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Reliability and Validity Analysis of the
Turkish Version of the Danish Prostate

Symptom Score in Patients with
Benign Prostatic Hyperplasia

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Our aim is to validate the Turkish adaptation of Danish Prostatic Symptom Score
(DAN PSS-1), a self-administered quality of life questionnaire comprising 12 questions related to voiding
problems and the perceived bother of each individual symptom. MMaatteerriiaall  aanndd  MMeetthhooddss::  After the translation
of the English DAN PSS-1 questionnaire into Turkish by two native Turkish physicians, 40 patients diagnosed
with benign prostate hyperplasia (BPH) and 40 control group patients without any lower urinary tract com-
plaints that had been admitted to our out-patient clinic were enrolled in the study. Stability and internal con-
sistency of reliability of the Turkish adapted DAN PSS-1 questionnaire were measured with test-repeat-test
(TRT) method Pearson correlation coefficient and Cronbach’s alpha coefficient were calculated. The speci-
ficity and sensitivity of the Turkish adapted DAN PSS-1 questionnaire in diagnosis of BPH patients was
measured using a discriminant validity test, utilizing the area under the ROC curve. RReessuullttss::  The stability re-
liability test to 40 BPH patients that had been admitted to our out-patient clinic twice at 3 week intervals.
After the application of TRT reliability test Pearson correlation coefficient was calculated 90% for the over-
all stability of reliability (r: 0,90) and internal consistency of reliability which was measured with Cron-
bach’s alpha coefficient was found 0.8. To diagnose the BPH patients, the 11th question had the highest
(Cronbach’s alpha coefficient: 0.83) and 1st question had the lowest (Cronbach’s alpha coefficient: 0.76) in-
ternal consistencies respectively. When the total score was taken as 14 for cut-off value, Turkish- adapted
DAN PSS-1 questionnaire sensitivity and specificity were found 74% and 78% and the area under the ROC
curve was 0.88 (AUC: 0.88). CCoonncclluussiioonn::  The Turkish-adapted version of the DAN PSS-1 questionnaire has
good internal consistency and high reliability. The Turkish-adapted DAN PSS-1 questionnaire can be applied
to BPH patients and is a useful alternative to the International Prostat Symptom Score (IPSS).

KKeeyy  WWoorrddss::  Prostatic hyperplasia; validation studies; lower urinary tract symptoms 

ÖÖZZEETT  AAmmaaçç::  Bu çalışmada, benign prostat hiperplazili (BPH) hastalarda; 12 sorudan oluşan, hastaların işeme
şikâyetlerini ve rahatsızlıklarını sorgulayan, hastaların kendileri tarafından doldurabildikleri Danish Prostat
Semptom Skoru formunun (DAN PSS-1) Türkçeye uyarlamasının, validasyon analizlerinin yapılması amaç-
lanmıştır. GGeerreeçç  vvee  YYöönntteemmlleerr::  İngilizce DAN PSS-1 formu iki Türk doktor tarafından Türkçeye çevrildik-
ten sonra uygulanmak üzere, BPH tanısı konulan 40 hasta ile alt üriner sistem şikâyeti olmayan 40 kontrol
hastası çalışmaya alınmıştır. Türkçeye uyarlanan DAN PSS-1 formunun güvenilirliğinin analizi için test-re-
test (T-RT) metodu kullanılarak Pearson korelasyon katsayısı ve iç tutarlılığının değerlendirilmesi amacıyla
ise Cronbach alfa katsayısı hesaplanmıştır. DAN PSS-1 formunun özgüllük ve duyarlılık yüzdeleri ise ROC
eğrisinin altında kalan alan kullanılarak saptanmıştır. BBuullgguullaarr::  DAN PSS-1 formunun geçerlilik ve güveni-
lirlik testi için polikliniğimize başvuran 40 BPH hastası 3 hafta arayla iki kez kabul edilmiştir. T-RT güve-
nilirlik testi sonrası, DAN PSS-1 formunun güvenilirliğinin Pearson korelasyon katsayısı hesaplanarak %90
olarak bulunmuş (r:0,90), güvenilirliğin iç tutarlılığının analizinde ise Cronbach alfa katsayısı 0,80 olarak
saptanmıştır. BPH’lı hastaları saptamada en yüksek iç tutarlılığı olan sorunun 11. soru olduğu (Cronbach alfa
katsayısı: 0,83), en zayıf iç tutarlılığı olan sorunun ise 1. soru (Cronbach alfa katsayısı: 0,76) olduğu görül-
müştür. Geçerlilik testlerinde ise; toplam skor için kesme değeri 14 alındığında, Türkçeye uyarlanmış DAN
PSS-1 formunun duyarlılığı %74, özgünlüğü ise %78 olarak saptanmıştır. ROC eğrisi altında kalan alan ise
0,88’dir (AUC:0,88). SSoonnuuçç:: DAN PSS-1 formunun Türkçeye uyarlanmış modeli iyi bir iç tutarlılık ve yük-
sek güvenilirlik göstermiştir. Türkçeye uyarlanmış DAN PSS-1 formu BPH hastalarının tanısını koymak
amacıyla International Prostat Semptom Skoru (IPSS) formuna alternatif olarak kullanılabilir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Prostat hiperplazisi; doğrulama çalışmaları; alt üriner sistem semptomları 
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enign prostatic hyperplasia (BPH) is the
most common cause of obstruction in the
etiology of lower urinary tract symptoms

