86%(43/50)  and 85.7%(42/49) in respectively, and there was no statistical 

difference (p=0.620). 

PSQI and SF-36 questionnaires were applied to all KTrs, and the IPSS 

questionnaire was answered by 71 male KTrs. 

Clinical and laboratory characteristics of patients with and without 

nocturia are shown in table 2. There was significant differences for IPSS 

score (p=0.011), night urine count (p<0.001), and serum potassium level 

(p=0.017) between KTrs with/out nocturia. However, PSQI scores were 

similar in these two groups (p=0.891). 

Variables correlated with nocturia are shown in table 3. Sleep quality 

was reduced in 49 (49.5%) of the KTrs, according to PSQI. (Table 4). 

Factors related with poor sleep quality were age >50 year (p=0.040), lower 

SF-36 score (p<0.001) (Figure 1) and higher BUN level (p=0.038).  

Comparing to < 60 months in KTrs with post-transplant duration longer 

than 60 months, both life quality and scores for sleep quality were better 

(p=0.020, p=0.025) (Table 5) (Figures 2 and 3). Nocturia was not different 

for the post-transplant duration (p=0.478) 

Table 3. Variables Correlated with Nocturia in Renal 

Transplant Recipients (n=99) 

Parameters rho/p 

Gender -0.190/0.059 

Potassium -0.241/0.016 

Urine density -0.184/0.068 

Serum osmolality 0.072/0.478 

SF36 -0.012/0.905 

PSQI 0.014/0.892 

IPSS 0.307/0.010 

Nighttime urination count 0.557/<0.001 

Daily urine volume 0.161/0.112 

Posttransplantation duration 0.037/0.716 

HD duration 0.146/0.229 

PD duration 0.073/0.812 

Sleep time before RTX 0.011/0.911 

Sleep time after RTX 0.084/0.408 

Spearman correlation test 

RTX: Renal Transplantation, HD: Hemodialysis,  

PD: Peritoneal Dialysis, PSQI: Pittsburg Sleep Quality Index, 

IPSS: International Prostate Symptom Score. 

 

Figure 1. Patients with lower SF-36 scores had worse sleep quality (p 

<0.001) 

 

Figure 2. Kidney transplant patients with a post-transplant period 

longer than 5 years had better sleep quality (p=0.025). 

 

 

 

 

 

 

 

 

 

 

Figure 3.  The SF-36 score was higher in kidney transplant patients with 

a post-transplant period longer than 5 years (p=0.020). 
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Table 4. Comparison of Patients with Good and Poor Sleep Quality According to PSQI in Renal Transplant Recipients (n=99) 

Parameters 
PSQI; good sleep quality 

(n=50) 

