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Abstract

Objectives
To develop a robust screening metric for use in identifying non-lower urinary tract comorbidities

pertinent to the.multidisciplinary assessment of patients with nocturia.

Methods

Variables having a significant risk association with nocturia of greater than once per night were
identified. Diseriminating items from validated and reliable tools measuring these comorbidities
were identified, A self-completed 57-item questionnaire was developed and a medical checklist and
pertinent clinical measures added. Pre-determined criteria were applied to retain or remove items in

the development'of the short form screening tool.

Subjects/Patignts

The tool was_ administered to 252 individuals with nocturia who were attending either a tertiary
level Sleep, Continence, Falls or Rehabilitation service for routine care. Data collected was
subjecedto descriptive analysis; criteria were applied to reduce number of items. Using pre-
determined domaing,nocturia screening metric, entitted TANGO, was generated. The acronym
TANGO stands for drgeting the individual’s Aetiology of Nocturia to Guide Outcomes.
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Results

The demographic characteristics of the sample are described, along with item endorsement levels.
The statistical and structural framework to justify deleting or retaining of items from the TANGO
Long Form to the screening Short Form is presented. The resultant short form patient-completed

nocturia screening tool is reported.

Conclusions

A novel all=causesdiagnostic metric for identifying @asting morbidities of clinical relevance to
nocturia in patientsswho present across disciplines and medical specialties has been developed.
TANGO has the potential to improve practice and smooth inequalities associated with a siloed

approach to assessment and subsequent care of patients with nocturia.

Introduction

Individual causes.are unlikely to be sufficient or necessary to produce noctutiee(é)are likely

to be multiple“backdoor’ causal pathways. Although solid evidence exists that factors such as
prostatic enlargement and nocturnal polyuria are linkedhigh frequency of nocturia, waking to

void is likely to_represent an interaction of causes, often outside the urinary tract @rddem

Given that episodes of nocturia are more often seen in individuals with poor or fair health than in
people reporting a good health status, the symptom itself may be a surrogate marker of impaired

wellbeing.

Common practicedn patients with nocturia is to identify relative polyuria at night, as a proportion of
total 24-hour grine“production, detect prostatic enlargement, ascertain the presence of bladder over-
activity and“observe the lower legs for evidence of peripheral oedema (5, 6). Each of these factors
can be causative of nocturia and warrant examination. However, the greatest risks attached to
frequent nocturia appear to be where dysfunctions co-exist i.e., individuals either using sedatives or
complaining of secondary insomnia who also report falls, women with a poor health status or
disorderedibreathing, anxiety or impaired cognition as a co-morbid diagnosis in either gender, the
presence of both restless leg syndrome and secondary insomnia and men with nocturia who also
have elevated inflammatory markers(1). The possible combinations of co-existing symptoms cross

discipline and system-specific expertise.

Patients may not proffer the symptom of nocturia at a medical appointment for a systemic or
unrelated disorder, believing it to be trivial and not worth reporting (7). This belief does not align
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with older people reporting frustration, a negative impact on quality of life, tiredness, inconvenience
and reduced function as a result of nocturia (8). Nor does it reflect the personal and healthcare costs
associated with nocturia. Under-reporting of nocturia may reveal a taboo around waking at night to

void and indicate that the symptom is ubiquitous or considered a hallmark of ageing.

In reality, patients with nocturia are more likely to present with complex medical issues than with
nocturia as a single symptom of concern. Clinicians are well aware that unmanaged nocturia carries
significant morbidity,.even when stratified for age and known risk factors. In order to ensure best
care for patients'with nocturia, health professionals need to be confident that all possible causes of
the symptomhave been identified. There is currently no screening instrument or diagnostic pathway
for nocturia that includes evaluation of relevant dysfunction in multiple body systems. A clinical

tool that captures,information about aspects of nocturia and causal comorbidities isyecessa

The aim of this'study was to develop a brief patient-completed screening tool for use in identifying
potential and*ee=existing causes of nocturia. The metric was required to capture clinically relevant
variables, critical items that may show a low level of endorsement and questions representative of
the breadth of implicated domains. Furthermore, the screening metric should contain items from

validated tools.

