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Purpose: The present study aimed to translate the Targeting the individual's Aetiology of 
Nocturia to Guide Outcomes Questionnaire (TANGO) into the Greek language to create 
TANGO-Gr. A relative reliability study in prospective samples of community dwellers and 
rehabilitation centre residents was undertaken in order to validate the translation. In terms of 
nocturia severity, these groups were considered to be representative of patients at both ends 
of the scale, and therefore suitable validation purposes.
Patients and Methods: The prospective descriptive study took place between 07 and 09/ 
2020. Fifty residents in a rehabilitation centre and thirty-seven community dwellers were 
included in the study. All participants had more than one episode of nocturia per night. They 
were asked to complete the newly translated TANGO-Gr Questionnaire twice (test–retest 
procedure). TANGO-Gr includes three possible answers (“yes”, “no”, and “DK/NA”) to 
facilitate increased validity. The study group evaluated the socio and demographic character-
istics, the level of independence and the comprehensive frailty of all participants.
Results: Both groups satisfactorily completed questionnaire responses. The overall Cronbach’s 
alpha coefficient was 0.753 (community-dwelling people: 0.776; rehabilitation centre residents: 
0.531). A test–retest statistical analysis to determine reliability found an overall median Kappa of 
0.88 (IQR: 0.79–0.94) in community dwellers and 0.91 (IQR: 0.84–1.00) in rehabilitation centre 
residents, thereby confirming an almost perfect respective agreement.
Conclusion: The validity of the newly translated TANGO-Gr Questionnaire was proven. It 
should be considered to be a reliable, self-administered screening tool suitable for clinical 
practice, and therefore invaluable for Greek-speaking people. The study also determined that 
certain environment-related variables may contribute to nocturia in rehabilitation centre 
populations, which is a finding which invites further study.
Keywords: nocturia, TANGO Questionnaire, translation, validation, Greek

Introduction
The International Continence Society (ICS) defines nocturia as the number of times 
urine is passed during the main sleep period. Having woken to pass urine for the 
first time, each subsequent urination must be followed by sleep or the intention to 
sleep. Conventionally, the condition is quantified using a bladder diary.1

Nocturia is a multifactorial condition with many possible contributing etiologi-
cal factors. Physicians have to evaluate numerous issues such as ageing, urological 
symptoms, psychogenic conditions, neurological diseases, diabetes mellitus, drugs, 
etc.2 To ensure the best possible care, in addition to prescribing precise treatment 
for urinary tract issues, urologists should also advise their patients to consult other 
specialists to make sure comprehensive treatment.
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As its name suggests, TANGO (Targeting the indivi-
dual’s Aetiology of Nocturia to Guide Outcomes) is 
a recently developed self-administered screening ques-
tionnaire which aims to assess the causes of clinically 
relevant morbidities associated with nocturia.3 

A description of TANGO’s content validity, along with 
its internal consistency and test–retest reliability has been 
previously described in the literature.4 Three validated 
translations are already available; Dutch, Turkish and the 
Arabian Peninsula dialect.5–7 The present study aimed to 
create a Greek version of TANGO (ie TANGO-Gr) and 
validate its relative reliability in prospective samples of 
community dwellers and rehabilitation centre (RC) resi-
dents. In terms of nocturia severity, these groups were 
considered to be representative of patients at both ends 
of the scale, making them suitable for determining valid-
ity. A secondary outcome was to highlight the need for 
office and outpatient urologists to consult their nocturia 
patients in a detailed manner in cooperation with other 
specialist physicians.

Methods
The prospective descriptive study was carried out between 
July and September 2020 and involved community dwell-
ers and RC residents of Volos (Greece). During this period, 
there were no specific lockdown measures caused by the 
COVID pandemic. The local ethics committee of the 
Physical Medicine and Rehabilitation Centre EU 
PRATTEIN approved the study, which was conducted in 
accordance with the Declaration of Helsinki.

The original TANGO Questionnaire includes 22 items 
assessing four dysfunction domains: cardiovascular and 
metabolic status, sleep, urinary tract and wellbeing. If the 
statement is valid, test-takers score the item. In the 
TANGO-Gr version, we added two additional answers, 
“false” and “DK/NA” (ie Do not Know/Not Available). 
The “DK/NA” option increases the validity of “yes” or 
“no” answers and reduces missing data since only those 
who are certain will answer “yes” or “no”. Most others 
will choose the “DK/NA” option instead of leaving the 
question unanswered.