(LUTS) in older males.1 Quality of life in patients
with BPH can be negatively affected by the symp-
toms associated with obstruction of the lower uri-
nary tract. Long term studies performed by
Garraway et al., found that more than 20% of male
patients older than 40 years have LUTS related
complaints and that the quality of life of these pa-
tients is decreased.2 However, there is little avail-
able information on the relative impact of LUTS
symptoms.3 Therefore, identification of the most
bothering factors could improve the patients’ qual-
ity of life.4

To diagnose and to measure the efficacy of the
applied treatments in BPH patients the Danish
Prostate Symptom Score (DAN PSS-1) were devel-
oped in 1991.5 Unlike other questionnaires, the fre-
quency of symptoms and their effect on quality of
life are examined by the DAN PSS-1. In the previ-
ous Boyarsky, Madsen and Iversen questionnaires,
patients’ complaints are classified as obstructive or
irritative.6,7 In these questionnaires, only the de-
grees of LUTS can be determined but the specific
complaints of the patients cannot be determined.
The bother rating is also evaluated in the DAN
PSS-1 questionnaire and another unique aspect of
the DAN-PSS-1 is that it can be self-administered.

Here, we investigated the validity and relia-
bility of a Turkish adaption of the DAN PSS-1
questionnaire in BPH patients (Table 1).

MATERIAL AND METHODS

ADAPTATION OF DAN-PSS-1 QUESTIONNAIRE 
INTO TURKISH

After gaining approval from the Ethics Committee,
the English DAN PSS-1 questionnaire was trans-
lated into Turkish by two native Turkish physi-
cians. Then, the Turkish adapted DAN PSS-1
questionnaire was back-translated to English by
another physician (also native Turkish, who will
not have read the original text). A final form of the
text was produced after the writer made correc-
tions specific to the Turkish culture. 

PATIENT SELECTION AND DATA COLLECTION

The local ethics committees of the Okmeydanı
Training and Teaching Hospital approved the
study. Between March 2014 and July 2015, 80 pa-
tients were prospectively included into the study
and completed the questionnaires. Inclusion crite-
ria were (1) patient age between 40 and 80 years,
(2) written informed consent and (3) LUTS com-
plain.Exclusion criteria were (1) a history of, or
current treatment for, overactive bladder, LUTS,
urinary incontinence, voiding disorders, chronic
prostatitis, chronic pelvic pain and prostate cancer,
(2) concomitant medication with alpha blockers,
antimuscarinics, analgesics or other drugs poten-
tially interfering with LUT function, (3) permanent
or (4) bilateral ureteral stenting, (5) debilitating dis-
ease or (6) insufficient language skills.

DANISH PROSTATE SYMPTOM SCORE QUESTIONNAIRE

The DAN PSS-1 questionnaire consists of 12 ques-
tions that review urinary bladder storage and uri-
nary functions. For each question, there is a
complaint rating score and bother rating score.
Each question is answered on a scale of 0 to 3, ac-
cording to the severity of complaint. The bother
rating of every complaint is also rated between 0
and 3 under a new question title. The total score is
calculated by multiplying the complaint and bother
scores (maximum score of 9). Therefore, even if
complaint severity is high, the total score would be
zero if the complaint causes no discomfort. The
questionnaire’s total score can range between 0 and
108 (Table 2).