Methods

We have previously describediterature search undertaken to idenstudies clarifying the
relationships ‘between noctugaonce per night and markers of poor headiq reported

significantly associated risk factof®). In developing the TANGO screening tool, the previously
identified domalins of health status, mental health, cardiovascular, metabolic, inflammation and
sleep disorders were utilised. The index question established the frequency of nocturia at night and
the bother this caused.

Materials

Validated andsreliable patient-completed instruments that captured the presence of variables
specific to each'demain, and that were significantly associated with nocturia, were identified (9).
Given that retaining all items from the separate validated measures in the screening tool was
unwieldy, a clinical judgement discrimination process was undertaken. Individual items were
scrutinised to identify questions relevant to nocturia or that could be considered key discriminators
of different health system domains. Items that were non-specific or duplicated in other tools were
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not seleatd Questions for each domain were extracted separately from the different tools,
combined and grouped together in the TANGO screening form long version. In summary, questions
included on the TANGO Long Form were selected from a number of robust measures of other
health issues and grouped under the domains of interest to nocturia (i.e. cardiovascular / metabolic
dysfunction, sleep issues, urinary tract symptoms, wellbeing). Clinical measures indicative of
as®ciated risk factors were identified and similarly scrutinj$esight, weight, blood pressure in

supine, sitting and standing, heart rate, hip, waist and neck size and walking speed using the Timed
Up and Go_Test were added to the screening form. Content validity was established by cross
checking the domain-specific items of each of the identified pre-existing validated metrics against

the variables in the, TANGO Long Form. This process has been previously described (9).

Pilot testing of the final version of TANGO Long Form was conducted in 20 individuals and
included cognitive interviewing of five respondents. The process revealed no issues with the
measure. After pilot testing, the TANGO long form comprised 57 questions and 10 clinical

measures.

Population

Psychometric analysis traditionally obtains precision of estimates from a sample size of
approximately=250 data sets; however, our tool was not designed to give a total score and therefore
did not require“a specific number of subjects. Instead, we selected participants representative of
mid to older aged adults with nocturia who would have the characteristics of patients the screening
tool is intended to be used with. The study recruited 252 individuals 40 years or older who woke at
night to void andswho were presenting for care at the Royal Melbourne Hospital Continence,
Rehabilitation;, Falls and Balance or Sleep Disorders outpatient clinics, or, who were inpatients on
either the Aged"Care or Rehabilitation wards. Clinical services involved in the studyechiect

target populationrwho suffer from nocturia. The eligibility age of 40 was selected in order to include

capture of data from the typical population attending for assessment of sleep apnoea.

Individuals with any of the following conditions that may be associated with atypical nocturia were
ineligible far inclusion: receiving end-of-life-care, terminal malignancies, end stage renal disease,
bladder cancer, previous pelvic radiotherapy, pregnancy, dementia requiring supervision, or
cognitive impairment that precluded questionnaire completion. Similarly, individualsverko

medically unstable were excluded from the study.
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Process

The study was ratified by Melbourne Health Human Research Ethics Committee (EC00243);
approval number LNRSSA/16/MH/6#atients registering for a hospital clinic appointment in any

of the participating services within our institution were handedea iy clerical staff describing

the prospective questionnaire study. If during their healthcare appointment they reported an interest
in participating in the study, the patient information material and consent form were presented.
Study staff then explained the process for self-completing the questionnaire and permitting the 10
physical measures, The time burden estimated was approximately 15 minutes. Individuals agreeing
to participate in.the study sigda written consent form. Participants completed the TANGO

guestions and physical measurements before leaving the hospital.

Participants signed an informed consent allowing their self-completed and physical measurement
data to be used.in.the study. Asthe TANGO Long Form was anonymous no attempt was made to
link participant’s data sets with medical record details of concurrent illness.De-identified coded

data was entered‘into a tailored password-protected database.

Statistical an@lysiS

Data was entered into the statistical database SPSS (V23); demographic, social and physical
characteristics'of.the sample were tabulated. Endorsement of items was investigated; those with a
high floor effect (i.e. $0% of responses “never” or its equivalent), an inter-relationship >0.6 or

>20% missing data were noted.

The association"between individual items and severity of nocturia was established using univariate
linear regressien.Discrete items were analyzed separately; however, where items were part of an
index, corrected item correlation (CIC) was used to rank the individual items. The dependent
variable of'nocturia frequency was considered both as a continuous variable and as a binary value
(nocturia<2/night versus nocturia >2night). A logistic regression model to assess the impact of

significant univariate associations on the likelihood of nocfiu¢iguency >2/night was built.

Conceptual as well as empirical and clinical factors were considered when assessing items for
inclusion or exclusion in the TANGO Short Form. Missing responses and endorsement levels were
included in the decision process, but subject to clinical judgement. The decision whether or not to
retain items in the TANGO Short Form was the result of a process whereby items were retained if
they were on a direct causal pathway to nocturia, demonstrated a significance of association with

high nocturia frequengghowed high endorsement, evidenced no floor effect and were not highly
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correlated with other itema\ll variables were evaluated for these factors; items failing the criteria
were removedTANGO Short Form was built from retained items re-grouped into the 4 previously

specified domains.

Results

Sample

Table 1 summarises the demographic details of participants in the study and shows the mean age of
participants to'be65 years (SD 12). Overall the gender split was even, although females
predominated in the Continence service and males in the Sleep clinic. Only two participants
identified as indigenous to Australia, New Zealand or the Pacific Islands. Education to the level of
senior high school.or below was reported by half the sample. Close to two thirds of participants

resided in an"areaclassified as disadvantaged.

Physical attributes reported in Table 2 indicate that participants were overweight and that metabolic
risk, as indicated by an elevation in gendgecific waist-hip ratio was high in women but

borderline for men.;Hypertension was reported by half the sample in the questionnaire but was
within normal limits when measured. One quarter of participants exhibited postural hypotension.

Diabetes mellitusswas reported by 30% of participants.

Overall 19% of participants reported excellent or very good health, whilst 45% summarised their
health status,as.fair or poor. A history of cancer was reported by 16% of participants. Just over half
the participants (54%) reported being in moderate or severe pain or discomfort and 63% identified
as having limited=mobilityParkinson’s Disease and Multiple Sclerosis were reported by 5 &d 8

of the participants respectively. Approximately one third of the cohort described a fall within the

preceding 3 months.

Frequency of nocturia ranged from one to 11 voids with a mean of 2.5 (SD 1.4). Figure Ashows
higher number of-nocturia episodes to be non-significantly associated with incremeaierces)
the cohorts.:Bother related to nocturia showed a linear relationship with frequency of episodes, with

3 voids per night being moderately bothersome (Figure 2).

TANGO Long Form Items
Endorsement scrutiny revealed poor completion of items related to the participant working outside

the home or being a carer, retiree, or living alone (29%, 33%, 17%, 29% missing respectively).
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None of these items were significantly associated with nocturia severity. Other items with >10 %
missing data included: kicking legs during sleep, uncomfortable breathing or snoring disrupting
sleep, sleep apnoea, problematic leg veins, using medication to calm the brain and the Timed Up

and Go Test. Most items showed approximately 2% missing values.

Table 3 describes the structural framework used to evaluate individual items in the TANGO Long
Form. It can be seen that 22 items were significantly associated with a higher frequency of nocturia
episodes (p<0.05). Medical issues that warranted inclusion regardless of either the level of
endorsement or floor effects were kidney dysfunction, the presence of, or poorly controlled,
hypertensionor diabetes, the use of diuretic medication and persistent lower limb fluid
accumulation."Of.these, the mean number of nocturia episodes was significantly higher in
participants with kidney disease (p=0.016), hypertension (p=0.040), lower leg oedema (p=0.01) and
marginally significant in participants using diuretic medication (p=0.056).

Figure 3 shows:the decision tree underlying whether or not to retain items in the TANGO Short
Form; the pracess«resettin 20 items, including one physical measure being retaiAsdhe Short

Form was designed to be a self-completed tool, the physical meabimed Up and Go walk test

(time predictive ofiincreased risk of falling)was replaced with the item history of any falls. Two
further clinically.important items, known prostatic enlargement and poor glycaemic control, were
included. Appendix 1 shows the resulting 22-item TANGO Short Form, with items grouped under
the domains of cardiovascular or metabolic disorders, sleep conditions, urinary tract symptoms and

wellbeing.

The regression model for high frequency nocturia contained 8 independent variables: general
health, pain, timesto first nocturia, sudden urgency, urgency incontinence, depression, hours in bed
and sleep quality==The full model was statistically significant (chi square (13, N=227) =77.47,
p<0.001), indicating that the model was able to distinguish between respondents who reported
nocturia frequency of <2/night and those who reported nocturia frequency >2/night. The model as a
whole explained between 28.9% (Cox and Snell R square) and 40.3% (Nagelkerke R squared) of
the variance’in nocturia frequency, and correctly classified 78.9% of all cases (90.2% of individuals

with nocturia frequency >2/night).

Three of the independent variables made a unique statistically significant contribution to the model
(time to first nocturia episode, urgency incontineacd sudden urgency). The strongest predictor

of nocturia frequency >2/night was urgency incontinence, with an odds ratio of 2.52. This indicates
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that individuals who experience urgency-related incontinence daily or more often are 2.52 times
more likely to report nocturia frequency >2/night, controlling for all other factors in the model. The
odds ratio of 0.47 for time to nocturia, indicates that for every additional minute of sleep before

waking, individuals are 0.47 times less likely to report nocturia frequency of >2/night.

Discussion

A simple patient-completed screening form has been developed from variables significantly
associated with an increased risk of nocturia. Data from two different clinical cohorts representative
of patients withi necturia has been subjected to mixed method scrutiny in order to identify multiple
non-lower urinary.tract variables on the causal pathway of night voiding. The TANGO Short Form

will increase capture of these comorbidities in clinical practice at no expense to time or cost.

Using the domains identified in our previous work, cardiovascular or metabolic disorders, sleep
variables, urinary.tract symptoms, and mental health and wellbeing, items in TANGO are grouped
for quick interpretation. Domains can be switched in and out depending on the clinical context. For
example, a generalpractitioner will be fully aware of an individual patient’s cardiovascular and

metabolic status;sleep physicians will have captured the salient aspects of insomnia, and a
continence clinician will be conversant with lower urinary tract symptomatology. The TANGO

Short Form can<be modified for each cohort or left in its entirety for use in a broader clinical setting.

Multiple comerbidities of a severity relevant to the aetiology of frequent nocturia can be captured

by TANGO, facilitating comprehensive evaluation éorexisting causes traditionally beyond the

scope of lower urinary tract symptomatology. Clinicians then have the basis for a bundled treatment
approach to nocturia, by investigating and intervening for clinically relevant co-existing

dysfunction. Use of TANGO may uncover for example, the need for a sleep assessment, a diabetic
review, painsmanagement or intervention for depression, all of which directly or indirectly impact

the production‘and storage of urine overnight.

As an assessment tool for nocturia, TANGO sits alongside the evaluation of 24-hour urine
production and specifically the proportion of urine generated overnight. It has been observed that
the severity of nocturia correlates poorly with maximum bladder storage during the night but
moderately with nocturnal polyuria (10). Curdgmocturnal polyuria is classifieas> 33% of

global urine production occurring overnighf0mL urine production per hour of sleep or > 130%

of maximum voided volume by day. Whichever definition is used, accuraegoelipatient
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measurement and recording. The integration of TANGO findings and bladder diary data may
suggest multiple causal pathways for nocturnal urine overproduction that warrant exploration. Such
underlying causes have been sub-classified into global polyuria (e.g. diabetes or polydipsia) or
nocturnal polyuria (e.g. congestive cardiac failure, sleep disordered breathing, peripheral oedema)
(11). Of the causes of nocturia related to a decreased night time bladder capacity suggested by
Weiss, TANGO captures all bar calculi and prostatic enlargement (11). Clinical judgement
mandated the inclusion of kidney disease, peripheral oedema, unstable diabetes mellitus,
hypertension and postural hypotension in TANGO. These items did not necessarily show the
highest endorsement levels or strongest univariate regression with nocturia frequency but could all

lie on a directs€ausal pathway with nocturia.

Unfragmented sleep of 7-8 hours is required to maintain wellbeing (12). Nocturia and worry are the
most common _causes of sleep disturbance, being implicated in both sleep onset and maintenance
dysfunction (13). TANGO distils the discriminating items related to insomnia, sleep quality and
sleep disordered-breathing and interprets the most clinically relevant aspects of each of these
symptoms. Ouranalysis has shown that the following sleep variables are pertinent in patients with
nocturia:sleep/quality that an individual would describe as “very bad”, sleep latency of 30 minutes

or longer, anck five hours of total sleep at night.

The frequeneyof nocturia significantly increases with the severity of sleep disordered breathing
(14). Sleep apnoea involves recurrent upper airway obstruction that induces acute and chronic
haemodynamic effects. During the obstructive phase negative intrathoracic pressures increase
myocardial oxygen consumption and change ventricular load. Arterial blood pressure rises at the
end of the apnoea/episode with repetitive bradycardia, followed by tachycardia episodes during
subsequent sleep™Over time patients can develop systemic hypertension, inflammation and
atheroscleresis=The beneficial impact of positive pressemglation on respiratory patterns in

people with'sleep apnoea is well known, however treatment also decreases nocturnal urine volume
and urine electrolyte contents, ultimately improving nocturia frequency (15). TANGO captures the

indicators and comorbidities of sleep disordered breathing.

In order to facilitate'the identification of lower urinary tract symptoms (LUTS) of clinical relevance
to nocturia, and to ensure TANGO is useful outside the specialty of continence, five validated and
discriminating bladder items have been included. As would be expected the items retained identify
presentation of an overactive bladder and prostatic obstruction to voiding. In line with previous

reports (16), analysis of our data indicated the median time to first nocturia episode to be three
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hours and confirmed a highly significant relationship between this interval and frequency of
nocturia. TANGO includes the item “I need to get up to pass urine within 3 hours of going to sleep”

to flag a likely mismatch between urine production and bladder storage.

Mental health and aspects of wellbeing impact on sleep and may induce wakefulness or early
waking, known hallmarks of insomnia. Holistic management of nocturia must include an
understanding of issues that impact an individual’s ability to relax at night and maintain sleep. In

order to identify obvious anxiety or depression the TANGO Long Form included the entire Hospital
Anxiety and Depression Scale (HADS). Analysis summed the two domains separately and also
scrutinized individual items. Analysis showed that the HADS anxiety domain score was not related
to nocturia frequency. This is in agreement with a previous report of an unclear association between

anxiety and nocturia (17).

Depression has a more robust association with nocturia, findings mirrored in the TANGO Long
Form data wheresfour of the HADS depression sub-scale items were significantly associated with
high frequencysof:nocturia and also highly endorsed. The TANGO Short Form includes one of these
items, the degision based on corrected item correlation. Layout of the tool facilitates visual

screening for connected issues e.g. sleep latency.

Health statusydaytime sleepiness and falls history round out the wellbeing domain of TANGO.
Nocturnal voiding is known to cause fragmented sleep, fatigue and impaired daytime function (12).
These extreme effects are reflected in the fact that even moderate sleep deprivation is at least as
dangerous when,driving as alcohol intoxication (18). Dizzinessaigher risk of falls have a

clear association with nocturia and have been included in the TANGO tool to prompt clinicians to
search for causesrof postural hypotension, vestibular disorders, poor balance or impaired mobility.
Each of these variables increases the risk of mortality and is on the direct causal pathway of

nocturia, warranting identification and investigation.

Future work will extend the psychometric testing of TANGO. As the Long Form was not
administeredto a control group, community-dwelling participants along with individuals free of
nocturia will be in€luded in validation studies. Each of the TANGO items will be validated against
bladder diary measures, smart device data capture, medical records and a LUTS specific quality of
life measure. The responsiveness of TANGO to capture patient outcomes following intervention

will also be tested.
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Our earlier work has shown the greatest risks attached to frequent nocturia appear to be where
dysfunctions coexist. TANGO clearly highlights multiple and co-existing disorders in patients with
nocturia. The metric has been designed for completion by individuals who wake more than once
each night as this is the population that show the highest morbidity and are most at risk of adverse
events. TANGO was developed across a wide age group and is therefore generalizable to adults
from midlife onwards. Future work will establish any differences in the older cohort in residential
care and ascertain test re-test reliability. Furthermore, the development of an accompanying clinical
pathway for each flagged TANGO item may assist clinicians in bundling care interventions and

evaluating efficacy of therapy.

Conclusion

This study has addresthe gap between nocturia arising from multiple aetiologies and the
symptom being evaluated as a part of the overactive bladder. A novel patient-completed,
multidisciplinary.screening metric has been developed to allow capture of multiple and co-existing
variables that may beo-contributing to nocturia. By assisting clinicians to tailor intervention to

more than onercausal factor of nocturia simultaneously, the patient outcome for this symptom that

currently shows ‘only a modest reduction after monotherapy may be improved.
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Appendix 1: TANGO SF Screening Questionnaire

Place a tick next to each statement which is TRUE / CORRECT for you.

My ankles, feet or legs swell during the day.

I taWblets (e.g. Lasix).

I havisease.

| take tablets to control my blood pressure.

| often.getidizzy when standing up.

| have blood sugar OR diabetes.

My bl gar levels are difficult to keep stable.

CARDIIO / METABOLIC

U

| havegrs or less sleep per night.
| woul ribe my sleep quality as bad.

It takmmger than 30 minutes to fall asleep at night.

I h iculty staying asleep at night because of my bladder.

| of ience pain at night.

| have been told | snore loudly OR stop breathing at night.

SLEEP

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

| exp a sudden urge to urinate on most days.

o

I havaa blaider urgency accident once a week or more.

I ofterBto strain or push to start urinating.

| have an enlarged prostate gland. (MALES ONLY)

URINARY TRACT

In general, | would say that my health is not good.

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

| have had a fall in the last 3 months.

| don’t look forward to things with as much enjoyment as | used to.

WELLBEING
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Table 1: Demographic characteristics of participants in the study

Overall Continence Clinic Sleep Clinic Other Services*
(n, %) (n, %) (n, %) (n, %)
No. of patients 252 107 (42.5%) 100 (39.7%) 45 (17.9%)

Gender
Male 125 (49.6%) 38 (35.5%) 60 (60.0%) 27 (60.0%)
Female 126 (50.0%) 68 (63.6%) 40 (40.0%) 18 (40.0%)
No response 1 (0.4%) 1 (0.9%) 0 (0.0%) 0 (0.0%)
Mean Age (yrs) 64.8 +/-12.8 68.14 +/-12.7 59.17+/-10.7 69.2+/-13.2
Age Group
40 to 49yrs 42 (16.7%) 15 (14.0%) 22 (22.0%) 5(11.1%)
50 to 59 yrs 41 (16.3%) 12 (11.2%) 26 (26.0%) 3 (6.7%)
60 to 69 yrs 75 (29.8%) 28 (26.2%) 33 (33.0%) 14 (31.1%)
70 to 79 yrs 56 (22.2%) 28 (26.2%) 18 (18.0%) 10 (22.2%)
>80yrs 38 (15.1%) 24 (22.4%) 1 (1.0%) 13 (28.9%)

Education Level
Middle Sechoal oribelow
Senior High School
Trade/Vocational
University or above

No response

75 (29.8%)
59 (23.4%)
55 (21.8%)
58 (23.0%)

5 (2.0%)

29 (27.1%)
31 (29.0%)
24 (22.4%)
20 (18.7%)

3 (2.8%)

28 (28.0%)
18 (18.0%)
24 (24.0%)
28 (28.0%)

2 (2.0%)

18 (40.0%)
10 (22.2%)
7 (15.6%)
10 (22.2%)

0 (0.0%)

Living Status
Alone

No response

65 (25.8%)
91 (36.1%)

28 (26.2%)
34 (31.8%)

23 (23.0%)
25 (25.0%)

14 (31.1%)
32 (71.1%)

Working Status
Working
Retiredisnotsworking

No response

65 (25.8%)
114 (45.2%)

84 (33.3%)

22 (20.6%)
49 (45.8%)

36 (33.6%)

37 (37.0%)
43 (43.0%)

20 (20.0%)

6 (13.3%)
22 (48.9%)

28 (62.2%)

IRSAD*
Lowest 40%

No response

89
5 (2.0%)

39 (36.4%)

3 (2.8%)

39 (39%)
0 (0%)

11 (24.4%)

2 (4.4%)

* Other Services: Rehabilitation, Falls and Balance Clinic, Rehabilitation Ward, Aged Care Ward
# IRSAD = Index of Social Advantage and Disadvantage by Postal Area (ABS, 2011)
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Table 2: Physical characteristics of participants in the study

Overall Continence Clinic Sleep Clinic Other Services*
(n=252) (n=107) (n=100) (n=45)
n=243 n=103 n=98 n=42
Mean BMI
31.2+/-7.5 29.3+/-6.0 34.1+/-7.9 29.2+4/-7.7
Mean Waist to Hip Ratio
n=122 n=36 n=60 n=26
Male
1.0+/-0.07 0.98+/-0.07 1.02+/-0.07 0.96+/-0.06
n=120 n=67 n=37 n=16
Female
0.90+/-0.07 0.90+/-0.07 0.90+/-0.05 0.91+/-0.05
Mean Systolic Blood n=237 n=104 n=92 n=41
Pressure 132+/-18.4 135.4+/-20.8 129.7+/-16.5 133.3+/-14.8
Mean Diastolic'Blood n=237 n=104 n=92 n=41
Pressure 77.36+/-9.6 77.2+/-9.0 77.5+/-10.8 77.5+/-8.6
Evidence of Postural n=107 n=100 n=45
) 56 (22.2%)
Hypotension (n;.%) 19 (17.8%) 25 (25%) 12 (26.7%)
n=223 n=103 n=84 n=36
Timed Up and Go Test
, 10.0 10.3 10.1 9.1
(median, IQR)
(8.0 to 14.3) (8.0 to 15.0) (8.0to 13.5) (7.2109.1)

* Other ServicesiRehabilitation, Falls and Balance Clinic, Rehabilitation Ward, Aged Care Ward
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Table 3 Evaluation grid justifying items retained in the TANGO SF

Univariate linear
Clinically important Responses with clinically | Floor effect: proportion of non- Missing Inter-correlations between
Namesof Variable regression with ) ) . ) .
. value / score important score (%) problematic option endorsed (%) | datan (%) predictor variables
nocturia frequency
Demographic
A R2=0.020 1 (04)
e — — -— K —
J p=0.023
Physical'Measures
. R2=0.052 >13.5sec
Timed Up-and‘Go Test . . . 28.3 29 (11.5)
p=0.001 “increased risk of falling”
Wellbeing
R2=0.037 ) Spearman’s rho 0.392,
General Health Fair to poor health 454 227 1(0.4)
p=0.002 p<0.001 with Pain/Discomfort.
o R2=0.024 Moderate to severe pain / See General Health and
Pain /Biscomfort . 54.3 20.9 3(1.2) .
p=0.015 discomfort Sleep Pain.
Cardiovascular / Metabolic
See Hypertension, Kidne
R2=0.027 P y
Leg Swelling . Yes to leg swelling 49.8 50.2 3(1.2) Disease and Fluid
P= Medications.
. ' R?2=0.025 , ) Pearson’s r 0.139, p=0.035
Kidney Disease Yes to kidney disease 7.7 92.3 19 (7.5) . _
p=0.017 with Leg Swelling.
Urinary Tract
. R2=0.144 4.1
Time to Nocturia <3 hours 40 12 (4.8)
p=0.001 (>6 hours)
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R?=0.085 . Pearson’s r 0.485, p<0.001
Sudden Urgency Daily or more often 64.4 16.4 2(0.8) . .
p<0.001 with Urgency Incontinence
. R2=0.059 _
Strain (MEN.ONLY) Sometimes or often 325 52.0 2(0.8) -
p=0.007
R2=0.051
Urgency dncontinence e Daily or more often 40.9 37.3 3(1.2) See Sudden Urgency.
p<U.
Univariate linear
Clinically important Responses with clinically | Floor effect: proportion of non- Missing Inter-correlations between
Name of Variable regression with ) ) . ) .
. value / score important score (%) problematic option endorsed (%) | datan (%) predictor variables
nocturia frequency
Anxiety and-Depression
. R2=0.03 .
Enjoyment Only a little to hardly at all 19 36.7 4 (1.6) -
p=0.006
R2=0.020
Cheerful Not often to not at all 14.1 53.2 4 (1.6) -
p=0.028
Disinterest in R2=0.019
| don't take care 229 48.8 4 (1.6) --
appearance p=0.031
Spearman’s rho 0.608,
R2=0.036
Optimism - Less / hardly at all 23.3 47.6 4 (1.6) p<0.001 with HADS
P= Depression.
. R?=0.046 11 to 21
HADS Depression 1.4 6 (3.6) See Optimism.
p=0.001 “Abnormal’
Sleep
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R2=0.100 Spearman’s rho 0.544,
Staying Asleep Often to always 42.3 244 18 (7.1) . .
p<0.001 p<0.001 with Sleep Quality.
. R2=0.051 _ 5.8 Pearson’s r 0.214, p=0.001
Time to Sleep. >30mins 24.2 . 12 (4.8) . .
p<0.001 (<5 mins) with Sleep Quality.
R2=0.018 <6 hrs 2.4 Spearman’s rho -0.031,
Hours Bed 4 (1.6) . .
p=0.033 >10hrs 16.9 p=0.624 with Sleep Quality.
R2=0.035 <6hrs 35.1 5.7 Spearman’s rho -0.517,
Hours Sleep 7(2.8) . .
p=0.003 >8hrs 13.1 (<4 hours) p<0.001 with Sleep Quality.
) R2=0.041 Spearman’s rho 0.572,
Sleep Paif Weekly or more often 41.7 43.8 10 (4.0) ] o
p=0.001 p<0.001 with Pain/Discomfort.
See Staying Asleep, Time to
R2=0.071
Sleep Quality e Fairly bad to very bad 331 12.9 4 (1.6) Sleep, Hours Bed and Hours
<0.
P Sleep.
R2=0.075 >5 equals
Global PSQI _ 73.4 26.6 60 (23.8)
p<0.001 “Poor sleep quality”
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Mean age by nocturia frequency and service
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Figure 1: Frequency of nocturia in continence atekp patients
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Mean nocturia frequency by degree of bother
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Figure 2: Relationship betweemocturia frequency andedree obother
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*TANGO Long Form: 57 questions; 10 physical measures.

*Removal of demographic items designed for descriptive analyses
only.

*Removal of items with poor endorsement (>20% missing data).

I

*Removal of items with a high floor effect (>70% responses 'never' or
7 its equivalent).

@)

«Removal of items of low clinical relevance and/or those non-

significantly associated with nocturia severity.

' C

*Removal of redundant items showing high agreement with other
items (i.e an inter-relationship > 0.6)

1

*TANGO Short Form; 22 statements across 4 domains

(1

Figure 3"Decision tree for generating items to be retained in TANGO short form
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