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Background
Urinary tract infections (UTIs) are one of the most common 

and widespread infectious conditions among women [1-3]. The 
vast majority of these women suffer from lower UTIs  , mainly acute  

 
uncomplicated cystitis (AUC), with an incidence of 0.7 episodes 
per person/year in otherwise healthy premenopausal females 
and 0.07 episodes per person/year in postmenopausal women 
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Abstract

Background: The Acute Cystitis Symptom Score (ACSS) was initially developed in Uzbek language for assessing acute cystitis (AC) symptoms’ 
severity and effect on quality of life. The ACSS demonstrated high values of reliability and validity also when translated into other languages. We 
aimed to develop the UK English language version of the ACSS for validation in native English-speaking female respondents.

Methods: Translation of the ACSS from original Uzbek language into UK English was performed according to adopted international 
guidelines. The study included 18 native English-speaking females (5 patients; 13 controls) with mean age of 48.4±21.6 years. Reliability, validity 
and predictive ability of the ACSS were measured. Parametric and non-parametric statistical tests were used when appropriate. P-value ≤ 0.05 
was considered statistically significant. Effect sizes were also measured. Comparative analysis was performed using Fisher’s F-test and Mann-
Whitney U-test. Diagnostic power was calculated using univariate ANOVA. 

Results: The UK English version of the ACSS demonstrated high values of internal consistency (Cronbach’s alpha=0.94) and responsiveness 
(sensitivity=0.80, specificity=0.77, diagnostic odds ratio=13.33). Power of the scale was 0.97. Mean scores were significantly higher in women 
with AC (23.0, 95% CI: 8.3-37.7) than in those without AC (5.9, 95% CI: 2.1-9.6) (P<0.01). Mean to very large effect size values (Cohen’s d ranged 
0.73 to 2.90) were revealed for differences in magnitudes between groups.

Conclusion: The UK English version of the ACSS has demonstrated good to excellent values of reliability, validity, predictive ability, 
responsiveness and power for UK residents. Additional results obtained in a larger cohort of female respondents as well as outcome assessment 
are, however, desirable.
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[4-5]. Female patients affected by AUC may have symptoms for 
more than 6 days with 2.4 days during which they cannot work 
because of restricted activity due to these disabling symptoms 
[6]. Clinical manifestations of AUC may vary as well as the 
diagnostic strategies among physicians [7-9]. Although painful 
urination (dysuria) is the key symptom of AUC, it might also 
be related to vaginal disorders. An acute onset of dysuria in 
combination with frequency and urgency in absence of vaginal 
discharge or vaginal irritation increases the probability of AUC 
up to more than 90%. Such a combination of symptoms makes 
it possible to diagnose AUC based on history alone [10-12]. In 
consequence systematized algorithms of consultation protocols, 
specified questionnaires and symptom diaries were introduced 
into clinical practice for diagnosis, assessment of symptom 
severity, impact of the quality of life and impairment of everyday 
activity [8,13-16].

The Acute Cystitis Symptom Score (ACSS) was developed for: 
a) detection and evaluation of severity of the AUC symptoms; b) 
assessing the impairment of everyday activity and quality of life 
caused by symptoms of AUC in women; c) differentiation of AUC 
from other disorders, presenting with similar symptomatology. 
. ACSS was initially developed in Uzbek language [17], and was 
further translated and clinically validated in Russian [18] and 
German [19] languages. In addition, the ACSS demonstrated 
promising capabilities in patient-reported outcome assessment, 
with applicability in both daily practice and in clinical 
studies [20]. The current article represents the results of the 
preliminary clinical validation of the “diagnostic” part of the UK 
English version of the ACSS, within a small pilot study in a native 
English-speaking female population (Patients and Controls) in 
Newcastle upon Tyne, United Kingdom.

Materials, Subjects and Methods
Acute cystitis symptom score

The original ACSS was developed as a patient’s self-
assessment tool consisting of 18 questions. The questions were 
categorized into four domains or “subscales”: a) typical symptoms 
(questions 1-5); b) differential diagnosis (questions 7-10); c) 
quality of life (questions 11-13); and d) additional questions for 
underlying conditions (questions 14-18). The second form of the 
ACSS (“follow-up” form) proposed for assessment of outcomes 
is the same as the first “diagnostic” form with the exception of 
one additional subscale (“Dynamics”), fashioned as multiple 
choice question for assessment of overall changes in patient’s 
condition. For each multiple choice question in “Typical”, 
“Differential”, and “QoL” subscales close-ended answers are 
fashioned as a 4-point Likert-response-scale equipped with 
discrete numbers to assess severity of each symptom/sign. The 
scale ranges from 0 to 3, where 0 means absence of symptom or 
discomfort; 1 = symptom/sign/discomfort is present with mild 
severity (minimal awareness); 2 = symptom/sign/discomfort is 
present with moderate severity; 3= symptom/sign/discomfort is 
present with severe severity (hard to tolerate). The “Additional” 

section contains “yes/no” dichotomous-fashioned questions. 

Process of translation
The process of linguistic validation of the ACSS from original 

Uzbek language into English, was performed according to the 
internationally approved Guidelines as published previously 
[18,19,21]. The current English translation of the ACSS was 
adapted slightly after interviewing 10 native UK English-
speaking women to rule out any linguistic problem. It was also 
adapted in the subscale “Dynamics” [20] and was finally used 
for pilot clinical validation in the purpose of determining the 
applicability of the translated UK English version of the ACSS 
in native English-speaking population for diagnostics of AUC in 
women (Figures 1A and 1B).

Study respondents
Current study was performed as a part of a service evaluation 

of the health care organization initiated by National Health 
Service (NHS) of United Kingdom. Native UK English-speaking 
female respondents, 16 years of age and older, who were 
consulting a urologist because of bothersome recurrent lower 
urinary tract infections within the period between 17 June 2014 
and 8 August 2014 were asked to take part in the study. As it 
was a non-interventional study and respondents were already 
completing other clinical questionnaires to help their care, the 
study was classed as a service development not requiring specific 
ethics approval. Women who agreed to complete the additional 
ACSS version were given a paper form of the questionnaire and 
were requested to complete it by themselves, independently. All 
respondents underwent routine clinical investigations such as 
ultrasound, urinalyses and urine culture of a mid-stream urine 
sample. The participants were divided into two groups (Patients 
or Controls) according to the physician’s diagnosis based on 
presence or absence of typical symptoms, pyuria and bacteriuria 
at the time of questionnaire completion. Colony forming units 
≥104 per milliliter of urine were considered microbiologically 
diagnostic in women presenting with the key symptoms of 
AUC [22]. The data from the paper-form questionnaires were 
then recorded in electronic form using PC software especially 
developed for the purpose of recording, storing and processing 
inputted data (e-USQOLAT).

Statistical analysis
Ordinary descriptive statistics were used for the description 

of demographic characteristics of the study respondents. 
Normality of distributions was tested both numerically (by 
calculating skewness and kurtosis, Shapiro-Wilk test) and 
visually (Q-Q plots). Parametric and non-parametric statistical 
tests were used when appropriate. Reliability of the English 
version of ACSS was evaluated by calculating its internal 
consistency, interclass correlation (Cronbach’s alpha) [23] and 
split-half reliability coefficients [24]. As it was calculated and 
resulted from our previous investigations [17-19], a sum score 
of 6 of the typical symptoms (Figure 2) was used as cut-off 
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value for discriminating respondents into Patients and Controls. 
Validity and predictive ability of the ACSS were measured by 
the calculation of its responsiveness: sensitivity, specificity, and 
likelihood and odds ratios with 95% confidence intervals [25]. 
For comparative analysis of independent variables, Fisher’s 
F-test [26] and Mann-Whitney U-test [27] were used. Power 
of the diagnostic test was calculated using univariate model 
ANOVA. A P-value equal or lower than 0.05 was considered 
statistically significant. Substantive significance (effect size) was 
estimated using Cohen’s d [28] and correlation coefficient (r) 
proposed by Rosenthal and Rosnow [29] and was reassessed by 

Hedge’s g [30].

For statistical analysis the Statistical Package for the Social 
Sciences (IBM SPSS Statistics for Windows, Version 22.0. 
Armonk, NY: IBM Corp.) For Windows was used.

Results
Translation and linguistic validation

The final UK English ACSS version used in the study for 
diagnostics of AUC in women is presented in Figure 1A.

Figure 1A: UK English version of the ACSS, which is used for preliminary clinical validation for diagnostics of AUC.
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 Figure 1B: UK English version of the ACSS, which is used at follow up visit for patient-reported outcome assessment

Study respondents
Eighteen female respondents with an average age (Mean±SD) 

of 48.4±21.6 (range 16 to 80) years agreed to complete the 
questionnaire. Further, according to physician’s diagnosis, 
thirteen of them considered having no AUC, including one women 
with only asymptomatic bacteriuria, at the time of questionnaire 
completion were included and described as controls. The 
remaining five respondents with signs and symptoms of AUC 
and diagnosed by clinical and laboratory tests to suffer from AUC 
were included into the patients’ group.

Sample characteristics
A Shapiro-Wilk’s test [31] and visual inspection of normal 

Q-Q plots showed that almost all variables were distributed for 

both, Patients and Controls, with a skewness and kurtosis close 
to zero.

Pilot clinical validation
To assess reliability, validity and predictive ability of the UK 

English version of the ACSS, 18 copies of the paper-form of the UK 
English ACSS were handed out to the respondents and 18 copies 
were returned. All study respondents reported that all questions 
of the ACSS and proposed answers were clearly presented. 
Suggested changes were inserted: “visible blood in your urine”  
for ‘haematuria’; ‘menstruation (women’s’ monthly period)‘ 
for ‘menses’, ‘premenstrual symptoms’ for ‘the premenstrual 
syndrome’ and ‘symptoms of the menopause’ for ‘menopausal 
syndrome’. No concerns regarding design or structure of the 
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ACSS were reported. The adaptation in the subscale “Dynamics” 
was performed, since it was shown that these questions were 
not asked precisely enough and needed to be updated [20]. This 
part of the ACSS questionnaire (Figure 1B) used at follow up 
visits for patient-reported-outcome was, however, not clinically 
evaluated in this pilot study.

The summary scores of the “Typical” subscales of the two 
groups, with and without AUC, are presented in Figure 2. The 
summary score of 6 of the typical symptoms was used as cut-off 
between Patients and Controls with sensitivity and specificity 
of 0.80 (95% CI:0.38 to 0.96) and 0.77 (95% CI: 0.50 to 0.92), 
respectively. Positive likelihood ratio for revealing AUC was 3.47 
(95% CI: 1.17 to 10.26) and negative likelihood ratio was 0.26 
(95% CI: 0.04 to 1.54). Thus, diagnostic odds ratio was 13.33 
(95% CI: 1.05 to 169.56). The interclass correlation coefficients 
(Cronbach’s alpha) for the items of the UK English ACSS version 
was 0.56 (95% CI: 0.40 to 0.75) and 0.94 (95% CI: 0.90 to 0.98) 
for single and average measures, respectively (p<0.001). Other 

values of reliability tests were also high both for the whole scale 
and its subscales (Table 1).

Figure 2: Differences between summary scores obtained by 
‘Controls’ (n=13) and ‘Patients’ (n=5) in ‘Typical’subscale of 
ACSS.

Table 1: Values of reliability of target and original versions of the ACSS.

Target (English) version (n=18) Original (Uzbek) version (n=296)

For the whole scale

Cronbach’s alpha (95% CI) 0.94 (0.90 to 0.98) 0.87 (0.85 to 0.90)

Part 1 0.93 0.85

Part 2 0.87 0.73

Correlation between forms 0.79 0.68

Spearman-Brown coefficient 0.88 0.81

Guttman split-half coefficient 0.85 0.75

“Typical” subscale

Cronbach’s alpha (95% CI) 0.93 (0.87 to 0.97) 0.87 (0.85 to 0.89)

Part 1 0.9 0.83

Part 2 0.83 0.73

Correlation between forms 0.88 0.76

Spearman-Brown coefficient 0.94 0.87

Guttman split-half coefficient 0.94 0.85

“Differential” subscale

Cronbach’s alpha (95% CI) 0.78 (0.55 to 0.91) 0.56 (0.46 to 0.64)

Part 1 0.63 0.3

Part 2 0.38 0.89

Correlation between forms 0.8 0.3

Spearman-Brown coefficient 0.89 0.47

Guttman split-half coefficient 0.89 0.45

“QoL” subscale

Cronbach’s alpha (95% CI) 0.92 (0.83 to 0.97) 0.89 (0.87 to 0.91)

Correlation between forms 0.8 0.78

Spearman-Brown coefficient 0.89 0.89

Guttman split-half coefficient 0.77 0.8

Note: n- number of respondents; CI-confidence intervals.
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Effect size calculations
Calculation of the Cohen’s d and Hedges’ g values for all 

typical symptoms resulted in large effect sizes (from 1.28 to 
2.90 for Cohen’s d; 1.22-2.77 for Hedges’g) with strong positive 
correlations (0.52 to 0.81 for Pearson’s correlation coefficient: 
r ). Highest effect size values were expectedly obtained for 
painful urination (2.90 for Cohen’s d, 2.77 for Hedges’ g and 
0.81 for Pearson’s r) and lowest values: for suprapubic pain and 
tenderness (1.28 for Cohen’s d, 1.22 for Hedges’ g and 0.52 for 
Pearson’s r). Differential symptoms also had from medium to 
large effect sizes (0.93-1.18 for Cohen’s d, 0.88-1.13 for Hedges’ 
g and 0.40-0.49 for Pearson’s r). Small to large effect size values 

were obtained for “QoL” items (0.33-0.58 for Pearson’s r).

Regarding sum scores of the subscales and total score of the 
ACSS, highest values of Cohen’s d were obtained for “Typical” 
subscale and total ACSS scores (2.67 and 2.14 respectively). 
Other values of effect sizes for these parameters were also high. 
Despite of low statistical significance for differences in “QoL” 
summary score between groups (P=0.039), large magnitude 
of the difference in scores between groups was revealed using 
effect size calculation (1.18 for Cohens d, 1.13 for Hedge’s g). 
More detailed information about results of calculations of effect 
size, power of the items, subscales and entire questionnaire are 
listed in (Table 2).

Table 2: Mean scores and 95% CI, effect sizes, and power of ACSS items and subscales in groups of Patients and Controls.

Items of the ACSS
Mean scores and (95% CI) Fisher’s 

F P Cohen’s d Correlational 
effect ( r ) Hedges’ g Item’s 

powerPatients Controls

Typical

Frequency 2.20 (0.58 
to 3.82)

0.69 (0.18 to 
1.21) 8.44 0.01 1.53 0.59 1.46 0.78

Urgency 2.40 (1.29 
to 3.51)

0.62 (0.03 to 
1.20) 12.89 0.002 1.89 0.67 1.8 0.92

Painful urination 2.60 (1.49 
to 3.71)

0.31 (-0.15 to 
0.76) 30.45 <0.001 2.9 0.81 2.77 1

Incomplete 
bladder emptying

2.40 (1.29 
to 3.51)

0.38 (-0.08 to 
0.85) 22.84 <0.001 2.51 0.77 2.39 0.99

Suprapubic pain 2.00 (0.76 
to 3.24)

0.69 (0.07 to 
1.32) 5.89 0.027 1.28 0.52 1.22 0.63

Visible blood in 
urine

1.40 (-0.48 
to 3.28)

0.08 (-0.09 to 
0.24) 9.99 0.006 1.66 0.62 1.58 0.84

Differential

Flank pain 1.40 (-0.48 
to 3.28)

0.46 (-0.01 to 
0.93) 3.1 0.098 0.93 0.4 0.88 0.38

Vaginal discharge 1.20 (-0.84 
to 3.24)

0.23 (-0.13 to 
0.59) 3.59 0.076 1 0.43 0.95 0.43

Urethral discharge 1.20 (-0.84 
to 3.24)

0.15 (-0.07 to 
0.38) 5.06 0.039 1.18 0.49 1.13 0.56

Feeling of chill/
fever

1.40 (-0.02 
to 2.82)

0.46 (-0.12 to 
1.15) 3.1 0.098 0.93 0.4 0.88 0.38

QoL

General 
dyscomfort

1.60 (0.18 
to 3.02)

0.85 (0.25 to 
1.44) 1.94 0.182 0.73 0.33 0.7 0.26

Impairment of 
everyday activity

1.60 (-0.07 
to 3.27)

0.54 (0.07 to 
1.01) 4.51 0.05 1.12 0.47 1.06 0.51

Impairment of 
social activity

1.60 (-0.07 
to 3.27)

0.38 (0.08 to 
0.69) 8.3 0.011 1.52 0.58 1.44 0.77

ACSS Subscales and Scale total
Mean total scores and 

(95% CI) Fisher’s 
F P Cohen’s d Correlational 

effect ( r ) Hedge’s g
Power 
of the 

subscalePatients Controls

‘Typical’ 
subscale

13.00 (6.09 
to 19.91)

2.77 (0.94 to 
4.60) 25.81 <0.001 2.67 0.79 2.55 1

‘Differential’ 
subscale

5.20 (-0.17 
to 10.57)

1.31 (0.34 to 
2.28) 8.29 0.011 1.52 0.58 1.44 0.77

‘QoL’ 
subscale

4.80 (0.20 
to 9.40)

1.77 (0.53 to 
3.01) 5.05 0.039 1.18 0.49 1.13 0.56

Entire ACSS 23.00 (8.31 
to 37.69)

5.85 (2.09 to 
9.60) 16.61 0.001 2.14 0.71 2.04 0.97

Note: Degrees of freedom for all rows are 1(x) and 16 (y); ‘CI’ - confidence intervals; ‘QoL’ - quality of life.
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Comparative analysis
Despite of normal distribution of study variables, we 

have decided to use nonparametric Mann-Whitney U test for 
comparative analysis due to small sample size. Comparative 
analysis resulted in statistically significant differences between 
scores gained by Patients and Controls in all items of the 
“Typical” subscale (P<0.05), excepting one regarding hematuria 
(Visible blood in your urine) (P=0.075). Statistically significant 
differences between groups were also revealed for summary 
scores of the “Typical” and “Differential” subscales, as well as 
for total ACSS score (P<0.05). Mean values and 95% confidence 
intervals for scores obtained by Patients and Controls in ACSS 
items, subscales and entire ACSS are presented in Table 2.

Discussion
For acute uncomplicated cystitis there is no generally accepted 

questionnaire available, which might be used as a diagnostic tool 
for the assessment of severity of symptoms, and its impact on 
quality of life. Our studies aimed to develop a highly sensitive, 
specific, and simple patient self-reporting questionnaire, 
assessing the symptoms of AUC and their impact on quality of 
life, differentiating AUC from other urogynecological disorders 
with similar symptomatology, and assessing treatment efficacy. 
The ACSS is a reliable, valid and easy-to-use questionnaire which 
may help to diagnose AUC in primary healthcare settings and 
to assess treatment efficacy. It can be self-administered and 
completed in a short time by patients. Questions and versions 
of answers to every question are easy to understand and may be 
used for epidemiological surveys and/or drug studies.

However, the ACSS is not the first questionnaire in the area 
of UTIs. Earlier, two other questionnaires: the UTI Symptoms 
Assessment (UTISA) and the Activity Impairment Assessment 
(AIA): have been reported. While the UTISA evaluates the 
severity of lower UTI, the AIA estimates the impairment of 
activity in UTIs [13,14]. Unfortunately, important statistical 
information like sensitivity, specificity, responsiveness and 
discriminative ability has not been reported for both used 
together. The ACSS was developed and validated with these 
parameters taken into account. It also contains questions to 
differentiate AUC from other commonly community-acquired 
urological and gynecological diseases (‘Differential’ subscale) 
and for conditions which may affect therapy (‘Additional’ 
subscale). These additional subscales may add more accuracy 
and be useful for epidemiological surveys.

The clinical validation of the original (Uzbek) version of the 
ACSS was performed in 286 female respondents and resulted 
in excellent values of reliability, responsiveness, discriminative 
ability and psychometric characteristics of the questionnaire 
and its subscales [17]. Results of the process of the clinical 
validation of the Russian (83 respondents) [18] and German (36 
respondents) [19] versions showed very similar results to the 
initial Uzbek version. Therefore the two translated versions of 
the ACSS were recognized as valid and reliable as the original 

one. A sum of “Typical” scores equal to 6 and higher was also 
considered as discriminative cut-off value due to optimal values 
of responsiveness and diagnostic accuracy as revealed in our 
previous studies [17-19]. Due to small sample size of the current 
study, we decided to use effect size calculations to determine 
applicability of comparative analysis of our variables.

Estimation of effect sizes is initially developed mainly for 
meta-analyses, e.g. for justification of including small samples 
into the analysis together with larger one sand thus is uncommon 
in validation, single center based clinical trials and other 
research reports in the social sciences [30,32-33]. We have used 
calculation of effect sizes in the purpose of avoiding of Type II 
(beta) errors. Fortunately, our measurements resulted in values 
varying from medium to large effect sizes, which meant that 
means of our variables differed between groups and variables, 
might be considered as suitable for comparisons. Because of 
the small sizes of the samples, we have used nonparametric 
comparative tests, notwithstanding normal distribution of the 
variables. Statistically significant differences between the two 
groups (Patients and Controls) obtained for the sum scores of 
the “Typical” and “Differential” subscales and for the total scores 
of the ACSS testify the discriminative ability of the translated 
UK English ACSS version. Large effect size values revealed for 
all domains of the ACSS, including “QoL” subscale testifies for 
substantive significant differences between groups in spite of 
relatively lower statistical significance which may be resulted 
owing to small sample size and thus indication of the P value 
alone might be not enough [34].

The main limitation of the current study was the small 
number of respondents (Patients and Controls) and that the 
ACSS could not be assessed in follow-up visits for evaluation 
of outcomes. Nevertheless the results of this pilot study are 
promising and very similar to those found in the validation for 
the other three languages. It can be expected that the UK English 
ACSS version, if clinically validated in a larger population, will 
become a very important tool for clinical diagnosis of AUC as 
a base for rational empiric therapy, but could also be used in 
clinical studies for outcome measurements.

Conclusions
The ACSS originally developed and validated in Uzbek 

language and thereafter translated and validated also in Russian 
and German languages in the aims of the assessment of the 
severity of symptoms in women with AUC and their impact on 
quality of life as well as to differentiate from other urogenital 
disorders with the possibility to monitor treatment efficacy. In 
the current pilot study a UK English version of the ACSS was 
tested in 18 female respondents (5 with AUC and 13 without) 
and showed similar good values of reliability, validity, predictive 
ability and responsiveness as the former already validated 
versions.  Additional results, however,  obtained in a larger 
group of female patients and controls with outcome assessment 
would be desirable.
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Ethical issues
Since the current study was registered as an audit for 

service development purposes, ethical approval was not deemed 
necessary and not submitted for Ethical Committee assessment. 
All respondents were invited to participate by clinical staff 
not connected with the evaluation. Those participants, who 
were interested, provided verbal consent and there was full 
anonymization of the collected information.
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