STATISTICAL ANALYSIS

Reliability was evaluated by internal consistency
(tested by Cronbach alfa) and test-retest reliability
between week 1 and 3 (tested by Spearman corre-
lation). Discriminant validity was evaluated by
comparing the results of BPH patients with those of
healthy subjects with utilizing the area under the
ROC curve. 

We planned to work at 80% power and 95%
confidence. Fourty cases were included in the con-
trol group with the assumption that the scale sub-
dimensions between the case and the control
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1-A Duraksama İşemeye başlamak için beklemeniz gerekiyor mu Hayır: 0 Nadiren: 1 Günlük: 2 Her zaman: 3

1-B Eğer işemeye başlarken beklemeniz gerekiyorsa, Hayır: 0 Hafif problem: 1 Orta problem: 2 Her zaman: 3

bu sizin için problem yaratıyor mu?

2-A Zayıf akım İdrar akım hızınızın nasıl olduğunu düşünüyorsunuz? Hayır: 0 Zayıf: 1 Çok zayıf: 2 Damlama şeklinde: 3

2-B Eğer idrar akım hızınız zayıf ya da damlama şeklinde ise Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

bu sizin için problem oluyor mu?

3-A Yetersiz boşaltım İşemeniz bittiğinde mesanenizin tamamen boşaldığını Her zaman: 0 Çoğunlukla: 1 Nadiren: 2 Asla: 3

hissediyor musunuz?

3-B Eğer işemeniz bittiğinde mesanenizin tamamen boşalmadığını Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

hissediyorsanız, bu sizin içinproblem oluyor mu?

4-A Ikınma İşemeyi başlatırken ya da sürdürürken ıkınıyor musunuz? Hayır: 0 Nadiren: 1 Cün içi: 2 Her zaman: 3

4-B Eğer işemeyi başlatırken ya da sürdürürüken ıkınıyorsanız Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

bu sizin için problem oluyor mu?

5-A  Gün içindeki Gün boyunca işemeleriniz arasındaki en uzun aralık kaç saattir? 3 saatten fazla: 0 2-3 saat arası: 1 1-2 saat arası: 2 1 saatten az: 3

işeme sıklığı (Uyandıktan gece yatana kadar)

5-B İşeme sıklığınız sizin için problem yaratıyor mu? Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3
6-A Gece işeme Gece işeme sıklığınız nedir? Hiç: 0 1-2 kez: 1 3-4 kez: 2 5 kez ya da 

daha fazla: 3
6-B Eğer gece işemeye kalkıyorsanız; bu sizin için problem Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

yaratıyor mu?
7-A Ani sıkışma Ani sıkışma hissi ile işediğiniz oluyor mu? Hayır: 0 Nadiren: 1 Gün içi: 2 Her zaman: 3
7-B Eğer ani sıkışma hissi ile işediğiniz oluyorsa, Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

bu sizin için problem yaratıyor mu?
8-A Yetişemeyerek Ani sıkışma hissi geldiğinde tuvalete yetişene kadar Hayır: 0 Nadiren: 1 Günlük: 2 Her zaman: 3

idrar kaçırma idrar kaçırıyor musunuz?
8-B Eğer ani sıkışma hissi geldiğinde tuvalete yetişene kadar Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

kaçırıyorsanız, bu sizin için problem oluyor mu?
9-A Ağrılı işeme İşeme sırasında ağrı ya da yanma hissi oluyor mu? Hayır: 0 Nadiren: 1 Gün içi: 2 Her zaman: 3
9-B Eğer işeme sırasında ağrı veya yanma hissi oluyorsa bu sizin için Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

problem yaratıyor mu?
10-A İşeme sonrası İdrarınızı yaptıktan sonra işemenizin bittiğini hissttiğiniz halde Hayır: 0 Nadiren: 1 Pantolonuma Pantolonuma

damlama damlama oluyor mu? çok az: 2 çok fazla: 3
10-B İdrarınızı yaptıktan sonra işemenizin bittiğini hissettiğiniz Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

halde damlama oluyorsa bu sizin için problem yaratıyor mu?
11-A Stres Fiziksel aktiviteleriniz sırasında (ağır kaldırma, hapşırma, Hayır: 0 Nadiren: 1 Sıklıkla: 2 Her zaman: 3

inkontinans öksürme) idrar kaçırdığınız oluyor mu?
11-B Eğer fiziksel aktiviteleriniz sırasında (ağır kaldrma, hapşırma, Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