PSQI; poor sleep 

quality (n=49) 
P 

Age, year 42.4±10.9 38.22±9.31 0.0401 

Age, <50 / ≥50 35/15 44/5 0.0143 

Female/male 12/38 16/33 0.3393 

BMI, kg/m2 26.06±4.24 25.47±3.99 0.4781 

Smoking, yes/no 19/31 11/38 0,0923 

HT, yes/no 30/20 24/25 0.2713 

CAD, yes/no 2/48 2/47 0.6844 

Nocturia, yes/no 44/6 41/8 0.5373 

SF-36 613±114 490±146 <0.0012 

IPSS 5.34±4.15 5.25±4.31 0.8072 

Preemptive/dialysis 9/41 7/42 0.6163 

Tacrolimus, yes/no 43/7 39/10 0.3983 

Cyclosporine, yes/no 7/43 9/40 0.5553 

Steroid, yes/no 49/1 46/3 0.3624 

Mycophenolate, yes/no 33/17 34/15 0.7193 

Everolimus, yes/no 5/45 3/46 0.7154 

Azothiopurine, yes/no 7/43 7/42 0.9673 

Daytime urine count 6.4±1.97 6.18±1.94 0.5841 

Night time urination count 2.46±1.07 2.41±0.99 0.7932 

Daily urine volume, ml 3240±1199 2927±1332 0.0782 

Post-transplant duration, month 96.1±66.7 74.6±49.8 0.1272 

Sleep time before transplantation, hour 7.64±1.51 7.80±2.01 0.7092 

Sleep time after transplantation, hour 7.62±1.19 7.47±1.54 0.4162 

SBP, mmHg 126.4±11.2 125±11.7 0.5712 

DBP, mmHg 78.4±8.6 78.8±8.6 0.9762 

Serum C0 tacrolimus, ng/mL 5.72±2.1 4.89±1.8 0.0772 

Serum C2 cyclosporine, ng/mL 348±235 468±235 0.3452 

eGFR, ml/min/1.73m2 71.8±22.6 78.4±21.7 0.1331 

Glucose, mg/dL 93.8±12.8 89±11.1 0.0642 

BUN, mg/dL 16.8±6.8 19.9±9.3 0.0382 

Creatinine, mg/dL 1.14±0.34 1.24±0.32 0.1192 

Albumin, g/dL 4.1±0.36 4.24±0.48 0.0862 

Na, mmol/L 140.7±2.1 139.9±2.6 0.1512 

K, mmol/L 4.02±0.47 4.03±0.39 0.8462 

Ca, mg/dL 9.6±0.8 9.8±0.7 0.2162 

Hgb, g/dL 14.1±1.9 13.8±2.1 0.5762 

CRP, mg/L 0.56±1.2 0.51±1.1 0.8492 

ESR, mm/h 21±14 20±16 0.3742 

HbA1C, % 5.4±0.56 5.4±0.62 0.7182 

TSH, mIU/L 1.74±0.75 1.96±1.15 0.7122 

Serum osmolality, mosm/kg 293±4.7 293±6.8 0.5402 

Urinary density 1011±4.7 1010±5 0.4221 

1Student T-test, 2Mann-Whitney U test, 3 Chi-Square test, 4Fisher-exact test  

HT: Hypertension, CAD: Coronary Artery Disease, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure,  

CRP: C-reactive protein, ESR: Erythrocyte Sedimentation Rate RTX: Renal Transplantation, PSQI:Pittsburg Sleep Quality Index, 

 IPSS: International Prostate Symptom Score, eGFR: Estimated Glomerular Filtration rate. 
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Table 5. Comparison of Patients with a Transplant Period of More Than Five Years and Shorter in Renal Transplant 

Recipients (n=99). 

Parameters 
Posttransplant duration <60 

month (n=44) 

Posttransplant duration >60 

month (n=55) 
p 

Nocturia, yes/no 39/5 46/9 0.4783 

SF-36 517.3±142.7 579.9±139.8 0.0202 

PSQI 5.75±3.23 4.22±2.49 0.0252 

IPSS 5.8±4.8 4.9±3.7 0.5882 

Day-time urination count 6.32±2.05 6.27±1.88 0.9912 

Night-time urination count 2.36±0.89 2.49±1.13 0.9072 

Daily urine volume, ml/day 3071±1340 3096±1223 0.8161 

Posttransplant sleep time hour 7.43±1.54 7.64±1.22 0.6122 

1Student T-test, 2Mann-Whitney U test, 3 Chi-Square test 

PSQI: Pittsburg Sleep Quality Index, IPSS: International Prostate Symptom Score. 

 

DISCUSSION 

Nocturia occurs when the amount of urine at night is more than the 

functional capacity of the bladder. It disturbs the individual's night's sleep 

and can make you tired during the day. It can cause difficulty in 

concentration and daily activities. It can also affect the social life of the 

person by reducing his energy during the day. Also, getting out of bed to 

urinate in the dark at night can cause a fall risk, especially in the elderly 

(16). In general population-based studies, nocturia has been reported to be 

significantly associated with comorbid diseases such as hypertension, 

diabetes mellitus, hyperlipidemia, and cerebral stroke (17). Nocturia is also 

associated with an increased risk of mortality (18, 19). 

We found nocturia in a significant proportion (85.9%) of our 99 KTrx. 

In various population-based studies, the frequency of nocturia has been 

reported to be 11-43.9% between the ages of 20-40 and 68.9-93% over the 

age of 70 (20). In a small number of studies, the frequency of nocturia in 

KTrs was reported as 37-93% (21-23).  Nocturia frequency increases with 

increasing age (24). A decrease in glomerular filtration rate, increased risk 

of hypertension and cardiovascular disease, physiological changes in the 

lower urinary system, and BPH in men can explain the appearance of 

nocturia in older ages (25-27). In our study, we did not find a relationship 

between nocturia and age, which may be due to the relatively young age of 

our patients (mean age 40.5 ± 10.2) and the absence of patients with BPH. 

We did not find any relationship between pre-transplant and post-

transplant duration and nocturia. As the HD duration increases, the amount 

of urine decreases gradually and becomes oligoanuric. Bladder inactivity 

and, therefore, atrophic changes develop over time in the bladder wall. On 

the other hand, bladder atrophy and bladder dysfunction may be less 

common in peritoneal dialysis patients since it preserves residual urine. 

Adaptation of the bladder occurs within six months after successful renal 

transplantation (28). Therefore, the relationship of nocturia with renal 

replacement type is expected in the first six months.  

Of our patients mean duration after transplantation was 30 months. 

Therefore, we can say that our patients are in the period of full adaptation 

of the bladder. 

Our KTrs with nocturia had lower serum potassium levels comparing 

to without nocturia. Hypokalaemia impairs the kidney's ability to 

concentrate maximum urine and is associated with mild polyuria. 

Hypokalaemia causes defective activation of renal adenylate cyclase and 

renal tubular water reabsorption induced by anti-diuretic hormone (29). 

In investigating etiological causes in a KTrs with nocturia, hypokalemia 

should not be forgotten. 

Nocturia, which negatively affects night sleep, can increase daytime 

fatigue and negatively affect the quality of life. Studies in the general 

population reported that nocturia is associated with decreased quality of 

life (30, 31). In the KTrs with and without nocturia, we evaluated sleep 

quality and life quality with PSQI, IPSS, and SF36 questionnaires. IPSS 

scores were only different for nocturia. As reported by Zermann et al. 

(21), nocturia did not affect sleep and quality of life in our KTrs.  

Sleep quality was impaired in 49.5% of our KTrs, but there was no 

relation with nocturia. The quality of life of patients with sleep disorders 

was also reduced. Interestingly the quality of life and sleep quality in 

patients with a post-transplant period of more than five years were better. 

This may be related to the normalization of life with the transplanted kidney 

and adaptation to normal living conditions (32). Sleep quality of patients 

who were followed up for five years after RTX was reported in 46% 

improvement and 21% deterioration compared to the pretransplant period 

(33). It has been reported that sleep quality in solid organ transplant patients 

does not improve until 3 years after transplantation (34). The post-

transplant period is longer than four years; more sleep difficulties were 

reported than the first four years (35). In other words, there is uncertainty 

between sleep quality and kidney transplantation. In another study, the 

quality of life improved in KTrs; however, it was reported that this benefit 

was not seen in sleep quality (36). Problems such as insufficient dialysis 
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and uremic symptoms (hypervolemia, itching, neuropathy), depression, 

sleep apnea syndrome, restless leg syndrome in patients with ESRD can 

lead to sleep disorders(37). Improvement in sleep quality is expected with 

the regression of these problems after RTX. Evaluation of sleep quality in 

our patients was performed cross-sectionally after RTX; however, when the 

last month's quality of night sleep before RTX was also asked, no 

significant difference was found for sleep disorders. 

Comparing older age, younger KTrs had poor sleep quality. Quality of 

life in patients with sleep disorders was also reduced. In the literature, 

depression, and anxiety have been reported more frequently in KTrs(38, 

39).  

It has also been reported that KTrs with poor sleep quality were more 

depressed (33). In addition, other factors that negatively affect quality of 

life in KTrs include comorbid diseases, concerns about graft function, 

sexual dysfunction, and immunosuppressive drugs (40). 

We did not find any relation between immunosuppressive drugs, serum 

calcineurin level, and both nocturia and sleep quality. Insomnia is among 

the side effects reported in the use of tacrolimus therapy (41, 42). The 

relationship between the cumulative dose of tacrolimus and insomnia has 

also been reported in lung transplant recipients (43). However, there are few 

studies about the relationship between sleep disturbance and the use of 

calcineurin inhibitors in the literature. 

Our study is cross-sectional and prospective studies are needed to 

evaluate the effect of kidney transplants on sleep disorders. In addition, 

other limitations of our research include a small number of patients, the 

absence of urodynamic studies showing bladder dysfunction, the amount of 

fluid consumed by patients, and the determination of urine counts based on 

the patient's memory. 

As a result, nocturia was detected in a significant number of patients. 

We did not find any relationship between nocturia and sleep disorders. The 

quality of life of patients with sleep disorders was also reduced. Quality of 

life and sleep quality were better in patients with a transplant period of more 

than five years. We can say that the quality of sleep is independent of 

nocturia and is related to the quality of life. 
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