Table 1 Characteristics and Nocturia Severity of the Community-Dwelling People and Rehabilitation Centre (RC) Residents with 
Nocturia

Variable Community-Dwelling People, n = 37 RC Residents, n = 50 P-value

Participant characteristics

Age, years, meadian (IQR) 69.0 (15.0) 74.5 (17.0) 0.016a

Weight, kilograms, median (IQR) 85.0 (20.0) 68.0 (15.0) 0.001a

Sex, m/f (%f) 25/12 (32) 22/28 (56) 0.033b

Mini–Mental State Examination (MMSE)c 24 (1) 24 (1) 0.594a

Medication, n (%)d

Antihypertensive drugs (other than diuretics) 24 (66.7) 25 (50.0) 0.185b

Psychopharmaceutical drugs 2 (5.6) 3 (6.0) 1.000b

Diuretics 2 (5.6) 13 (26.0) 0.020b

Antidiabetic drugs 7 (19.4) 14 (28.0) 0.449b

Anticholinergic drugs 0 (0.0) 2 (4.0) 0.508b

Antibiotics 2 (5.6) 1 (2.0) 0.569b

BPH medications 10 (27.8) 12 (24.0) 0.803b

Nocturia severity, n (%) <0.001b,e

One time 18 (48.7) 0 (0.0)
Two times 8 (21.6) 28 (56.0)

Three times 9 (24.3) 14 (28.0)

Four times 1 (2.7) 4 (8.0)
More than four times 1 (2.7) 4 (8.0)

Notes: aIndependent-samples Mann–Whitney U-Test. bFisher’s exact Test. cThe individual MMSE total score of each study participant was 24 or more. dMedication data not 
recorded for one individual in the community-dwelling group (n = 36). eThe null hypothesis for the Fisher’s exact Test is that there is no difference between nocturia severity 
in both populations. 
Abbreviation: IQR, interquartile range.
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Table 2 Scores on TANGO-GR in Community-Dwelling People and Rehabilitation Centre Patients with Nocturia

Community-Dwelling People Rehabilitation Centre Patients

(n = 37) (n = 50)

ITEM TANGO-GR, n (%) TRUE FALSE DK/ 
NA

MV TRUE FALSE DK/ 
NA

MV

Q1. My ankles, feet or legs swell during the day 9 

(24.3)

28 

(75.7)

0 

(0.0)

0 

(0.0)

24 

(48.0)

26 

(52.0)

0 

(0.0)

0 

(0.0)

Q2. I take fluid tablets (eg Lasix) 18 

(48.6)

19 

(51.4)

0 

(0.0)

0 

(0.0)

20 

(40.0)

21 

(42.0)

9 

(18.0)

0 

(0.0)

Q3. I have kidney disease 7 

(18.9)

30 

(81.1)

0 

(0.0)

0 

(0.0)

9 

(18.0)

34 

(68.0)

6 

(12.0)

1 

(2.0)

Q4. I take tablets to control my blood pressure 30 

(81.1)

7 (18.9) 0 

(0.0)

0 

(0.0)

43 

(86.0)

7 (14.0) 0 

(0.0)

0 

(0.0)

Q5. I often get dizzy when standing up 15 

(40.5)

22 

(59.5)

0 

(0.0)

0 

(0.0)

23 

(46.0)

26 

(52.0)

0 

(0.0)

1 

(2.0)

Q6. I have high blood sugar OR diabetes 9 

(24.3)

28 

(75.7)

0 

(0.0)

0 

(0.0)

17 

(34.0)

32 

(64.0)

1 

(2.0)

0 

(0.0)

Q7. My blood sugar levels are difficult to keep stable 7 

(18.9)

30 

(81.1)

0 

(0.0)

0 

(0.0)

3 (6.0) 46 

(92.0)

1 

(2.0)

0 

(0.0)

Q8. I have 5 hours or less sleep per night 16 

(43.2)

21 

(56.8)

0 

(0.0)

0 

(0.0)

22 

(44.0)

24 

(48.0)

1 

(2.0)

3 

(6.0)

Q9. I would describe my sleep quality as bad 16 

(43.2)

20 

(54.1)

1 

(2.7)

0 

(0.0)

18 

(36.0)

29 

(58.0)

0 

(0.0)

3 

(6.0)

Q10. It takes me longer than 30 minutes to fall asleep at night 15 

(40.5)

22 

(59.5)

0 

(0.0)

0 

(0.0)

35 

(70.0)

15 

(30.0)

0 

(0.0)

0 

(0.0)

Q11. I have difficulty staying asleep at night, but only because of 

my bladder

14 

(37.8)

23 

(62.2)

0 

(0.0)

0 

(0.0)

20 

(40.0)

28 

(56.0)

1 

(2.0)

1 

(2.0)

Q12. I often experience pain at night 2 (5.4) 35 

(94.6)

0 

(0.0)

0 

(0.0)

12 

(24.0)

35 

(70.0)

0 

(0.0)
3 

(6.0)

Q13. I have been told I snore loudly OR stop breathing at night 16 

(43.2)

18 

(48.7)

0 

(0.0)

3 

(8.1)

29 

(58.0)

16 

(32.0)

5 

(10.0)

0 

(0.0)

Q14. I need to get up to pass urine within 3 hours of going to 
sleep

28 
(75.7)

9 (24.3) 0 
(0.0)

0 
(0.0)

36 
(72.0)

14 
(28.0)

0 
(0.0)

0 
(0.0)

Q15. I experience a sudden urge to urinate on most days 18 
(48.6)

18 
(48.7)

1 
(2.7)

0 
(0.0)

27 
(54.0)

23 
(46.0)

0 
(0.0)

0 
(0.0)

Q16. I have a bladder urgency accident once a week or more 18 
(48.6)

19 
(51.4)

0 
(0.0)

0 
(0.0)

24 
(48.0)

25 
(50.0)

0 
(0.0)

1 
(2.0)

Q17. I often need to strain or push to start urinating 6 
(16.2)

31 
(83.8)

0 
(0.0)

0 
(0.0)

16 
(32.0)

34 
(68.0)

0 
(0.0)

0 
(0.0)

(Continued)
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Translation and Cross-Cultural 
Adaptation
To translate the English version of the TANGO 
Questionnaire into the Greek language, we followed the 
method described by Sperber.8 Five native speakers did the 
translation, two were continence nurses, two urologists 
specialized in functional urology, and one was 
a biochemist. Only words which are easily understood 
and consistent with original intent were used. A native 
English speaker fluent in Greek translated the TANGO- 
Gr version back into English and subsequently reviewed it 
by comparing it to the English original.

According to Sperber’s method, we evaluated the 
translated Questionnaire using two measures. These are 
the comparability of language and similarity of interpret-
ability. Low scores express extremely comparable/similar 
translated text and therefore suitable for the clinical prac-
tice. The TANGO-Gr Questionnaire displayed excellent 
comparability of language (mean score 1.89) and similar-
ity of interpretability (mean score 1.91).

The translation team tested the Greek version on five 
people to check for understandability, interpretation and cul-
tural relevance. After further reviews and appropriate modifi-
cations, the final Greek version was ready for statistical 
validation.

Study Participants
Community dwellers and RC patients participating in the 
study represented a convenience sample. Inclusion criteria 
were; a) being 40 years of age or older, and b) having one 
or more nocturia episodes per night. The study group 
excluded candidates receiving end-of-life care. Those 
with end-stage renal disease, terminal malignancies (blad-
der or otherwise), or who had undergone pelvic radio-
therapy, were excluded. So too were those with 
dementia, cognitive impairment or a limited command of 
Greek as these would impede Questionnaire comprehen-
sion and completion. The participants’ socioeconomic and 
demographic characteristics, including age, gender, medi-
cation and nocturia episodes, were reported.

A continence nurse explained the definition of nocturia 
and evaluated its severity with a single question “During 
the night, how many times do you have to get up to 
urinate, on average?”

Use of the Katz Index permitted the measurement of 
RC residents’ independence in daily life activities.9 

A score of six indicates full function, four indicates mod-
erate impairment, and two or less indicates severe func-
tional impairment.9 Only RC residents with a Katz Index 
score of four or higher were included in the study. In 
accordance with reliability testing criteria of the original 

Table 2 (Continued). 

Community-Dwelling People Rehabilitation Centre Patients

(n = 37) (n = 50)

ITEM TANGO-GR, n (%) TRUE FALSE DK/ 
NA

MV TRUE FALSE DK/ 
NA

MV

Q18. I have an enlarged prostate gland (males only)a 17 

(68.0)

7 (28.0) 1 

(4.0)

0 

(0.0)

11 

(50.0)

8 (36.4) 1 

(4.5)

2 

(9.1)

Q19. In general, I would say that my health is not good 8 

(21.6)

25 

(67.6)

1 

(2.7)

3 

(8.1)

15 

(30.0)

32 

(64.0)

1 

(2.0)

2 

(4.0)

Q20. I have trouble staying awake while driving, eating or during 
social activities

8 
(21.6)

29 
(78.4)

0 
(0.0)

0 
(0.0)

1 (2.0) 48 
(96.0)

0 
(0.0)

1 
(2.0)

Q21. I have had a fall in the last 3 months 7 
(18.9)

30 
(81.1)

0 
(0.0)

0 
(0.0)

21 
(42.0)

29 (58) 0 
(0.0)

0 
(0.0)

Q22. I do not look forward to things with as much enjoyment as 
I used to

12 
(32.4)

25 
(67.6)

0 
(0.0)

0 
(0.0)

9 
(18.0)

41 
(82.0)

0 
(0.0)

0 
(0.0)

Notes: aCommunity dwelling people: nmale = 25, nursing home residents: nmale = 22. 
Abbreviations: DK/NA, “don’t know or not applicable”; MV, missing value.
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TANGO Questionnaire, the test–retest analysis only 
included self-reporting, clinically stable participants.3

The study group evaluated participants’ cognition with 
the Mini-Mental State Examination (MMSE).10 The 
MMSE is the commonest tool used in the rapid assessment 
of a variety of cognitive disorders. A total MMSE score of 
24 or more was an additional inclusion criterion.

The community dweller group consisted of patients 
attending a urology primary care setting, and participants 
were informed about the TANGO-Gr Questionnaire by 
a continence nurse. An informed consent form was signed 
by all those taking part in the study. Each received two 
TANGO-Gr Questionnaires (test and retest) and two pre-
paid envelopes for the purpose of submission. The 
Questionnaires were self-administered and completed in 
the privacy of home to eliminate any influence a clinical 
setting might have. A week after the first test was taken, all 
participants received a call to prompt them to complete 
and submit the retest. The total number of returned tests 
and retests was sizable enough to enable test–retest statis-
tical analysis. RC participants were screened by 
a continence nurse and a urologist who evaluated the 
eligible individuals. All participants gave their written 
informed consent before a study assistant outlined the 
details of the Questionnaire. It was then completed in 
private, with no comprehension difficulties reported. The 
retest Questionnaire was completed one week later in the 
same way.

The minimum recommended sample size for a Cohen 
Kappa agreement test is between 10 to 30 participants.11 

Therefore we chose a sample size of more than 30 per 
group.

Statistical Analysis
Continuous outcome variables were tested using the Mann 
Whitney U-test. Categorical outcome variables were ana-
lyzed using the Fisher’s exact test. The internal consis-
tency was analyzed by Cronbach’s alpha coefficient and 
item analysis. TANGO-Gr data were recoded into the 
binary category of the original TANGO Questionnaire to 
determine Cohen Kappa statistics. In this analysis, a “DK/ 
NA” answer was considered a missing value. There was 
no estimation or replacement of missing data points. When 
the variables under analysis had missing data, pairwise 
deletion was undertaken. Providing that the missing data 
is not in excess of 20%, pairwise deletion is a suitable 
technique if the missing data are completely at random.12 

Descriptive statistics for continuous data are presented as 

a mean (standard deviation [SD]) or median (interquartile 
range [IQR]), as appropriate. Rates were expressed as 
number of patients (%). IBM SPSS Statistics for 
Windows, v.26.0 (IBM Corp. Released 2019. Armonk, 
NY: IBM Corp) was used for data analysis. A two-tailed 
p ≤ 0.050 was considered significant.

Psychometric Evaluation
Evaluation of the Translation and Adjustment of 
Response Categories
Based on the assumption that a large amount of missing 
data for any given TANGO-Gr Questionnaire item indi-
cates a translation problem, both the determination of 
missing values and the frequency distribution of all answer 
choices are necessary factors of the evaluation process. 
Moreover, the examination of frequency distribution deter-
mined if all answers were used, suggesting that the addi-
tional choices “DK/NA” and “false” have inherent value. 
Generally, a symmetrical response distribution and sub-
stantial variability indicate high levels of validity. 
However, because of the widespread presence of morbid-
ity, symmetrical distribution was not expected.13 Another 
evaluation factor concerns any comprehension and/or 
interpretation difficulties faced by RC residents, sponta-
neously reported during or immediately after taking the 
TANGO Questionnaire. A final evaluation factor involves 
any Cohen Kappa statistical correlation between partici-
pant medications and TANGO-Gr items about diabetes, 
diuretic and hypertensive drugs. On a scale ranging from 
−1 to +1, the Cohen Kappa coefficients delineating 
strength of correlation are as follows: < 0: poor; 0–0.20: 
slight; 0.21–0.40: fair; 0.41–0.60: moderate; 0.61–0.80: 
substantial; 0.81–1: almost perfect.14

Test–Retest Reliability
The purpose of the test–retest procedure is to determine 
the similarity between results of the same test taken on two 
separate occasions. It presupposes that a high level of 
similarity indicates a correspondingly high level of valid-
ity. We undertook a Cohen Kappa statistical analysis 
between participant responses of the first TANGO-Gr test 
and the re-test administered one week later. Cohen Kappa 
statistics measure the degree of correlation between the 
two tests, excluding any correlation based on chance. The 
proportion of concordance (Po), prevalence index (PI), 
bias index (BI), prevalence-adjusted bias-adjusted Kappa 
(PABAK), maximum attainable Kappa (Kappamax) and 
pooled Kappa (Kappa pooled) were also calculated so as 
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to derive an appropriate interpretation of results. Kappa 
pooled is used to summarize inter-rater agreement across 
many items. Kappa values of ≥ 0.4 were considered 
acceptable.4,15 More detailed information about the way 
of Po, PI, BI, PABAK, Kappamax and Kappapooled compu-
tation and about the interpretation of Kappa statistic can be 
sought by interested readers elsewhere.15–18

Results
Participant Characteristics
Fifty-four community dwellers were recruited for the 
study, and 41 accepted to fill in the TANGO-Gr question-
naire (response rate 75.9%). Four people refused to fill the 
retest one week later and excluded from the study (total 
response rate 68.5%). Sixty-six RC patients were 
recruited, and 55 accepted to fill in the translated ques-
tionnaire (response rate 83.3%). Five people refused to fill 
the retest one week later and excluded from the study 
(total response rate 75.8%).

RC patients were generally older and thinner, took 
fewer diuretic drugs and presented with a higher frequency 
of nocturia compared to community dwellers. Cronbach’s 
alpha coefficient was 0.727 in the total population of the 
study (Table 1).

Evaluation of the Translation and 
Adjustment of Response Categories
The number of responses made by the community- 
dwelling group was adequate; only two items (Q13 and 
Q19) had three missing values each (8.1%). This repre-
sents answers from four of the participants. The vast 
majority of community-dwellers (89.2%) responded to 
all items. Almost all the questionnaire items elicited 
a “true” or “false” response, only four items were regis-
tered as “DK/NA” (representing two participants). 
Overall, 4% of men were unaware whether they had 
benign prostate hyperplasia (BPH) (Table 2). “DK/NA” 
answer choice frequency indicates that 94.6% of commu-
nity dwellers could answer every question with either 
a “true” or “false” response (Supplementary File 1). 
Cronbach’s alpha coefficient was 0.776 in community- 
dwelling people. The correlation between TANGO-Gr 
items and community dweller medication list varied 
from poor for diuretic drugs (Kappa 0.11), to moderate 
for hypertensive drugs (Kappa 0.57) and almost perfect 
for antidiabetic drugs (Kappa 0.92) (Supplementary 
File 2).

Rehabilitation Center Residents
Among the RC residents, significantly more items had 
missing answers compared to community dwellers (10 
vs 2) (Table 2). This represents the responses of 14 parti-
cipants. The majority of RC residents responded to all 
items (72%). The number of participants with missing 
answers did not differ significantly between groups (14/ 
50 vs 4/37). “True” and “false” responses were found on 
all items. Nine RC residents had “DK/NA” answers com-
pared to four community dwellers (Table 2), representing 
the answers of 21 participants. The number of participants 
with “DK/NA” answers was significantly higher in the RC 
residents group (21/50 vs 2/37). Overall, 4.5% of men 
were unaware that they had BPH (Table 2). “DK/NA” 
answer choice frequency indicates that 58% of RC resi-
dents could answer every question with either a “true” or 
“false” response (Supplementary File 1). Cronbach’s alpha 
coefficient was 0.531 in rehabilitation centre residents. 
The correlation between TANGO-Gr items and RC resi-
dent medication list varied from poor for antihypertensive 
drugs (Kappa 0.12), to slight for diuretic drugs (Kappa 
0.21) and moderate for antidiabetic drugs (Kappa 0.48) 
(Supplementary File 2).

Stability (Test–Retest Reliability)
The period of time between TANGO-Gr test and retest 
completion was one week in both groups.

Community-Dwelling People
The overall median Kappa was 0.88 [IQR: 0.79–0.94] and 
pooled Kappa was 0.83; demonstrating almost perfect 
agreement.16 Correlation on all items varied from substan-
tial to almost perfect (Kappa 0.61–1.0). The items related 
to night sleep duration (Q8) and pain at night (Q12) were 
the exceptions, demonstrating slight agreement (Kappa 
0.27 and 0.30, respectively). The test - retest reliabilities 
of TANGO-Gr items in the community dwelling group are 
presented in Supplementary File 3.

Rehabilitation Center Residents
The overall median Kappa was 0.91 [IQR: 0.84–1.00] and 
pooled Kappa was 0.87; demonstrating almost perfect 
agreement.16 Correlation on all items varied from substan-
tial to almost perfect (Kappa 0.61–1.0). The item related to 
night sleep duration (Q8) was the exception, demonstrat-
ing moderate agreement (Kappa 0.51). The test–retest 
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reliabilities of TANGO-Gr items in RC residents are pre-
sented in Supplementary File 4.

Discussion
TANGO is a self-administered screening tool designed to 
assist clinicians in identifying coexisting clinical issues in 
patients presenting with nocturia. The study’s primary out-
come was to translate the TANGO questionnaire into the 
Greek language, validate the translation and establish test– 
retest reliability in community-dwelling individuals and 
RC residents (Supplementary File 5).

In the original version of TANGO, participants 
answered the items with a “yes” or “no” response. 
Drawing from modifications made when a Dutch version 
of TANGO was created and validated, the Greek version 
includes “false” and “DK/NA” as two additional choices.5 

There are two schools of thought regarding “DK/NA” 
responses. The first regards DK/NA responses as equiva-
lent to the most conservative response. If there is no option 
of a “DK/NA” answer, the individuals who do not know 
the answer to the question or are not aware of their health 
condition would be required to indicate an opinion. In that 
case, they would possibly choose the most convenient 
solution (non-attitude reporting). The second hypothesis 
assumes that DK/NA answers are middle responses. It is 
expected that a “DK/NA” answer only attracts individuals 
that do not know the correct response to the question or do 
not have an attitude on the topic. In that case, physicians 
should analyze them separately because they represent 
patients unaware of their disease status.19 The practice of 
converting DK/NA responses into “no” answers does not 
seem to be recommendable.19

There is a statistically significant difference between 
“DK/NA” answers elicited from community dwellers and 
RC residents in an item (Q2) concerning the use of diure-
tics. Diuretics are the second most commonly prescribed 
class of antihypertensive medication, and the “DK/NA” 
response cannot be associated with the quality of 
translation.20 Functional health literacy is markedly lower 
among older age groups even after adjusting for differ-
ences in contributing factors. Nevertheless, it is uncertain 
whether functional literacy declines with age or cognitive 
function deterioration.21 According to Baumeister, in 3.7– 
29.5% of “DK/NA” cases, the physicians regard the 
respective disease as the present situation. Concerning 
participants who responded with a “DK/NA” answer, the 
probability of a physician’s successful diagnosis was 
increased in cases of advanced age and a higher number 

of somatic co-morbidities.19 Diuretics, renal disease and 
snoring presented in RC resident patients justifies the 
inclusion of the additional options. In our study, 12% of 
RC residents answered “DK/NA” to items about renal 
disease while 10% indicated they were unaware of snor-
ing. In developed countries, diabetes and hypertension 
usually attribute to chronic kidney disease (CKD). 
However, less than 5% of patients with early CKD report 
awareness of their disease.22 A prevalence study of “DK” 
answers to questions related to snoring awareness indi-
cates a comparable prevalence of 5–44% in older 
populations.23 5.7% of community dwellers and 40% of 
RC residents gave at least one “DK/NA” response. 
Furthermore, a “DK/NA” answer can serve as an invita-
tion to discuss the point with the physician. Overall, these 
findings suggest that the inclusion of “DK/NA” choice in 
TANGO-Gr seems to reduce misclassification bias and 
allow better identification of clinically relevant variables, 
be they the present issue, entirely absent or requiring 
further investigation.

In test–retest evaluation in the community-dwellers’ 
group, the overall median Kappa was 0.88 and pooled 
Kappa was 0.83, demonstrating almost perfect agreement. 
This is in agreement with the paper of Decalf et al where 
the overall median Kappa was 0.75, demonstrating sub-
stantial test–retest reliability.5 In nursing home residents 
there was a moderate score for test–retest reliability (med-
ian Kappa 0.54).5 In our paper, the RC residents exhibited 
an overall median Kappa 0.91 and a pooled Kappa 0.87, 
demonstrating almost perfect agreement. In the evaluation 
of original TANGO Questionnaire in a single group of 40 
patients a substantial to perfect agreement (Kappa 0.61– 
1.0) was demonstrated on 17 of the 22 items. An addi-
tional four items returned with moderate levels of 
agreement.4 In the paper of Culha et al there was 
a single group of 124 patients presenting a total Kappa 
value of 0.715 (individual item score weighted kappa 
coefficients, 0.696–0.731).6

There is a strong correlation between nocturia and the 
nocturia index in men seeking LUTS treatment or in 
community-dwellers with or without LUTS. It has been 
supposed that the severity of nocturia correlates poorly 
with maximum bladder storage during the night but mod-
erately corresponds with nocturnal polyuria.24 Currently, 
nocturnal polyuria is classified as >33% of total 24-hour 
urine production occurring overnight in individuals more 
than 65 years of age.25 The TANGO Questionnaire and 
bladder diary create a valuable arrangement, allowing 
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office urologists to identify causative pathways other than 
LUTS contributing to nocturia. Such essential factors have 
been categorized into global polyuria (eg diabetes or poly-
dipsia) or nocturnal polyuria (eg congestive cardiac fail-
ure, sleep apnea, and peripheral edema). Of the causes of 
nocturia correlated to a decreased night time bladder capa-
city proposed by Weiss, TANGO comprises all excluding 
calculi and prostate hyperplasia.26

Urologists are familiar with the LUTS, especially with 
benign prostatic hyperplasia and overactive bladder. 
According to previous data, the median time up to 3 
hours for the first nocturia episode recognized 
a statistically significant relationship between this period 
and the severity of nocturia.3,24 TANGO offers additional 
help, including the item “I need to get up to pass urine 
within three hours of going to sleep,” indicating a possible 
discrepancy between urine production and functional blad-
der capacity.

Understanding nocturia’s aetiology reflects a more 
effective treatment that efficiently decreases nocturnal 
voiding frequency and improves the overall health- 
related quality of life. Although the TANGO questionnaire 
does not ensure a complete symptom resolution, it permits 
a more comprehensive nocturia evaluation and manage-
ment approach. Several recent developments in pharma-
cotherapy for nocturnal polyuria create the prospective to 
remodel treatment and improve the standard of care for 
patients suffering from nocturia.27

There are additional factors that influence sleep quality, 
especially for nursing home (NH) residents. Aspects that 
disturbed the residents’ sleep three or more times a week 
were, apart from nocturia, environment-related noise or 
light, pain, feeling too hot and leg cramps.28 

Unfortunately, there has been no further evaluation of 
a possible relationship between these factors. A previous 
reliability study of TANGO in RC patients likewise 
revealed that environmental factors affect self-reported 
sleep quality.4 The TANGO questionnaire does not include 
an independent domain regarding the special situations 
regarding NH or RC, which should be considered 
a drawback. Another limitation of the study is that com-
munity-dwellers and RC residents did not complete 
a 3-day bladder diary and a continence nurse assessed 
nocturia with a single question. However, Culha et al 
described the same methodology in validating TANGO 
questionnaire in the Turkish language.6 Finally, 
a possible limitation is that patients and community- 

dwellers were not evaluated with the translated question-
naire after the prescribed nocturia management.

To summarize, we were able to successfully translate 
the original English version of TANGO, thereby creating 
and later validating TANGO-Gr. As a reliable, self- 
administered screening tool for clinical practice, it will 
greatly assist urologists in their diagnosis and treatment 
of patients suffering from nocturia. Furthermore, it offers 
an important starting-point for further consultation con-
cerning co-existing issues. We also found that additional 
studies may target specific environment-related variables 
that can contribute to nocturia in the RC population.
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