öksürme) idrar kaçırıyorsanız bu sizin için problem yaratıyor mu?
12-A Taşma Fiziksel aktivitede bulunmadan veya işeme isteğiniz olmadan Hayır: 0 Nadiren: 1 Sıklıkla: 2 Her zaman: 3

inkontinansı idrar kaçırdığınız oluyor mu ?
12-B Eğer fiziksel aktivitede bulunmadan veya işeme isteğiniz Hayır: 0 Hafif problem: 1 Orta problem: 2 Ciddi problem: 3

olmadan idrar kaçırıyorsanız, bu sizin için problem yaratıyor mu?

TABLE 1: Turkish adaption of the DAN PSS-1 questionnaire.

Symptom Score 6. Question (Nocturia) Point Bother Score Point
1None 0 No problem 0

1 to 2 times 1 Small problem 1

3 to 4 times 2 Moderate problem 2

5 times or more 3 1Major problem 3

TABLE 2: Total score calculation.

1 6.Question Score: 0x3=0.



groups were between 0.65-0.70 standard effect
sizes. In the case group, 40 cases with BPH in 3
months were taken into survey. The software SPSS
20.0 for Windows (SPSS, Chicago, IL) was used for
the study purposes.

RESULTS

RELIABILITY

For an evaluation instrument to be considered, it
should produce similar results in subsequent
measurements. Stability and internal consistency
are the components of reliability. Here we used
Pearson coefficient and Cronbach alpha coeffi-
cient to measure stability and internal consis-
tency respectively. 

The reliability of a questionnaire can be
tested by submitting the same question multiple
times at greater than 1 week intervals.8 Using the
test-retest (TRT) method, the reliability of the
English DAN PSS-1 questionnaire has been pre-
viously demonstrated by Brasso et al. and Barry et
al. as 83.5% and 81% (67-91%) respectively.9,10

Here we applied the stability reliability test to 40
BPH patients that had been admitted to our out-

patient clinic twice at 3 week intervals. We found
higher percentage of reliability in patients with
lower total scores. The median test-retest relia-
bility of answers to each question was 90% (range
0-97%) after the application of TRT reliability test
(Pearson correlation coefficient r: 0,90), thus the
questionnaire was well understood by the patients
(Figure 1).

A questionnaire’s internal consistency depends
on the relationship between the questions in the
questionnaire and is measured using the Cron-
bach’s alpha coefficient.11 While the most related
question about the abstract in the questionnaire has
the highest Cronbach alpha coefficient, least re-
lated question has the lowest Cronbach alpha coef-
ficient. Removal of the least related questions from
the questionnaire increases the questionnaires me-
dian Cronbach alpha coefficient, resulting in a
more internally consistent questionnaire. Bolog-
nese et al. stated that the Cronbach alpha coeffi-
cient should be higher than 0.7.12 In the internal
consistency study of the English DAN PSS-1 ques-
tionnaire, the Cronbach alpha coefficient is deter-
mined as 0.73.13 While an International prostate

FIGURE 1: TRT reliability test (Pearson correlation coefficient r: 0.90).
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symptom score (IPSS) validation study estimated a
Cronbach alpha coefficient of 0.85 for the English
DAN PSS-1.

In an internal consistency reliability test per-
formed for the validation of the Turkish DAN PSS-
1 questionnaire performed here, the median
Cronbach alpha coefficient was 0.8. When the 12
questions were examined separately, 11th and 1st

questions had the highest (0.83) and lowest (0.76)
internal consistencies respectively (Figure 2). These
questions are the most powerful questions to dis-
tinguish BPH patients from others. As a result, the
system was internally consistent (Cronbach alpha =
0.8).

Based on these data we propose that the Turk-
ish adaptation of the DAN PSS-1 questionnaire is
well understood by the patients and it is reliable in
measuring the complaints of LUTS caused by BPH. 

VALIDITY

Validity is the ability of an evaluation instrument
to measure the feature correctly, without the in-
terference of any other feature. In this study, the
specificity and sensitivity of the Turkish- adapted
DAN PSS-1 questionnaire in diagnosis of BPH 
patients was measured using a discriminant va-
lidity test, utilizing the area under the ROC
curve.14

Two groups with equal educational status and
of similar ages were established. Forty BPH patients
who had been submitted to our clinic with LUTS
complaints were included in Group 1 and another
40 patients without LUTS complaints were in-
cluded in Group 2 (a control group). There was no
statistically significant difference between the av-
erage ages of the two groups in the validity tests
performed. Both groups completed the Turkish-
adapted DAN PSS-1 questionnaire. 

Cut off values of total scores for the highest
sensitivity and specificity percentages were
shown in Table 3. When the total score was taken
as 14, Turkish-adapted DAN PSS-1 questionnaire
was able to separate BPH patients from other pa-
tients with 74% sensitivity and 78% specificity.
ROC analysis was shown in Table 3, area under

the curve was calculated 0,88 (Area under curve:
0,88). 

The patients were separated into two groups
in reliability of American urological association
(AUA) symptom score; in this study, AUA symp-
tom score could separate BPH patients from others
with 85% specificity.8 There was statistically sig-
nificant difference between the average ages of the
two groups. Patients without LUTS complaints
were included into the first group, while the BPH
patients were included into the second group. Al-
though the area under the ROC curve was calcu-
lated as 0.85, the average age of the control group
(48) was lower than in the BPH group (58). In our
study, there was no statistically significant differ-
ence between the average ages of the two groups
in the validity tests performed.

The DAN PSS-1 system discriminated clearly
between patients with benign prostatic hyperplasia
and control subjects (an area under the receiver 
operating characteristic curve of 0.88).
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Cut off score Sensitivity (%) Specificity (%)

12 80 65

13 76 70

ˠ14 ˠ74 ˠ78

15 66 83

TABLE 3: The cut off values of total DAN PSS-1 scores
which were obtained from ROC curve analysis and their

sensitivity and specificity percentages.

ˠCut off score: 14.

FIGURE 2: ROC analysis of the Turkish-adapted DAN-PSS-1 (AUC:0,80).



DISCUSSION

Here we found that a Turkish-adapted DAN PSS-1
questionnaire is reliable and valid in diagnosing BPH
patients. In a study conducted by Lepor, it is men-
tioned that the AUA symptom score is not only spe-
cific for BPH, because unselected females between
55-79 years of age also generated high symptom
scores.15 AUA symptom index cannot differentiate
BPH patients from the ageing women group.

In a study by Yalla et al. the IPSS symptom
score was compared between BPH patients and pa-
tients with detrusor instability (as diagnosed using
a video urodynamic test).16 Yalla et al. found that
the IPSS symptom score cannot differentiate BPH
and detrusor instability. Also in a pressure-flow
study conducted by Poulsen with the DAN PSS-1
questionnaire, the DAN PSS-1 questionnaire was
unable to differentiate patients with obstruction
demonstrated by urodynamic test from the patients
without obstruction.17 Based on these data, neither
the IPSS nor the DAN PSS-1 is suitable for diag-
nostic purposes.

The IPSS questionnaire differs from the DAN
PSS-1 questionnaire in that the DAN PSS-1 can be
self-administered. Although there is an approxi-
mately 5-point difference between the total scores
when conducted with a physician and by the patient
alone.18 IPSS questionnaire total score could be 5
point lower if it is conducted by the patient alone.
But in another study done by Lin et al, they reported
that self-administered questionnaires have many
limitations including low response rate, skewed sam-
pling, lack of control of the survey environment, and
the potential that questions were misunderstood.19

Thus, the face-to-face interviews had used in their
study provided more reliable survey responses.

In a study published by Hansen, the DAN PSS-
1 questionnaire and IPSS symptom scores were
compared between post-therapy treatment and fol-
low up (TUR-P or alpha blocker medical treat-
ment).20 Patients treated with TUR-P completed
both of the questionnaires before the operation
again 12 months after the operation. Hansen et al.
reported a 57% decrease in the total DAN PSS-1
score and a 15% decrease in the total IPSS score at

follow up. The reason of this difference is due to
the lack of questions that evaluate bother symp-
toms in IPSS symptom score. Urinary findings are
more determined in IPSS symptom score. IPSS is
more evaluative towards urination functions; on
the other hand, DAN PSS-1 allows the evaluation
of urinary tract storage functions as well as urina-
tion functions equally.  

In the study conducted by Müntener et al, the
effectiveness of the TUR-P surgery were assessed
by DAN PSS-1 in patients with benign prostatic
hyperplasia.21 The patients’ DAN PSS-1 was ob-
tained before and 4 months after TURP (via mailed
questionnaires). The mean total DAN PSS-1 before
and 4 months after surgery was 25.2 and 6.2, re-
spectively (P<0.001). Müntener had confirmed that
DAN PSS-1 could be a useful tool to assess the ef-
fectiveness of treatment in patients with benign
prostatic hyperplasia. In addition BPH patients’ fol-
low-up can be done with DAN PSS-1. 

Another disadvantage of the IPSS symptom
score is the risk of treating patients that are without
discomfort. Although a patients’ IPSS symptom score
could be high, they might consider this normal for
them. Whereas, other patients with problems in uri-
nary tract storage functions can be submitted to the
clinic for complaints of incontinence. The IPSS
symptom scores cannot diagnose bladder storage
functions, thus leading to low scores.22

At the same time DAN PSS-1 is used for meas-
uring lower urinary tract symptoms after stroke.
LUT symptoms as nocturia, increase frequency and
urinary incontinence are common symptoms with
major impact on quality of life in stroke survivors.
There is no gold standard for measuring the preva-
lence, severity and bother of LUTS in stroke pa-
tients. However, DAN PSS-1 questionnaire has
recently been introduced in a survey of LUTS
among stroke patients.23

Symptom scoring questionnaires in the diag-
nosis of BPH and LUTS are becoming increasingly
important. The assessment of the impact of LUTS
complaints on the quality of life is the most valu-
able component of the questionnaires. Thus, the
International Continence Association (ICS) has
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been working on a questionnaire similar to the
DAN PSS-1 questionnaire since 1997, although this
has not yet to be made available.24

In conclusion, the Turkish-adapted version of
the DAN-PSS-1 questionnaire has good internal
consistency and high reliability. Therefore, the
Turkish-adapted DAN PSS-1 questionnaire can be
applied to BPH patients with LUTS and is a useful
alternative to the IPSS.

CCoonnfflliicctt  ooff  IInntteerreesstt

Authors declared no conflict of interest or financial support.

AAuutthhoorrsshhiipp  CCoonnttrriibbuuttiioonnss

CCoonncceeppttiioonn  aanndd  DDeessiiggnn::  Hasan Anıl Atalay, Erkan Merder;
AAccqquuiissiittiioonn  ooff  DDaattaa::  Hasan Anıl Atalay, Erkan Merder;
AAnnaallyyssiiss  aanndd  IInntteerrpprreettaattiioonn  ooff  DDaattaa:: İlter Alkan, Hasan Anıl
Atalay; DDrraaffttiinngg  tthhee  AArrttiiccllee::  Volkan Ülker, Ünsal Özkuvancı;
FFiinnaall  AApppprroovvaall  ooff  tthhee  CCoommpplleetteedd  AArrttiiccllee::  Fatih Altunrende,
Lütfi Canat.

Hasan Anıl ATALAY et al. RELIABILITY AND VALIDITY ANALYSIS OF THE TURKISH VERSION OF THE DANISH PROSTATE SYMPTOM SCORE...

J Reconstr Urol 2017;7(1)

7

1. Barry MJ. Epidemiology and natural history of
benign prostatic hyperplasia. Urol Clin North
Am 1990;17(3):495-507.

2. Garraway WM, Collins GN, Lee RJ. High
prevalence of benign prostatic hypertrophy in
the community. Lancet 1991;338(8765):469-
71.

3. Peters TJ, Donovan JL, Kay HE, Abrams P,
de la Rosette JJ, Porru D, et al. The Interna-
tional Continence Society “Benign Prostatic
Hyperplasia” Study: the botherosomeness of
urinary symptoms. J Urol 1997;157(3):885-9.

4. Mebust W, Roizo R, Schroeder F. Villiers A.
Correlation between pathology, clinical symp-
toms and the course of the disease. In: Cock-
ett ATK, Aso Y, Chatelain C, et al. eds. The
International Consultation on Benign Prosta-
tic Hyperplasia (BPH). SCI, 1991:(135): 53-62.

5. Hald T, Nordling J, Andersen JT, Bilde T, