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Abstract

Objectives To validate the UTI Symptom and Impairment Questionnaire (UTI-SIQ-8), a questionnaire
that consists of 4 items to assess the symptom severity for dysuria, urgency, frequency, and low
abdominal pain, and 4 items to assess the resulting impairment of activity by urinary tract infections

(uTI).
Design Prospective observation study.
Setting German primary care practices.

Participants An unselected population of women with UTI. Women could participate online via a
mobile health application for smartphones, smartwatches, and tablets or use a paper-and-pencil

version.

Main outcomes Psychometric properties of the UTI-SIQ-8 regarding reliability, validity, and

sensitivity to change by utilizing factor analysis, and multilevel and network analysis.

Results Data from 120 women with a total of 769 symptom reports across seven days of
measurement were analysed. The majority of the participating patients (87/120) used the mobile
application via smartphones. The reliability of the UTI-SIQ-8 was high, with Cronbach’s alpha of .89 at
intake; convergent and discriminant validity was satisfactory. Intraclass correlation demonstrated
high sensitivity to change, with 68 per cent of the total variance being due to time differences. These
daily changes in an individual’s symptoms moved parallel with daily changes in the EQ-5D-5L (b =
1.68, SE =0.12, p <.001) and the VAS (b = 0.03, SE = 0.003, p <.001), also highlighting convergent

validity with respect to daily changes in symptom severity.

Conclusions The UTI-SIQ-8 questionnaire demonstrated high reliability, satisfactory convergent and
discriminant validity, and high sensitivity to change in women with uncomplicated UTI. The
participants primarily used the mobile application to gain access to the questionnaire. These findings
may encourage primary care physicians to use the UTI-SIQ-8 in their daily practice and researchers to

apply it to studies involving patients with uncomplicated UTI.
Word count: 286

Keywords: Urinary Tract Infection, Psychometrics, Surveys and Questionnaires, Quality of Life,

Symptom Assessment, Primary Health Care
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Strengths and limitations of this study

» As we followed patients in their daily life on a day to day basis, our study is highly ecologically
valid which makes the UTI-SIQ-8 relevant for primary care physicians to use it in their daily

practice and researchers to apply it to studies involving patients with uncomplicated UTI.

» The diary-design of this study and the use of an online app allowed us to collect more than

750 data entries throughout the study highlighting the statistical power of our analyses.

P Using network analyses is novel in UTI research and may give direction to future research for

validating self-report questionnaires.

» The UTI-SIQ-8 questionnaire is deliberately kept short to ensure a feasible implementation in

daily use.

P> At present, we do not advise users to utilize the UTI-SIQ-8 for individual assessment because

norm values or reference values are not yet available.
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BACKGROUND

Urinary tract infections (UTIs) are common in primary care and encompass a considerable burden of
symptoms for affected patients (1, 2). UTI occurs in women more often than men and the typical
signs are urgency, frequency and dysuria, often accompanied by low abdominal or back pain, smelly
urine, haematuria and pyuria (3, 4). From the women’s perspective, particularly concerning symptom

severity, the impairment and the impact on daily activities are of high relevance (4, 5).

While the initial symptoms of a UTI are essential for a diagnosis, the course of symptoms, especially
in the first few days, is essential to evaluate the clinical effectiveness of treatment. Accordingly,
randomised controlled trials (RCTs) in this discipline use questionnaires to inform about the severity

of the symptoms at onset and along the course of a UTI (6—-10).

There are a couple of symptom questionnaires in use (11-15), most of them in English, but some
were translated and validated in other languages, such as Norwegian (6), Chinese (16) or German (7,
17). Most questionnaires were developed for and validated in RCTs. However, transferability in usual
care may be limited due to a selection process in RCTs. Some of the symptom questionnaires focused
on the severity of UTI symptoms only (6, 8, 18), while others considered the impact of UTI on
everyday activities (12). Also, some validation studies were concerned with both aspects (11, 19), but
only a handful assessed a questionnaire’s sensitivity to change apart from a proper diagnosis (17, 20).
With a proper assessment of symptoms, as well as responsiveness or sensitivity to change, the
Urinary Tract Infection Symptom Assessment (UTISA) (11) and the Current Acute Cystitis Symptom
Score Questionnaire (ACSS) (19) appeared to be well-suited for primary care patients. The authors of
both expected the participating women to fill in a rather large questionnaire, comprising 14 or 18-
items divided by short intervals. In clinical settings, however, there is a clear need to lower the
burden upon patients, especially to follow-up the course of the condition daily. Moreover,
questionnaires suitable for modern surveillance technologies increase their applicability (21). A short

questionnaire was previously used in two RCTs, ICUTI and REGATTA, to assess symptom severity and
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activity impairment in women with uncomplicated UTI (5, 22); however, it was not validated in the

targeted population.

Hence, the present study aimed to validate this short self-report questionnaire to measure symptom
severity and activity impairment by urinary tract infections and its course—called the UTI Symptom
and Impairment Questionnaire, UTI-SIQ-8—in an unselected population of women with UTI in
German primary care. An additional objective was to prove the applicability of a mobile application

among participating women.
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METHODS

The study was performed from November 2016 to May 2018. Ethics approval was obtained from the

ethics committee of Gottingen Medical School (17/4/16).

Participants

We invited 298 primary care physicians (i.e., general practitioners and community gynaecologists) in
Germany to achieve a sample of approximately 20 practices. All participating physicians provided
written informed consent. Women, 18 years and older, with a suspected uncomplicated UTI (with
dysuria, urgency, frequency and low abdominal pain), were invited to participate. Women with signs
of a complicated infection were excluded. Participants, who gave informed consent received an
electronic code that allowed them to access a daily electronic questionnaire for the following 7 days.

For more details, refer to (23).

Data collection

All participating women completed a baseline data sheet in the practice with demographic and

medical history details.

Each woman was asked to complete the UTI-SIQ-8 questionnaire at inclusion and for 7 days
consecutively. Besides, women completed the King’s Health Questionnaire (KHQ_G) for assessing the
quality of life in women with urinary incontinence, the EQ-5D, to measure the health-related quality
of life and a visual analogue scale (VAS) for rating pain. The questionnaires in the study were used for
self-assessment either at inclusion only (KHQ_G) or also for the following 7 days (UTI-SIQ-8, VAS pain

scale, EQ-5D).

Women could enter their data online via a mobile health application for smartphones, smartwatches,
and tablets, including a gentle daily reminder to fill in the questionnaires. Online data collection was
realised by a specifically programmed, responsive, dynamic web form. Data transmission was always
ensured to be encrypted via SSL/HTTPS. All personal data stored in the relational MySQL database

was encoded via symmetric salted cryptography algorithms. All survey data was stored in separate
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data tables and allocated using only an anonymized participant-id. Moreover, regarding data export,
the participant-id was additionally scrambled, rendering the matching of survey data to personal
information practically impossible (see Appendix 1). It was also possible to use a paper-and-pecil

version.

Questionnaires

The UTI-SIQ-8 Questionnaire. The questionnaire consists of 4 items to assess the symptom severity
for dysuria, urgency, frequency and low abdominal pain. These items were scored from 1 (no
symptoms at all) to 5 (very strong symptoms) and 4 items to assess the impairment of activity by
these symptoms scored from 1 (no impairment at all) to 5 (very strong impairment). The items for
the symptom severity scale were developed following the scores used in previous RCTs on UTI
treatment (18, 24) and the items for activity impairment scale were translated from the Activity
Impairment Assessment score (11, 12). The original questionnaire and an English translation can be

seen in Appendix 2.

King’s Health Questionnaire, German version (KHQ_G). The KHQ is a self-administered
guestionnaire designed to assess the impact of urinary incontinence on quality of life. The measure
was originally designed for use in women and contains 32 questions, which are scored in 10 domains.
Weighted summary scores in each domain range from 0 to 100, with higher scores indicating greater
impairment. The KHQ has been validated for use in assessing women with urinary problems, such as

an overactive bladder (22, 25). A German version (KHQ_G) has also been validated (15).

EQ-5D-5L. We used a validated German version of the EQ-5D-5L (hereafter abbreviated as EQ-5D),
which evaluates the generic quality of life and comprises five dimensions (= 5D), each describing a
different aspect of a patient’s health status : mobility, self-care, usual activities, pain/discomfort and

anxiety/depression, with a 5-level (= 5 L) answer format (26).

Visual analogue scale for pain. We used a simple numeric-geometric scale (VAS) to assess pain. It

was developed and validated for use in clinical practice (27).
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Statistical analysis

The UTI-SIQ-8 was evaluated in 7 steps:

Item analysis. Mean scores, standard deviations (SDs), and ranges were analysed to evaluate item-

and scale score distributions, especially to check for floor and ceiling effects.

Reliability. We determined Cronbach’s alpha as a measure of internal consistency based on the

intercorrelations among the test items.

Convergent validity. Convergent validity was assessed in terms of the strength of the associations

between the UTI-SIQ-8 scores and the EQ-5D pain and activity scores and the VAS.

Discriminant validity. Discriminant validity was investigated by comparing UTI-SIQ-8 items and those
EQ-5D and KHQ items that should measure distinct dimensions. For example, we expected that the

KHQ incontinence item was only moderately correlated with the UTI-SIQ-8 total score.

Factorial validity. To explore the factorial structure and to check potential cross-loadings of the
items, we ran a principal component analysis using Promax rotation, as we expected the influence of
correlated factors. We used the scree-plot, the Kaiser criterion, and parallel analysis (28) as criteria to
decide how many factors to extract. However, because the scree-plot criterion is somewhat
subjective, and using the Kaiser criterion can render us susceptible to overestimating the number of
factors, we used O’Connor’ syntax (29) and ran a parallel analysis (28) to determine objective and

reliable indices for factor extraction.

Sensitivity to change. To investigate sensitivity to change, we analysed whether changes across days
in the UTI-SIQ-8 scores were associated with changes in quality of life (EQ-5D) and pain (VAS). To
account for the hierarchical data structure, we used multilevel random coefficient modelling (30)
with the R-package Ime4 (31). Days (level 1) were nested within individuals (level 2). Two separate
models were run to examine the co-variability between the quality of life (pain) and symptom
severity measured via UTI-SIQ-8. To improve the interpretability of the model results, the predictor

variables were group-mean centred before running the models. We also determined the intraclass
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correlation (ICC) as an indicator of the sensitivity to change of the UTI-SIQ-8. This process was
mandated to determine the degree of changes expected in the UTI-SIQ-8 scores, which could be

attributed to differences across days versus differences among people.

Network analysis. To determine the relative position of UTI-SIQ-8 among other theoretically relevant
constructs of symptom severity and to further establish convergent and discriminant validity, we
examined distinctive associations between the total score of the UTI-SIQ-8 and the measures of
quality of life regarding autonomy and pain (both EQ-5D), pain (VAS), and impairment due to
incontinence and impairment of personal relationships (both KHQ-G) by using network analysis. The
novel approach of network analysis facilitates visualization, description, and significance testing of
relations between variables while controlling for the influence of other variables. In network analysis,
variables are called nodes and relations between variables are called edges. In the present analyses,
we entered the UTI-SIQ-8 scale score, quality of life regarding autonomy and pain, pain (VAS), and
impairment due to incontinence and impairment of personal relationships as the observed nodes of
the network. Edges may be described as partial correlations controlling for all other relationships in
the network (r,). Network analyses were conducted using the R packages qgraph (32) and bootnet
(31). The analyses followed suggestions from Epskamp and colleagues (33). To address potential
difficulties of interpretation, we followed the conservative way of regularization and interpretation.

Sample size calculation

One aim of the REGATTA trial (22) was to validate a new symptom questionnaire that we planned to
use for this trial, especially with regards to its sensitivity to change. We first calculated a sample size
of more than 200 patients to have enough statistical power for latent variable models to detect
change. Since it proved difficult to reach such a sample size in busy primary care practices, we made
use of multilevel models on basis of a high number of data entries and manifest variables that

ensured the statistical power of our analysis to detect change.
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Patient and public involvement

Patients and public were not involved in the planning and design of this study. All participants who
were included in the study gave written informed consent after a thorough explanation of the

procedures involved.
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RESULTS

Patient characteristics

A total of 18 practices took part in the study, and 131 women were included. We excluded 11
patients due to screening failure or technical reasons, such as missing or erroneous data, resulting in
a valid sample of 120 women with a total of 769 symptom reports across 7 days of measurement.
The mean age was 43.3 + 16.6 years, the urine dipstick was positive for leucocytes in 92%,
erythrocytes in 87%, and nitrites in 23% and the urine culture was positive in 82% (96/118).
Escherichia coli was found in 78% (74/96) of the positive urine cultures. Detailed information on the

patient characteristics is reported in (23).

The majority of the participating patients (87/120) used the mobile application via smartphone.

Item analysis

Table 1 shows the mean scores and SDs, as well as further statistical characteristics of the 8 items of
the UTI-SIQ-8 for the first 2 days, as reported by the women. They made use of the full scale (1 to 5)
for all items on both days (Table 1), resulting in high SDs (1.0 to 1.79). The coefficients for skewness
ranged from .048 to .466 on day 0O, indicating a low level of skewness, and were somewhat higher on
day 1. The mean scores strongly decreased from day 0 to day 1, indicating a sharp decline in
symptom severity and activity impairment. The distribution of the items on the following days was

more positively skewed as most patients substantially recovered within a few days.

Insert Table 1 here

Reliability

Cronbach's alpha for the 8 items was high on day 0 (.86) and even higher on day 1 (.91), confirming
the internal consistency of the UTI-SIQ-8. Notably, 6 items contributed equally to the reliability of the

scale and only 2 (abdominal) pain items did not correlate as high as the other items with the total

score (Table 2).
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Insert Table 2 here

Validity

Factorial validity. Preliminary results revealed one or three factors based on the conventional scree-
plot criterion and three factors based on the Kaiser criterion. A parallel analysis, which provides more
objective and reliable indices for factor extraction, highlighted two factors (Table 3). The two-factor
solution explained 74% of total item variance and confirmed the special role of the two pain items as
already detected by the corrected item-total correlations for the reliability analysis. While 6 of the
items, referring to urgency, dysuria, and frequency, loaded high on one factor, both pain items
loaded on a second factor. However, since Cronbach’s alpha was satisfactory for all 8 items and all
factors should consist of more than 2 items, we decided to use a one-factor solution as suggested by

the scree-plot criterion for the following analyses.

Insert Table 3 here

Convergent validity. The UTI-SIQ-8 was significantly and positively correlated with the pain and
activity subscales of the EQ-5D and the VAS (Table 4), confirming convergent validity.

Insert Table 4 here

Discriminant validity. The correlations between the UTI-SIQ-8 and impairment due to incontinence
as well as the activity subscale of the EQ-5D were smaller than the convergent validity correlations,

exemplifying discriminant validity (Table 4).

Sensitivity to change

The intraclass correlation (ICC = .32) indicates that 32 per cent of the total variance in the UTI-SIQ-8
scores were due to differences between the women and 68 per cent due to time differences.
Differences between the item scores can be explained from daily changes in a person’s symptoms,
which highlights the sensitivity to change of the UTI-SIQ-8. Importantly, these daily changes in an

individual’s symptoms moved parallel with daily changes in the EQ-5D (b = 1.68, SE = 0.12, p <.001)
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and the VAS (b = 0.03, SE = 0.003, p < .001), thus highlighting convergent validity with respect to daily

changes in symptom severity.

Network analysis

Figure 1 visualizes the estimated network of the UTI-SIQ-8. The UTI-SIQ-8 takes a central position
between the VAS and some of the selected subscales of the EQ-5D and KHQ-G. Symptom severity, as
assessed with the UTI-SIQ-8, exhibited a unique connection with pain as assessed with the VAS (r,=
.34) and, to a smaller extent, with impairment in personal relationships (KHQ-G; r,= .25) and usual
activities and pain/discomfort (EQ-5D; r, = .20). Symptom severity (UTI-SIQ-8) was only slightly
related to impairment due to incontinence (KHQ-G, r,=.14) and negatively related to mobility, self-

care, and anxiety/depression (EQ-5D; r, = -.19).

Insert Figure 1 here
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DISCUSSION

The UTI-SIQ-8 proved to be a reliable and valid questionnaire to measure symptom severity and
activity impairment and the symptom course in women with UTI in German primary care. Women
made use of the full scale of the 8 items to assess the severity of their symptoms and the resulting
impairment. Reliability was high, with a Cronbach’s alpha of around 0.9; convergent and divergent
validity were also satisfactory. The daily changes in a woman’s assessment of her symptoms moved
parallel to the EQ-5D scores and the VAS for pain, underlining the convergent validity of the
guestionnaire for sensitivity to change. Network analysis showed a central position of the UTI-SIQ-8
between other measures of pain and the quality of life questionnaires (KHQ_G and EQ-5D). The

mobile application was the women’s preferred form to complete the questionnaire.

Strengths and limitations

The validation study was conducted separately from the REGATTA trial (5, 22) to mitigate the risk of a
selection bias, which is more likely in an RCT. We used different validation methods to demonstrate
all relevant forms of validity and to inform future users about applicability. Participating women had
to complete a myriad of questionnaires but the UTI-SIQ-8 questionnaire is deliberately kept short to

ensure a feasible implementation in daily use.

Our study was highly ecologically valid, as we followed patients in their daily life on a day to day
basis. Because of the diary-design of this study and the use of an online app, we were able to collect
more than 750 data entries throughout the study highlighting the statistical power of our analyses.
Using network analyses (32) is novel in UTI research and may give direction to future research. For
example, our research provided evidence that symptom severity, as assessed with the UTI-SIQ-8,
takes a central position between the VAS and some of the selected subscales of the EQ-5D and KHQ-

G supporting construct validity of our instrument.

Although the design of the study required only a small sample size of participating patients, the data

suggest that the study population was comparable to other UTI studies in Germany. For example, a
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positive urine culture (approx. 75%), prevalent among women with E. coli infections, and the
susceptibility data were analogous with the results of other observational studies in Germany and

RCTs (5-7, 25, 34, 35).

At present, we do not advise users to utilize the UTI-SIQ-8 for individual assessment because norm
values or reference values are not yet available. Still, the questionnaire revealed satisfactory to good

psychometric properties and it can thus be strongly recommended to use the UTI-SIQ-8 in research.

Comparison with existing literature

Similar to the UTISA questionnaire (11), the UTI-SIQ-8 allowed women to rate the different UTI-
related symptoms according to their severity and activity impairment. Both studies found that the
severity and activity impairment items loaded on the same factor. In other words, if a woman
perceived a UTI-symptom as severe, it also strongly affected her everyday life and vice versa.
However, the authors of the UTISA decided after analysis to determine ‘urination regularity’ and
‘problems with urination’ as two different factors, as they did for pain symptoms. Our analysis
inspired us to merge these items and we feel that the one-factor solution is logical, straightforward,

and allows a rapid and simple assessment of UTI symptoms and change across days.

Another self-reporting questionnaire, the Acute Cystitis Symptom Score (ACSS) (19), translated in
many languages, also proved to be highly reliable and sensitive to change. While the 18-items
guestionnaire aims to assess the symptom severity and quality of life, in the first and the follow-up
consultation, the UTI-SIQ-8 aims to assess the symptom severity and the direct impact of the
symptoms on everyday life on a day by day basis. This feature allows sensible monitoring of the
symptom course as shown by several studies (6—8). Furthermore, these studies used a symptom
diary, which was developed for RCTs to assess the UTI symptom at inclusion and to follow-up the
symptom course and duration. The diary was validated for acute lower respiratory tract infections

and showed good reliability and sensitivity to change but not for UTI. While it was unclear whether
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the results of the validation study are transferable to UTI patients, our analysis confirms the validity

of this diary-based symptom assessment.

The items for low abdominal pain did not correlate as high as the other items with the total score of
the UTI-SIQ-8. Low abdominal pain does not seem closely linked with the remaining symptoms,
namely urgency, frequency and dysuria, in women with acute UTI. This finding is remarkable since
low abdominal pain is part of several scores and diaries (5, 8, 11, 19), but we do not know of any
studies that made the special role of low abdominal pain a subject of discussion. From the clinical
perspective, low abdominal pain is not specific for UTl and can be a symptom for other conditions,
like dysmenorrhea or gastroenteritis. It was less frequently present in women with UTI than the
other symptoms and there are also other non-specific symptoms associated, such as low back pain or
inguinal pain (4), poor concentration or tiredness. However, since low back pain may be relevant at

least for a subgroup of women, we decided to maintain this item as one aspect of the UTI-SIQ-8.

Implications for practice and further research

The UTI-SIQ-8 could be used for the baseline assessment of symptom severity in women with uncomplicated
UTI and to follow-up the course of the symptoms and their duration on a day by day basis. Therefore, the

guestionnaire could be used in RCTs to monitor treatment success and make changes in the
treatment, if needed. A mobile health application could help to detect patients with worsening

symptoms of complications, as demonstrated for other conditions (36).

Conclusions

The present findings support the UTI-SIQ-8 questionnaire as an economic, reliable, and valid instrument
for the assessment of symptom severity and symptom change in women with uncomplicated UTI.
These findings may encourage primary care physicians to use it in their daily practice and researchers

to apply it to studies involving patients with uncomplicated UTI.
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Table 1. Distribution of responses to each UTI-SIQ-8 item
Day; m (SD)
Item * Mean SD Min max skewness
Day 0
Urgency 3.37 1.07 1 5 -45
Dysuria 2.75 1.34 1 5 .05
Frequency 3.35 1.09 1 5 -47
Low abdominal pain 2.54 1.16 1 5 .22
Impairment due to urgency 291 1.14 1 5 -.20
Impairment due to dysuria 2.61 1.30 1 5 .05
Impairment due to frequency 2.96 1.20 1 5 -.19
Impairment due to pain 2.40 1.15 1 5 .19
Day 1
Urgency 2.50 1.00 1 5 49
Dysuria 2.16 1.06 1 5 .87
Frequency 2.46 1.01 1 5 .26
Low abdominal pain 2.04 1.01 1 5 .55
Impairment due to urgency 2.21 1.06 1 5 .62
Impairment due to dysuria 1.99 1.04 1 5 .89
Impairment due to frequency 2.18 1.01 1 5 .55
Impairment due to pain 191 1.00 1 5 .84

*Response rate ranged between n =118 to 119 on day 0 and was n =112 on day 1
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Table 2. Reliability of the UTI-SIQ

Corrected item
ltems Alpha total correlation

oNOYTULT D WN =

10 Day 0

‘I’I -86

12 Urgency 71
14 Dysuria 63
16 Frequency 57
18 Low abdominal pain 44
20 Impairment due to urgency .76
2 Impairment due to dysuria 67
24 Impairment due to frequency .70

Impairment due to pain -39

29 Day 1 91
Urgency g7

Dysuria .67
Frequency 74
Low abdominal pain .58
Impairment due to urgency .83
Impairment due to dysuria 74
Impairment due to frequency .83

45 Impairment due to pain .58

48 *Response rate ranged between n =118 to 119 on day 0 and wasn =112 on day 1
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Table 3. Factorial validity of the UTI-SIQ-8

Item loadings

Items Factor 1 Factor 2

Day 0*
Urgency 0.87 -0.03
Dysuria 0.66 0.17
Frequency 0.88 -0.25
Low abdominal pain -0.03 0.96
Impairment due to urgency 0.86 0.05
Impairment due to dysuria 0.67 0.22
Impairment due to frequency 0.88 -0.06
Impairment due to pain -0.07 0.97

Day 1**
Urgency 0.91 -0.06
Dysuria 0.76 0.00
Frequency 0.87 -0.04
Low abdominal pain 0.01 0.97
Impairment due to urgency 0.88 0.04
Impairment due to dysuria 0.84 -0.02
Impairment due to frequency 0.86 0.09

0.01 0.97

Impairment due to pain

* Variance explained: 74%
** Variance explained: 79%
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Table 4. Convergent and divergent validity of the UTI-SIQ-8

Other instruments Pearson’s r (p)

Convergent validity

Pain and usual activities (EQ-5D) .51 (<0.001)

VAS pain .54 (< 0.001)

Divergent validity

Incontinence (KHQ_G) .28 (0.002)

Mobility, self-care,
anxiety/depression (EQ-5D) .23 (0.12)
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* Green lines indicate a positive connection; red lines indicate a negative connection. The saturation of the lines indicates
the strength of a connection.

Sf = UTI Symptom and Impairment Questionnaire (UTI-SIQ-8)

VAS = Visual Analog Scale for rating pain

eg5c = EQ-5D; pooled items usual activities, pain/discomfort

eg5d = EQ-5D; pooled items reduced mobility, self-care, and anxiety/depression
khqi = King’s Health Questionnaire; scale “incontinence”

khgp = King’s Health Questionnaire; scale “personal relations”

Figure 1. Network analysis
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Appendix 1
Examples of the electronic version of the UTI-SIQ-8 (via tablet or smartphone)

oNOYTULT D WN =

Start screen
12 Participants have to sign up with an individual registration code.

UNIVERSITATSMEDIZIN UMG
GOTTINGEN »

Y

Institut fur Alligemeinmedizin

20 Der iche Verlauf des
2 1 Eine in Praxen fiir und fiir und ts)
Herzlichen Willkommen und vielen Dank fiir Ihre Bereitschaft, bei dieser Studie mitzuwirken.
22 Bitte geben Sie die ein, die Sie mit den von Ihrem Arzt erhalten haben
23 Teilnehmerkennung Anmelden

25 i Kontakt

31 Registry

Users can provide personal information on a voluntary basis for a telephone conversation and
34 a daily reminder.

UNIVERSITATSMEDIZIN UMG
GOTTINGEN =

Die Angabe von Threm Namen ist freiwillig. Er wird lediglich zur Personalisierung von E-Mails und SMS verwendet
44 und um Sie bei einem Telefongespriich persénlich ansprechen zu kdnnen.

45 Vorname

Nachname

iwillig. Das Studiendesign sieht vor, dass wahrend der Zelt, in der Eintriige im
h eine Erinnerung iiber E-Mall und/oder SMS erfolgt. Wenn Sie eine
en Sie hier eine E-Mail-Adresse angeben.

Die Angabe einer E-Mail-Ad
47 Tagebuch gemacht werc
Erinnerung iber E-Mall

48 E-Mail-Adresse

Die Angabe ens einer Telefonn ist ig. Wir werden Sie vier Wochen nach Beginn des
Jung telefonisch kontaktieren. Wenn Sie die Erinnerungen zu den
1, ist die Angabe einer Mobilr mmer notwendig.

E-Mail SMS E-Mail & SMS

54 Im System registrieren

5 7 Zuriick zur Anmeldeseite
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Welcome

Participants are welcomed and informed about the time schedule of the study. Data protection
is emphasized.

UNIVERSITATSMEDIZIN % UMG
= GOTTINGEN =

e,
RERLIY

Der naturliche Verlauf des unkomplizierten Harnwegsinfektes

Eine in Praxen fir und fiir und

Herzlich Willkommen Erika Musterfrau

wir freuen uns, dass Sie bereit sind, am Projekt des Instituts fur der U Gottingen
Im Rahmen der Studie werden wir Sie Uber 8 Tage taglich an die Eintragungen in diesem _elektronischen Tagebuch® ennnern.
Heute, am ersten Tag, sind die Zur inmalig etwas i

In 4 Wochen werden wir Sie noch einmal telefonisch kontaktieren, um Sie zu fragen, ob Sie sich vollstandig erholt haben oder zwischenzeitich wegen
oder einen Arzt aufsuchen mussten

Alle Daten werden i in der it keit zu Ihrer Person erfolgen kann.

Weiter zum Tagebuch

Initial assessment

Participants are asked for an initial assessment regarding symptom duration, urine quality,
fever, etc.

UNIVERSITATSMEDIZIN UMG
GOTTINGEN =

Tag 0

Ja Nein

kiar triib rétlich weiB nicht
Ja Nein weiB nicht

Ja Nel

Ja Nein

meinen | 3a Nein weiB nicht

weiter

Abmelden
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EQ-5D-5L (excerpt)
Participants evaluate their current state of health (only for the validation study)

oNOYTULT D WN =

Ich habe starke Schmerzen oder Be:

Schmerzen / Kérperliche Beschwerden
10 Ich habe keine Schmerzen oder Beschwerden O
1 1 Ich habe leichte Schmerzen oder B X
12 Ich habe maBige Schmerzen oder By O
O
O

Ich habe extreme Schmerzen oder Bes:

Angst / Niedergeschlagenheit
15 Ich bin nicht dngstlich oder deprimiert
16 Ich bin ein wenig dngstlich oder deprimiert

Ich bin méBig &ngstlich oder deprimiert

Oo0Oo0Os

1 7 Ich bin sehr &ngstlich &ngstlich oder deprimiert

18 Ich bin extrem &ngstlich oder deprimiert

1 9 Wir wollen heraus finden, wie Sie Thren Gesundheitszustand HEUTE einschatzen.
on 0 bis 100 versehes

20 Gesundheit, die Sie sich vorstellen kénnen.

sich vorste nnen
la ein, der Ihre Gesundheit HEUTE am besten beschreibt.

Thre Gesundheit heute 71

2 5 weiter

27 Abmelden

31 Visual analog scale
33 Participants assess pain intensity on a scale of 0 to 10 (only for the validation study)

UNIVERSITATSMEDIZIN * UMG
GOTTINGEN =

38 s

39 institut fir Aligemeinmedizin_
40 Tag 0
41 | Aligemeine Angaben | Ersterhebung. | Beschwerden | Medikemente | Gesundheit | Schmerzen | Lebensqualitit _
42 Erfassung Ihrer Schmerzen anhand einer Schmerzskala
43 chmer ist hochgradig individuell. Um Ihre Schmerzen erfassen zu kénnen, nutzen wir eine stufenlose
Schmerzskala, die von 0 (= keine Schmerzen) bis 10 (= stérkste vorstellbare Schmerzen) reicht.
44 Bitte stellen Sie den Punkt auf der Skala ein, der Ihre gefiihiten Schmerzen HEUTE am besten beschreibt. Sie kénnen
45 auch auf die Grafik klicken, um den Schieberegler zu bewegen.
46 keine —
Schmerzen

IS |

[ "
48 0 1 2 3 4 5 6 7 8 8 10

weiter

Abmelden

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

UTI-SIQ-8
Participants evaluate severity of symptoms and impairment

UNIVERSITATSMEDIZIN UMG
GOTTINGEN =

Institut fiir Allgemeinmedizin

[ toenane e | crauns | searden | shama | Gommv | somaren | sbrcnn |

Wie stark ausgeprigt sind Ihre

Beschwerden heute? . 1 2 3 ~
Harndrang garnicht | | einwenig | | maBig | | stark | sehrstark
Brennen/Schmerzen beim Wasserlassen  garmicht | | einwenig |  maBig | stark | sehrstark
Haufiges Wasserlassen garnicht | einwenig || maBig | | stark | sehrstark
Schmerzen im Unterbauch garnicht | ein wenig | | mabig stark sehr stark
Wie stark fiihlen Sie si,:h h"eutg durch 0 1 2 3 a

Ihre Beschwerden beeintrichtigt?

Durch Harndrang garnicht | einwenig | | maBig | stark | sehrstark
Dl Drenoen/sdhmerzenbeim garnicht | einwenig | maBig | stark | sehrstark
Durch héufiges Wasserlassen gar nicht &in wenig mabig stark  sehrstark
Durch Schmerzen im Unterbauch gar nicht ein wenig | | mabig stark sehr stark
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48

50
51
52
53
54
55
56
57
58
59
60

Appendix 2

The UTI-SIQ-8 (in German and English translation)

Pat. Code

Patientenfragebogen (lang)

Bei den folgenden 8 Fragen geht es darum, wie stark Ihre Beschwerden h e ute sind bzw. wie stark

Sie sich heute durch Ihre Beschwerden beeintrachtigt fiihlen.
Bitte kreuzen Sie pro Zeile e in Kastchen an
Wie stark sind lhre Beschwerden heute? gar nicht ein wenig maRig stark sehr stark
0 1 2 3 4
1. Harndrang a a a a a
2. Schmerzen beim Wasserlassen a a O a a
3. Haufiges Wasserlassen a a O a a
4. Schmerzen im Unterbauch a a O a a
Wie stark fiihlen Sie sich heute durch lhre ar nicht cin weni AR stark sehr stark
Beschwerden beeintrachtigt? & & &
0 1 2 3 4
5. Beeintrachtigung durch den Harndrang a a O a a
6. Beeintrachtigung durch Schmerzen 0 0 0 0 0O
beim Wasserlassen
7. Beeintrachtigung durch haufiges D D D D D
Wasserlassen
8. Beeintrachtigung durch Schmerzen im D D D D D

Unterbauch
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Patient questionnaire (long)

Page 32 of 31

Please indicate whether you have had the following symptoms/problems today and how severe they
were today.
Please check only one box per line.
How severe are your symptoms today? not at all Mild moderate strong very strong
0 1 2 3 4
1. Urgency of urination a a O a a
2. Pain or burning when passing urine a a O a a
3. Frequency of urination a a O a a
4. Pain in the lower abdomen a a a a a
How much impairing are the symptoms for you not at all Little moderate severe very severe
today?
0 1 2 3 4
5. Impaired activities due to urgency a a O a a
6. Impaired activities due to pain while passing O O 0O O O
urine
7. Impaired activities due to frequency of
urination D D D D D
8. Impaired activities due to pain in the lower 0O 0O O 0O 0O

abdomen
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Abstract

Objectives To validate the UTI Symptom and Impairment Questionnaire (UTI-SIQ-8), a questionnaire
that consists of 4 items to assess the symptom severity for dysuria, urgency, frequency, and low
abdominal pain, and 4 items to assess the resulting impairment of activity by urinary tract infections

(uTI).
Design Prospective observation study.
Setting German primary care practices.

Participants An unselected population of women with UTI. Women could participate online via a

Web application for smartphones, smartwatches, and tablets or use a paper-and-pencil version.

Main outcomes Psychometric properties of the UTI-SIQ-8 regarding reliability, validity, and

sensitivity to change by utilizing factor analysis, and multilevel and network analysis.

Results Data from 120 women with a total of 769 symptom reports across seven days of
measurement were analysed. The majority of the participating patients (87/120) used the Web
application via smartphones or other devices. The reliability of the UTI-SIQ-8 was high, with
Cronbach’s alpha of .89 at intake; convergent and discriminant validity was satisfactory. Intraclass
correlation demonstrated high sensitivity to change, with 68 per cent of the total variance being due
to time differences. These daily changes in an individual’s symptoms moved parallel with daily
changes in the EQ-5D-5L (b = 1.68, SE = 0.12, p < .001) and the VAS (b = 0.03, SE = 0.003, p <.001),
also highlighting convergent validity with respect to daily changes in symptom severity.

Conclusions The present findings support the UTI-SIQ-8 questionnaire as an economic, reliable, and
valid instrument for the assessment of symptom severity and symptom change in women with
uncomplicated UTI. The Web application helped patients to report symptoms on a daily basis. These
findings may encourage primary care physicians to use the UTI-SIQ-8 in their daily practice and

researchers to apply it to studies involving patients with uncomplicated UTI.
Word count: 294

Keywords: Urinary Tract Infection, Psychometrics, Surveys and Questionnaires, Quality of Life,

Symptom Assessment, Primary Health Care
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Strengths and limitations of this study

» As we followed patients in their daily life on a day to day basis, our study is highly ecologically
valid which makes the UTI-SIQ-8 relevant for primary care physicians to use it in their daily

practice and researchers to apply it to studies involving patients with uncomplicated UTI.

» The diary-design of this study and the use of a Web app allowed us to collect more than 750

data entries throughout the study highlighting the statistical power of our analyses.

P Using network analyses is novel in UTI research and may give direction to future research for

validating self-report questionnaires.

» The UTI-SIQ-8 questionnaire is deliberately kept short to ensure a feasible implementation in

daily use.

P> At present, we do not advise users to utilize the UTI-SIQ-8 for individual assessment because

norm values or reference values are not yet available.
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BACKGROUND

Urinary tract infections (UTIs) are common in primary care and encompass a considerable burden of
symptoms for affected patients (1, 2). UTI occurs in women more often than men and the typical
signs are urgency, frequency and dysuria, often accompanied by low abdominal or back pain, smelly
urine, haematuria and pyuria (3, 4). From the women’s perspective, particularly concerning symptom

severity, the impairment and the impact on daily activities are of high relevance (4, 5).

While the initial symptoms of a UTI are essential for a diagnosis, the course of symptoms, especially
in the first few days, is essential to evaluate the clinical effectiveness of treatment. Accordingly,
randomised controlled trials (RCTs) in this discipline use questionnaires to inform about the severity
of the symptoms at onset and along the course of a UTI (6—-10). For example, Ferry et al. (11) used
frequency, urgency, dysuria and supra-pubic pain as the most important patient-reported outcomes

to assess success in their therapy study.

There are a couple of symptom questionnaires or diaries for UTl in use (12—17), most of them in
English, but some were translated and validated in other languages, such as Norwegian (6), Chinese
(18) or German (7, 19). Most questionnaires were developed for and validated in RCTs. However,
transferability in usual care may be limited due to a selection process in RCTs. Some of the symptom
guestionnaires focused on the severity of UTI symptoms only (6, 8, 11), while others considered the
impact of UTI on everyday activities (13). Some validation studies were concerned with both aspects
(12, 20), and a Danish validation study of a condition-specific diary suggested to distinguish between
severity, bothersomeness and impact on daily activities (17). But only a handful assessed a
guestionnaire’s sensitivity to change apart from a proper diagnosis (19, 21). With a proper
assessment of symptoms, as well as responsiveness or sensitivity to change, the Urinary Tract
Infection Symptom Assessment (UTISA) (12) and the Current Acute Cystitis Symptom Score
Questionnaire (ACSS) (20) appeared to be well-suited for primary care patients. The authors of both

expected the participating women to fill in a rather large questionnaire, comprising 14 or 18-items.
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The UTISA had to be completed at baseline and then at 3-h and 8-h intervals until all UTI symptoms

were resolved.

In clinical settings, however, there is a clear need to lower the response burden on patients,
especially to when the course of the disease should be followed up daily. Moreover, modern
surveillance technologies increase the applicability of questionnaires (22). Following the symptoms as
suggested by Ferry et al. (11) and other researchers, we developed a short questionnaire comprising
dysuria, frequency, urgency and suprapubic pain, with the possibility for women to assess both
severity of UTI symptoms and impairment by these symptoms (bothersomeness), as suggested,
among others, by Clayson et al. (12). We have used this new questionnaire in two RCTs (23, 5);

however, it has not been validated in the targeted population yet.

Hence, the present study aimed to validate this short self-report questionnaire to measure symptom
severity and impairment by urinary tract infections and its course—called the UTI Symptom and
Impairment Questionnaire, UTI-SIQ-8—in an unselected population of women with UTl in German
primary care. An additional objective was to prove the applicability of a Web application among

participating women.
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METHODS

The study was performed from November 2016 to May 2018 and comprised the following steps: (1)
guestionnaire development, (2) compilation of additional questionnaires and measuring tools for
validation purposes, (3) sample size calculation, (4) recruitment of participants, (5) data collection,

and (6) statistical analyses.

Development of the UTI-SIQ-8 Questionnaire

The development process involved in its early stage a multiprofessional team of general
practitioners, young doctors, psychiatrists, social scientists, and study nurses. First, we chose
outcome criteria used by Ferry et al. (11) in their therapy study and by Clayson et al. (12) in their
validation study and which women reported in the survey of Colgan et al. (24), i.e., frequent
urination, urgency in urination, pain during urination (dysuria) and pain/pressure in lower stomach
(abdominal pain). Following Clayson et al. (12), we found it important to ask women for severity and
impairment by these symptoms in daily life (bothersomeness). Then the multiprofessional team
discussed the wording, order of the questions and the answer scores to come to relevant and clear
items for women suffering from UTI. We used this version in two RCTs (5, 23) where the
questionnaire proved to be feasible.

The final UTI-SIQ-8 questionnaire consists of 4 items to assess the symptom severity for dysuria,
urgency, frequency and low abdominal pain. These items were scored from 1 (no symptoms at all) to
5 (very strong symptoms); 4 items assess the impact of these symptoms (bothersomeness), scored
from 1 (no impairment at all) to 5 (very strong impairment). The questionnaire (and an English

translation) can be seen in Appendix 1.

Compilation of questionnaires and tools for validation purposes

To validate the UTI-SIQ-8 questionnaire, we chose the following questionnaires and tools:

King’s Health Questionnaire, German version (KHQ_G). The KHQ is a self-administered

guestionnaire designed to assess the impact of urinary incontinence on quality of life. The measure
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was originally designed for use in women and contains 32 questions, which are scored in 10 domains.
Weighted summary scores in each domain range from 0 to 100, with higher scores indicating greater
impairment. The KHQ has been validated for use in assessing women with urinary problems, such as

an overactive bladder (25, 23). A German version (KHQ_G) has also been validated (16).

EQ-5D-5L. We used a validated German version of the EQ-5D-5L (hereafter abbreviated as EQ-5D),
which evaluates the generic quality of life and comprises five dimensions (= 5D), each describing a
different aspect of a patient’s health status : mobility, self-care, usual activities, pain/discomfort and

anxiety/depression, with a 5-level (= 5 L) answer format (26).

Visual analogue scale for pain. We used a simple numeric-geometric scale (VAS) to assess pain. It

was developed and validated for use in clinical practice (27).

Sample size calculation

One main criterion for the validation of our questionnaire was its sensitivity to change. We first
calculated a sample size of more than 200 patients to have enough statistical power for latent
variable models to detect change. Since it proved difficult to reach such a sample size in busy primary
care practices, we made use of multilevel models on basis of a high number of data entries and

manifest variables that ensured the statistical power of our analysis to detect change.

Participants

We invited 298 primary care physicians (i.e., general practitioners and community gynaecologists) in
Germany to achieve a sample of approximately 20 practices. Community gynaecologists are besides
general practitioners the most often consulted physicians for UTI in German primary care (28). All

participating physicians provided written informed consent.

Participating patients were included using convenient sampling. This method seemed to be practically
applicable in daily routine. Patients were selected by the responsible medical assistants and physicians

according to the defined inclusion and exclusion criteria. Women, 18 years and older, with a suspected
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uncomplicated UTI (with dysuria, urgency, frequency and low abdominal pain), were invited to
participate. Women with signs of a complicated infection were not included. Participants, who gave
informed consent received an electronic code that allowed them to access a daily electronic

guestionnaire for the following 7 days. For more details, refer to (29).

Screening lists were used to calculate the participation rate. However, these lists proved not to be
reliable because, due to the time pressure in day-to-day business, practice nurses had, due to practice

stress, difficulties to fill in them adequately.

Data collection

All participating women completed a baseline data sheet in the practice with demographic details,
such as age, partnership, children and professional qualifications, and a medical history including
appearance and smell of urine, accompanying symptoms such as fever and duration of symptoms.
Urine samples were tested for leukocytes, erythrocytes and nitrite in the practice and sent to the
laboratory in charge to be tested for the type of germ, number, and resistance profile.

Each woman was asked to complete the UTI-SIQ-8 questionnaire at inclusion and for 7 days
consecutively. Besides, women completed the King’s Health Questionnaire (KHQ_G) for assessing the
quality of life in women with urinary incontinence, the EQ-5D, to measure the health-related quality
of life and a visual analogue scale (VAS) for rating pain. The questionnaires in the study were used for
self-assessment either at inclusion only (KHQ_G) or also for the following 7 days (UTI-SIQ-8, VAS pain

scale, EQ-5D).

Women could enter their data online via a Web application for smartphones, smartwatches, and
tablets, including a gentle daily reminder to fill in the questionnaires. Online data collection was
realised by a specifically programmed, responsive, dynamic web form. Data transmission was always
ensured to be encrypted via SSL/HTTPS. All personal data stored in the relational MySQL database
was encoded via symmetric salted cryptography algorithms. All survey data was stored in separate

data tables and allocated using only an anonymized participant-id. Moreover, regarding data export,
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the participant-id was additionally scrambled, rendering the matching of survey data to personal
information practically impossible (see Appendix 2). It was also possible to use a paper-and-pencil

version to ensure participation of those who were not able to use the mobile app.

While the electronically collected data could be transferred directly into the database, the non-
electronic data (paper-and-pencil version, urine test results) had to be entered by the study team

manually.

Statistical analysis

The UTI-SIQ-8 was evaluated in 7 steps:

Item analysis. Mean scores, standard deviations (SDs), and ranges were analysed to evaluate item-

and scale score distributions, especially to check for floor and ceiling effects.

Reliability. We determined Cronbach’s alpha as a measure of internal consistency based on the

intercorrelations among the test items.

Convergent validity. Convergent validity was assessed in terms of the strength of the associations

between the UTI-SIQ-8 scores and the EQ-5D pain and activity scores and the VAS.

Discriminant validity. Discriminant validity was investigated by comparing UTI-SIQ-8 items and those
EQ-5D and KHQ items that should measure distinct dimensions. For example, we expected that the

KHQ incontinence item was only moderately correlated with the UTI-SIQ-8 total score.

Factorial validity. To explore the factorial structure and to check potential cross-loadings of the
items, we ran a principal component analysis using Promax rotation, as we expected the influence of
correlated factors. We used the scree-plot, the Kaiser criterion, and parallel analysis (30) as criteria to
decide how many factors to extract. However, because the scree-plot criterion is somewhat
subjective, and using the Kaiser criterion can render us susceptible to overestimating the number of
factors, we used O’Connor’ syntax (31) and ran a parallel analysis (30) to determine objective and

reliable indices for factor extraction. To test for unidimensionality, we additionally ran a confirmatory
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factor analysis using the R package lavaan (32). The model was estimated using maximum likelihood
estimation. Model fit was assessed with the Comparative Fit Index (CFl), Root Mean Square Error of
Approximation (RMSEA), and Standardized Root Mean Square Residual (SRMR) such that values of

the CFI 2 .90, RMSEA < .08, and SRMR < .11 are considered to reflect an acceptable fit to the data.

Sensitivity to change. To investigate sensitivity to change, we analysed whether changes across days
in the UTI-SIQ-8 scores were associated with changes in quality of life (EQ-5D) and pain (VAS). To
account for the hierarchical data structure, we used multilevel random coefficient modelling (33)
with the R-package Ime4 (34). Days (level 1) were nested within individuals (level 2). Two separate
models were run to examine the co-variability between the quality of life (pain) and symptom
severity measured via UTI-SIQ-8. To improve the interpretability of the model results, the predictor
variables were group-mean centered before running the models. We also determined the intraclass
correlation (ICC) as an indicator of the sensitivity to change of the UTI-SIQ-8. This process was
mandated to determine the degree of changes expected in the UTI-SIQ-8 scores, which could be

attributed to differences across days versus differences among people.

Network analysis. To determine the relative position of UTI-SIQ-8 among other theoretically relevant
constructs of symptom severity and to further establish convergent and discriminant validity, we
examined distinctive associations between the total score of the UTI-SIQ-8 and the measures of
quality of life regarding autonomy and pain (both EQ-5D), pain (VAS), and impairment due to
incontinence and impairment of personal relationships (both KHQ-G) by using network analysis. The
novel approach of network analysis facilitates visualization, description, and significance testing of
relations between variables while controlling for the influence of other variables. In network analysis,
variables are called nodes and relations between variables are called edges. In the present analyses,
we entered the UTI-SIQ-8 scale score, quality of life regarding autonomy and pain, pain (VAS), and
impairment due to incontinence and impairment of personal relationships as the observed nodes of
the network. Edges may be described as partial correlations controlling for all other relationships in

the network (r,). Network analyses were conducted using the R packages ggraph (35) and bootnet
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(34). The analyses followed suggestions from Epskamp and colleagues (36). To address potential
difficulties of interpretation, we followed the conservative way of regularization and interpretation.
Patient and public involvement

Patients and public were not involved in the planning and design of this study. All participants who
were included in the study gave written informed consent after a thorough explanation of the

procedures involved.

Ethics approval was obtained from the ethics committee of Gottingen Medical School (17/4/16).
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RESULTS

Patient characteristics

A total of 18 practices with a total of 131 women took part in the study. We excluded 11 women
from analysis due to screening failure or technical reasons, such as missing or erroneous data,
resulting in a valid sample of 120 women with a total of 769 symptom reports across 7 days of
measurement. The mean age of the women was 43.3 + 16.6 years, the urine dipstick was positive for
leucocytes in 92%, erythrocytes in 87%, and nitrites in 23% and the urine culture was positive in 82%
(96/118). Escherichia coli was found in 78% (74/96) of the positive urine cultures. Detailed

information on the patient characteristics is reported in (29).

The majority of the participating women (87/120) used the Web application via smartphone,
smartwatches or tablets. In the patients 65 years and older, 12 women participated. Half of them

(6/12) chose the electronic version.

Item analysis

Table 1 shows the mean scores and SDs, as well as further statistical characteristics of the 8 items of
the UTI-SIQ-8 for the first 2 days, as reported by the women. They made use of the full scale (1 to 5)
for all items on both days (Table 1), resulting in high SDs (1.0 to 1.79). The coefficients for skewness
ranged from .048 to .466 on day 0O, indicating a low level of skewness, and were somewhat higher on
day 1. The mean scores strongly decreased from day 0 to day 1, indicating a sharp decline in
symptom severity and impairment caused by these symptoms (bothersomeness). The distribution of
the items on the following days was more positively skewed as most patients substantially recovered

within a few days.

Insert Table 1 here

Reliability

Cronbach's alpha for the 8 items was high on day 0 (.86) and even higher on day 1 (.91), confirming

the internal consistency of the UTI-SIQ-8. Notably, 6 items contributed equally to the reliability of the
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scale and only 2 (abdominal) pain items did not correlate as high as the other items with the total

score (Table 2).

Insert Table 2 here

Validity

Factorial validity. Preliminary results revealed one or three factors based on the conventional scree-
plot criterion and three factors based on the Kaiser criterion. A parallel analysis, which provides more
objective and reliable indices for factor extraction, highlighted two factors (Table 3). The two-factor
solution explained 74% of total item variance and confirmed the special role of the two pain items as
already detected by the corrected item-total correlations for the reliability analysis. While 6 of the
items, referring to urgency, dysuria, and frequency, loaded high on one factor, both pain items
loaded on a second factor. However, since Cronbach’s alpha was satisfactory for all 8 items and all
factors should consist of more than 2 items, we decided to use a one-factor solution as suggested by

the scree-plot criterion for the following analyses.
Insert Table 3 here

To test for unidimensionality, a confirmatory factor analysis supported the one-factor solution (CFl =
.922, RMSEA = .16, SRMR = .066) with correlated residuals between the items severity of dysuria and
impairment (bothersomeness) due to dysuria and the items severity of low abdominal pain and
impairment (bothersomeness) due to low abdominal pain. The model fit according to CFl and SRMR

was acceptable and, although the RMSEA was somewhat above the cut-off value of .08.

Convergent validity. The UTI-SIQ-8 was significantly and positively correlated with the pain and
activity subscales of the EQ-5D and the VAS (Table 4), confirming convergent validity. As expected,
patients who reported stronger symptom severity and perceived impairment by UTI symptoms also

reported more pain and an impairment of usual activities.

Insert Table 4 here
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Discriminant validity. The correlations between the UTI-SIQ-8 and impairment due to incontinence
as well as the activity subscale of the EQ-5D were smaller than the convergent validity correlations,
exemplifying discriminant validity (Table 4). As expected, our results indicated that women who
reported more severe symptoms and impairment by UTI symptoms, reported to a lesser degree that
they suffered from incontinence but suffered more from pain and/or an impairment in usual
activities. The correlation between reported symptom severity/impairment by UTI symptoms and
impairment due to reduced mobility, self-care, or anxiety/depression was also lower than the

correlation with pain or an impairment in usual activities. Both results highlight discriminant validity.

Sensitivity to change

The intraclass correlation (ICC = .32) indicates that 32 per cent of the total variance in the UTI-SIQ-8
scores were due to differences between the women and 68 per cent due to time differences.
Differences between the item scores can be explained from daily changes in a person’s symptoms,
which highlights the sensitivity to change of the UTI-SIQ-8. Importantly, these daily changes in an
individual’s symptoms moved parallel with daily changes in the EQ-5D (b = 1.68, SE =0.12, p <.001)
and the VAS (b = 0.03, SE = 0.003, p < .001), thus highlighting convergent validity with respect to daily

changes in symptom severity.

Network analysis

Figure 1 visualizes the estimated network of the UTI-SIQ-8. The UTI-SIQ-8 takes a central position
between the VAS and some of the selected subscales of the EQ-5D and KHQ-G. Symptom severity, as
assessed with the UTI-SIQ-8, exhibited a unique connection with pain as assessed with the VAS (r,=
.34) and, to a smaller extent, with impairment in personal relationships (KHQ-G; r,=.25) and usual
activities and pain/discomfort (EQ-5D; r, = .20). Symptom severity (UTI-SIQ-8) was only slightly
related to impairment due to incontinence (KHQ-G, r,=.14) and negatively related to mobility, self-

care, and anxiety/depression (EQ-5D; r, = -.19).

Insert Figure 1 here
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DISCUSSION

The UTI-SIQ-8 proved to be a reliable and valid questionnaire to measure symptom severity and
impairment (bothersomeness) and the symptom course in women with UTI in German primary care.
Women made use of the full scale of the 8 items to assess the severity of their symptoms and the
resulting impairment. Reliability was high, with a Cronbach’s alpha of around 0.9; convergent and
divergent validity were also satisfactory. The daily changes in a woman’s assessment of her
symptoms moved parallel to the EQ-5D scores and the VAS for pain, underlining the convergent
validity of the questionnaire for sensitivity to change. Network analysis showed a central position of
the UTI-SIQ-8 between other measures of pain and the quality of life questionnaires (KHQ_G and EQ-

5D). The Web application was the women'’s preferred form to complete the questionnaire online.

Strengths and limitations

This is a validation study of a short UTI questionnaire that comprised both symptom severity and
resulting impairment as perceived by women at consultation and during the course of symptoms.
The validation study was conducted separately from the REGATTA trial (5, 23) to mitigate the risk of a
selection bias, which is more likely in an RCT. We used different validation methods to demonstrate

all relevant forms of validity and to inform future users about applicability.

Participating women had to complete a myriad of questionnaires but the UTI-SIQ-8 questionnaire is
deliberately kept short to ensure a feasible implementation in daily use. There is some discussion
about whether or not a shorter questionnaire lowers response burden and improves response rate.
Rolstad et al. (37) concluded in their review on response burden that there is a greater chance of
response when patients were presented with a short questionnaire. They also argue that the quality
of the content matters more from the patient's point of view than the length per se. However, since
more items than absolutely necessary, daily or even more frequently asked, as other researches did,

may be a stress at least for some women, we consider the 8-item-survey an advantage of our study.
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Our study was highly ecologically valid, as we followed patients in their daily life on a day to day
basis. Because of the diary-design of this study and the use of an online app, we were able to collect
more than 750 data entries throughout the study highlighting the statistical power of our analyses.
Using network analyses (35) is novel in UTI research and may give direction to future research. For
example, our research provided evidence that symptom severity, as assessed with the UTI-SIQ-8,
takes a central position between the VAS and some of the selected subscales of the EQ-5D and KHQ-

G supporting construct validity of our instrument.

Although the design of the study required only a small sample size of participating patients, the data
suggest that the study population was comparable to other UTI studies in Germany. For example, a
positive urine culture (approx. 75%), prevalent among women with E. coli infections, and the
susceptibility data were analogous with the results of other observational studies in Germany and

RCTs (5-7, 25, 38, 39).

At present, we do not advise users to utilize the UTI-SIQ-8 for individual assessment because norm
values or reference values are not yet available. Still, the questionnaire revealed satisfactory to good

psychometric properties and it can thus be strongly recommended to use the UTI-SIQ-8 in research.

Comparison with existing literature

Similar to the UTISA questionnaire (12), the UTI-SIQ-8 allowed women to rate the different UTI-
related symptoms according to their severity and impairment (bothersomeness). In line with this
study, we found that the severity and bothersomeness items loaded on the same factor. In other
words, if a woman perceived a UTI-symptom as severe, it also strongly affected her perceived
impairment and vice versa. However, the authors of the UTISA decided after analysis to determine
‘urination regularity’ and ‘problems with urination’ as two different factors, as they did for pain
symptoms. Our analysis inspired us to merge these items and we feel that the one-factor solution is
logical from the patient perspective and allows a rapid and simple assessment of UTI symptoms and

change across days.
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Another self-reporting questionnaire, the Acute Cystitis Symptom Score (ACSS) (20), translated in
many languages, also proved to be highly reliable and sensitive to change. While the 18-items
guestionnaire aims to assess the symptom severity and quality of life, in the first and the follow-up
consultation, the UTI-SIQ-8 aims to assess symptom severity and bothersomeness on a day by day
basis. This feature allows sensible monitoring of the symptom course as shown by several studies (6—
8). Furthermore, these studies used a symptom diary, which was developed for RCTs to assess the
UTI symptom at inclusion and to follow-up the symptom course and duration. The diary was
validated for acute lower respiratory tract infections and showed good reliability and sensitivity to
change but not for UTI. While it was unclear whether the results of the validation study are
transferable to UTI patients, our analysis confirms the validity of this diary-based symptom

assessment.

The items for low abdominal pain did not correlate as high as the other items with the total score of
the UTI-SIQ-8, signaling a special role compared to the other symptoms. This finding corresponds to
the results of Holm’s et al. (17) validation study where the three items Pain on urination, Difficulties
emptying the bladder and Uncomfortable pressure around the bladder belonged to one dimension
while a Burning sensation on urination and Pain around the bladder belonged to another dimension
so that the authors concluded: patients must have perceived these as fundamentally different
symptoms. We would not go so far but, indeed, abdominal pain seems only moderately linked with
the remaining symptoms, namely urgency, frequency and dysuria. Obviously not all women with UTI
perceive abdominal pain, but nearly each woman with acute UTI experience urgency, frequency and
dysuria (24, 11) . Since it is an important and troublesome symptom, as also Ferry et al.
(11)suggested, we decided to leave the two pain items in the UTI-SIQ-8, but not as a factor of its

own.
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Implications for practice and further research

The UTI-SIQ-8 could be used for the baseline assessment of symptom severity in women with
uncomplicated UTI and may help to decide whether or not to start with symptomatic treatment by
using the delayed prescription approach (8). It can also be used to follow-up the course of the
symptoms and their duration on a day by day basis to monitor treatment success and make changes
in the treatment, if needed. A mobile health application could help to detect patients with worsening
symptoms of complications, as demonstrated for other conditions (40). Further research is needed to

identify the cut-off values for clinically relevant changes of the symptom course and duration.

As a side effect, the study indicates that Web applications can be used for data collection via

smartphones or other devices in all age groups, also for older patients.

Conclusions

The present findings support the UTI-SIQ-8 questionnaire as an economic, reliable, and valid instrument
for the assessment of symptom severity and symptom change in women with uncomplicated UTI.
These findings may encourage primary care physicians to use it in their daily practice and researchers

to apply it to studies involving patients with uncomplicated UTI.
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Table 1. Distribution of responses to each UTI-SIQ-8 item
Day; m (SD)
Item * Mean SD Min max skewness
Day 0
Urgency 3.37 1.07 1 5 -.45
Dysuria 2.75 1.34 1 5 .05
Frequency 3.35 1.09 1 5 -47
Low abdominal pain 2.54 1.16 1 5 22
Impairment due to urgency 291 1.14 1 5 -.20
Impairment due to dysuria 2.61 1.30 1 5 .05
Impairment due to frequency 2.96 1.20 1 5 -.19
Impairment due to pain 2.40 1.15 1 5 .19
Day 1
Urgency 2.50 1.00 1 5 .49
Dysuria 2.16 1.06 1 5 .87
Frequency 2.46 1.01 1 5 .26
Low abdominal pain 2.04 1.01 1 5 .55
Impairment due to urgency 2.21 1.06 1 5 .62
Impairment due to dysuria 1.99 1.04 1 5 .89
Impairment due to frequency 2.18 1.01 1 5 .55
Impairment due to pain 1.91 1.00 1 5 .84

*Response rate ranged between n =118 to 119 on day O and wasn =112 on day 1
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Table 2. Reliability of the UTI-SIQ

BMJ Open

Items

Corrected item

Alpha  total correlation
Day 0 86
Urgency 71
Dysuria 63
Frequency 57
Low abdominal pain 44
Impairment due to urgency .76
Impairment due to dysuria 67
Impairment due to frequency 70
Impairment due to pain -39
Day 1 91
Urgency g7
Dysuria .67
Frequency .74
Low abdominal pain .58
Impairment due to urgency .83
Impairment due to dysuria 74
Impairment due to frequency .83
Impairment due to pain .58

*Response rate ranged between n =118 to 119 on day 0 and wasn =112 on day 1
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Table 3. Factorial validity of the UTI-SIQ-8

oNOYTULT D WN =

Item loadings

10 Items Factor 1 Factor 2

Day 0*

14 Urgency 0.87 -0.03
16 Dysuria 0.66 0.17
18 Frequency 0.88 -0.25
Low abdominal pain -0.03 0.96
Impairment due to urgency 0.86 0.05
23 Impairment due to dysuria 0.67 0.22
25 Impairment due to frequency 0.88 -0.06

57 Impairment due to pain -0.07 0.97

Day 1**

31 Urgency 0.91 -0.06
33 Dysuria 0.76 0.00
35 Frequency 0.87 -0.04
37 Low abdominal pain 0.01 0.97
Impairment due to urgency 0.88 0.04
40 Impairment due to dysuria 0.84 -0.02
42 Impairment due to frequency 0.86 0.09

44 Impairment due to pain 0.01 0.97

* Variance explained: 74%
** Variance explained: 79%
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Table 4. Convergent and divergent validity of the UTI-SIQ-8

Other instruments Pearson’s r (p)

Convergent validity

Pain and usual activities (EQ-5D) .51 (<0.001)

VAS pain .54 (< 0.001)

Divergent validity

Incontinence (KHQ_G) .28 (0.002)

Mobility, self-care,
anxiety/depression (EQ-5D) .23 (0.12)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

23

Page 24 of 34



Page 25 of 34

oNOYTULT D WN =

BMJ Open

* Green lines indicate a positive connection; red lines indicate a negative connection. The saturation of the lines indicates
the strength of a connection.

Sf = UTI Symptom and Impairment Questionnaire (UTI-SIQ-8)

VAS = Visual Analog Scale for rating pain

eg5c¢ = EQ-5D; pooled items usual activities, pain/discomfort

eg5d = EQ-5D; pooled items reduced mobility, self-care, and anxiety/depression
khqi = King’s Health Questionnaire; scale “incontinence”

khgp = King’s Health Questionnaire; scale “personal relations”

Figure 1. Network analysis

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

24



oNOYTULT D WN =

BMJ Open Page 26 of 34

25

References

1. Butler CC, Hawking MKD, Quigley A, McNulty CAM. Incidence, severity, help seeking,
and management of uncomplicated urinary tract infection: A population-based survey. Br J
Gen Pract 2015; 65(639):¢702-7.

2. Foxman B. The epidemiology of urinary tract infection. Nat Rev Urol 2010; 7(12):653—60.

3. Heytens S, Sutter A de, Backer D de, Verschraegen G, Christiaens T. Cystitis:
Symptomatology in women with suspected uncomplicated urinary tract infection. ] Womens
Health (Larchmt) 2011; 20(7):1117-21.

4. Leydon GM, Turner S, Smith H, Little P. Women's views about management and cause of
urinary tract infection: Qualitative interview study. BMJ 2010; 340:¢279.

5. Gagyor I, Bleidorn J, Kochen MM, Schmiemann G, Wegscheider K, Hummers-Pradier E.
Ibuprofen versus fosfomycin for uncomplicated urinary tract infection in women:
Randomised controlled trial. BMJ 2015; 351:h6544.

6. Vik I, Bollestad M, Grude N, Baerheim A, Damsgaard E, Neumark T et al. Ibuprofen
versus pivmecillinam for uncomplicated urinary tract infection in women-A double-blind,
randomized non-inferiority trial. PLoS Med 2018; 15(5):e1002569.

7. Kronenberg A, Butikofer L, Odutayo A, Muhlemann K, da Costa BR, Battaglia M et al.
Symptomatic treatment of uncomplicated lower urinary tract infections in the ambulatory
setting: Randomised, double blind trial. BMJ 2017; 359:j4784.

8. Little P, Moore MV, Turner S, Rumsby K, Warner G, Lowes JA et al. Effectiveness of five
different approaches in management of urinary tract infection: Randomised controlled trial.
BM1J 2010; 340:¢199.

9. Huttner A, Kowalczyk A, Turjeman A, Babich T, Brossier C, Eliakim-Raz N et al. Effect
of 5-Day Nitrofurantoin vs Single-Dose Fosfomycin on Clinical Resolution of Uncomplicated
Lower Urinary Tract Infection in Women: A Randomized Clinical Trial. JAMA 2018;
319(17):1781-9.

10. Wagenlehner FM, Abramov-Sommariva D, Holler M, Steindl H, Naber KG. Non-
Antibiotic Herbal Therapy (BNO 1045) versus Antibiotic Therapy (Fosfomycin Trometamol)
for the Treatment of Acute Lower Uncomplicated Urinary Tract Infections in Women: A
Double-Blind, Parallel-Group, Randomized, Multicentre, Non-Inferiority Phase III Trial. Urol
Int 2018; 101(3):327-36.

11. Ferry SA, Holm SE, Stenlund H, Lundholm R, Monsen TJ. Clinical and bacteriological
outcome of different doses and duration of pivmecillinam compared with placebo therapy of

uncomplicated lower urinary tract infection in women: The LUTIW project. Scand J Prim
Health Care 2007; 25(1):49-57.

12. Clayson D, Wild D, Doll H, Keating K, Gondek K. Validation of a patient-administered
questionnaire to measure the severity and bothersomeness of lower urinary tract symptoms in

uncomplicated urinary tract infection (UTI): The UTI Symptom Assessment questionnaire.
BJU Int 2005; 96(3):350-9.

13. Wild DJ, Clayson DJ, Keating K, Gondek K. Validation of a patient-administered
questionnaire to measure the activity impairment experienced by women with uncomplicated

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 27 of 34

oNOYTULT D WN =

BMJ Open

26

urinary tract infection: The Activity Impairment Assessment (AIA). Health Qual Life
Outcomes 2005; 3:42.

14. Fujimura T, Kume H, Tsurumaki Y, Yoshimura Y, Hosoda C, Suzuki M et al. Core lower
urinary tract symptom score (CLSS) for the assessment of female lower urinary tract
symptoms: A comparative study. Int J Urol 2011; 18(11):778-84.

15. Okamura K, Nojiri Y, Osuga Y. Reliability and validity of the King's Health
Questionnaire for lower urinary tract symptoms in both genders. BJU Int 2009;
103(12):1673-8.

16. Bjelic-Radisic V, Dorfer M, Tamussino K, Daghofer F, Kern P, Frudinger A et al. Der
King's Fragebogen zur Erfassung der Lebensqualitdt von Patientinnen mit Harninkontinenz
(deutsche Version). Geburtsh Frauenheilk 2005; 65(11):1042-50.

17. Holm A, Cordoba G, Siersma V, Brodersen J. Development and validation of a condition-
specific diary to measure severity, bothersomeness and impact on daily activities for patients
with acute urinary tract infection in primary care. Health Qual Life Outcomes 2017; 15(1):57.

18. Chang S-J, Lin C-D, Hsieh C-H, Liu Y-B, Chiang I-N, Yang SS-D. Reliability and
Validity of a Chinese Version of Urinary Tract Infection Symptom Assessment
Questionnaire. Int Braz J Urol 2015; 41(4):729-38.

19. Alidjanov JF, Pilatz A, Abdufattaev UA, Wiltink J, Weidner W, Naber KG et al. Deutsche
Validierung des "Acute Cystitis Symptom Score". Urologe A 2015; 54(9):1269-76.

20. Alidjanov JF, Naber KG, Abdufattaev UA, Pilatz A, Wagenlehner FME. Reevaluation of
the Acute Cystitis Symptom Score, a Self-Reporting Questionnaire. Part I. Development,
Diagnosis and Differential Diagnosis. Antibiotics (Basel) 2018; 7(1).

21. Homma Y, Yoshida M, Yamanishi T, Gotoh M. Core Lower Urinary Tract Symptom
score (CLSS) questionnaire: A reliable tool in the overall assessment of lower urinary tract
symptoms. Int J Urol 2008; 15(9):816-20.

22. Pires IM, Marques G, Garcia NM, Flérez-Revuelta F, Ponciano V, Oniani S. A Research
on the Classification and Applicability of the Mobile Health Applications. J Pers Med 2020;
10(1).

23. Afshar K, Fleischmann N, Schmiemann G, Bleidorn J, Hummers-Pradier E, Friede T et al.
Reducing antibiotic use for uncomplicated urinary tract infection in general practice by
treatment with uva-ursi (REGATTA) - a double-blind, randomized, controlled comparative
effectiveness trial. BMC Complement Altern Med 2018; 18(1):203.

24. Colgan R, Keating K, Dougouih M. Survey of symptom burden in women with
uncomplicated urinary tract infections. Clin Drug Investig 2004; 24(1):55-60.

25. Bleidorn J, Gagyor I, Kochen MM, Wegscheider K, Hummers-Pradier E. Symptomatic
treatment (ibuprofen) or antibiotics (ciprofloxacin) for uncomplicated urinary tract infection?-
-results of a randomized controlled pilot trial. BMC Med 2010; 8:30.

26. EuroQol Research Foundation. EQ-5D-5L User Guide; 2019 [cited 2020 Jan 10].
Available from: URL: https://euroqol.org/publications/user-guides.

27. Karcioglu O, Topacoglu H, Dikme O, Dikme O. A systematic review of the pain scales in
adults: Which to use? Am J Emerg Med 2018; 36(4):707—-14.

28. The German healthcare system: a guide to healthcare in Germany; 2020 [cited 2020 Dec
3]. Available from: URL: https://www.expatica.com/de/healthcare/healthcare-basics/german-
healthcare-system-103359/.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

BMJ Open

27

29. Gagyor I, Strube-Plaschke S, Rentzsch K, Himmel W. Management of urinary tract
infections: what do doctors recommend and patients do? An observational study in German
primary care. BMC Infect Dis 2020; 20(1):813.

30. Horn JL. A rationale and test for the number of factors in factor analysis. Psychometrika
1965; 30:179-85.

31. O'Connor BP. SPSS and SAS programs for determining the number of components using
parallel analysis and velicer's MAP test. Behav Res Methods Instrum Comput 2000;
32(3):396-402.

32. Rosseel Y. lavaan : An R Package for Structural Equation Modeling. J Stat Soft 2012;
48(2).

33. Raudenbush SW, Bryk AS. Hierarchical linear models: Applications and data analysis
methods. Thousand Oaks, Calif.: Sage Publ; 2002. (Advanced quantitative techniques in the
social sciences; vol 1).

34. Bates D, Méchler M, Bolker B, Walker S. Fitting Linear Mixed-Effects Models Using
Ime4. J Stat Soft 2015; 67(1).

35. Epskamp S, Cramer AOJ, Waldorp LJ, Schmittmann VD, Borsboom D. ggraph : Network
Visualizations of Relationships in Psychometric Data. J Stat Soft 2012; 48(4).

36. Epskamp S, Borsboom D, Fried EI. Estimating psychological networks and their
accuracy: A tutorial paper. Behav Res Methods 2018; 50(1):195-212.

37. Rolstad S, Adler J, Rydén A. Response burden and questionnaire length: is shorter better?
A review and meta-analysis. Value Health 2011; 14(8):1101-8.

38. Klingeberg A, Noll I, Willrich N, Feig M, Emrich D, Zill E et al. Antibiotic-Resistant E.
coli in Uncomplicated Community-Acquired Urinary Tract Infection. Dtsch Arztebl Int 2018;
115(29-30):494-500.

39. Schmiemann G, Gagyor I, Hummers-Pradier E, Bleidorn J. Resistance profiles of urinary
tract infections in general practice - an observational study. BMC Urol 2012; 12:33.

40. Sim I. Mobile Devices and Health. N Engl J Med 2019; 381(10):956—68.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 28 of 34



Page 29 of 34 BMJ Open

oNOYTULT D WN =

* Green lines indicate a positive connection; red lines indicate a negative connection. The saturation of the lines indicates
the strength of a connection.

Sf = UTI Symptom and Impairment Questionnaire (UTI-SIQ-8)

VAS = Visual Analog Scale for rating pain

eg5c¢ = EQ-5D; pooled items usual activities, pain/discomfort

eg5d = EQ-5D; pooled items reduced mobility, self-care, and anxiety/depression
49 khqi = King’s Health Questionnaire; scale “incontinence”

50 khgp = King’s Health Questionnaire; scale “personal relations”

54 Figure 1. Network analysis
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Appendix 1
The UTI-SIQ-8 (in German and English translation)

Pat. Code

Patientenfragebogen

Bei den folgenden 8 Fragen geht es darum, wie stark lhre Beschwerden heute sind bzw. wie stark

Sie sich heute durch lhre Beschwerden beeintrachtigt fiihlen.

Bitte kreuzen Sie pro Zeile ein Kistchen an

Page 30 of 34

Wie stark sind lhre Beschwerden heute? gar nicht ein wenig maRig stark sehr stark
0 1 2 3 4
1. Harndrang O O O O 0O
2. Schmerzen beim Wasserlassen () () () 0O 0
3. Haufiges Wasserlassen O 0O O O 0O
4. Schmerzen im Unterbauch () 0O () () 0
Wie stark fiihlen Sie sich heute durch lhre J— P MR — CRE R ark
Beschwerden beeintrichtigt? g 8 8
0 1 2 3 4
5. Beeintrachtigung durch den Harndrang O O O O 0O
6. Beeintrachtigung durch Schmerzen O 0O 0O O 0
beim Wasserlassen
7. Beeintrachtigung durch haufiges
Wasserlassen O O O O O
8. Beeintrachtigung durch Schmerzen im D D D D D

Unterbauch
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Pat. Code

BMJ Open

Patient questionnaire
Please indicate whether you have had the following symptoms/problems today and how severe they
were today.
Please check only one box per line.
How severe are your symptoms today? not at all Mild moderate strong very strong
0 1 2 3 4
1. Urgency of urination O 0O O O 0O
2. Pain or burning when passing urine 0O 0O 0O 0O 0O
3. Frequency of urination O O O O 0O
4. Pain in the lower abdomen () O a O 0O
H hi iri th t f
ow much impairing are the symptoms for you not at all Little moderate severe very severe
today?
0 1 2 3 4
5. Impaired activities due to urgency a O O O 0O
6. Impaired activities due to pain while passing
urine D D D D D
7. Impaired activities due to frequency of
urination D D D D D
8. Impaired activities due to pain in the lower
() O () O O

abdomen
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Appendix 2
Examples of the electronic version of the UTI-SIQ-8 (via tablet or smartphone)

Start screen
Participants have to sign up with an individual registration code.

UNIVERSITATSMEDIZIN - UMG
GOTTINGEN =

Dar Vertauf des

Eine in Praxen fur und Har und

Hersichen Willkommar und vielen Bank fir lhre Bersitichatt bei dieser Studie mitzumirkan

Bitto goben S de Tolnohmarkanmung ein, ¢ Sie ausammen mi den Studenuntoriagan von hrem Arzt erhalion habon
Teilnehmerkennung Anmelden

Users can provide personal information on a voluntary basis for a telephone conversation and
a daily reminder.

UNIVERSITATSMEDIZIN u UMG
GOTTINGEN =

Hlig. Er wird lediglich
sersGndich an

E-Mall & SMS

Im System registrieren

Zurick zur Anmeldeseite
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Welcome

Participants are welcomed and informed about the time schedule of the study. Data protection
is emphasized.

oNOYTULT D WN =

UNIVERSITATSMEDIZIN * UMG
GOTTINGEN =

Der Verlauf des

1 4 Eine in Praxen fir und fiar und

‘I 5 Hursich Withommar Eriks Uusteritsu

oif sind, am Projesd des Insibuts fue Universits sottirgun

Im Reshene wearcien v Sae Uber § Tage taghch an die Extragungen in desin _slektioniscien Tagebuc” erinnern
17 Haute, am ersten Tag, sind die F Tur

I 4 Wochan wertsan wir Sio noch sinmal folefonisch kontaktioron, um Sie zu fragon, ob Sie sich vallstndig orholl faben odar zweschanzoRic -h wegen
1 8 ihaondor odor ezt mufsuchon mussion

Al Daten werden der Person erfoly kanin.
19 .

24 Initial assessment

26 Participants are asked for an initial assessment regarding symptom duration, urine quality,
27 fever, etc.

UNIVERSITATSMEDIZIN 2 UMG
GOTTINGEN =

Tag 0

'.hnqnl.mﬂ'f. ... S || _

F Fr F ¥
S
g
H
£

z
3

Ja Nesin wedld nicht

Hatter
Harnw:

47 weiter
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EQ-5D-5L (excerpt)
Participants evaluate their current state of health (only for the validation study)

Schmer zen [ Korperliche Beschwerden

ooox0O

oooo®

tszustand HEUTE einschitze

weiter

Visual analog scale

Participants assess pain intensity on a scale of 0 to 10 (only for the validation study)

UNIVERSITATSMEDIZIN = UMG
GOTTINGEN =

T

Instieur fur Allgemeinssedizin
Tag 0

W v | G Schmer n i
al | | | | Schmerze l Lebensqualitat ]

Erfassung Ihrer Schmerzen anhand siner Schmarzskala

Ist ig indivi um Ihre erfassen zu kénnen, nutzen wir eine stufenlose
Schmerzskala, die ven 0 (= keine Schmerzen) bis 10 (= stirkste vorstellbare Schmerzen) reicht.

Bitte stellen Sie den Punkt auf der Skala ein, der Thre gefihiten Schmerzen HEUTE am besten beschreibt, Sle kénnen
auch auf die Grafik klicken, um den Schieberegler zu bewegen.

schr e
Ly oy
1 2 3 4 5 6 7 8 8 10

weiter

Abmelden
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UTI-SIQ-8
Participants evaluate severity of symptoms and impairment

oNOYTULT D WN =

UNIVERSITATSMEDIZIN UMG
GOTTINGEN =

: A
Institut filr Allgemeinmedizin
1 6 Tag 0

17 | Allgemeine Angaben | Ersterhebung. | Beschwerden i Medikamente H Gesundheit H Schmerzen H Lebensqualitat ||

Wie stark ausgeprégt sind Thre

19 Beschwerden heute? o 1 2 3 4

20 Harndrang garnicht | | einwenig | | maSig | | stark | sehstark
Brennen/Schmerzen beim Wasserlassen  garnicht | | einwenig | = maBig- | | stark | sehrstark

21 Haufiges Wasserlassen garnicht | | einwenig | maBig | | stark | sehrstark

22 Schmerzen im Unterbauch garnicht | sinwenig | mabig  stark  sshrstark

23 Wie stark fiihlen Sie sich heute durch

24 Ihre Beschwerden beeintréachtigt? o L 2 2 2

25 Durch Harndrang garnicht | cinwenig | maBig  stark  schrstark

26 Durch Brennen/Schmerzen beim garnicht | | einwenig | | mabig | | stark | | sehr stark

27 Durch haufiges Wasserlassen garnicht | einwenia  mabig  stak  sshrstark

28 Durch Schmerzen im Unterbauch garnicht | sinwenin | mabig  stark  sshrstark

29
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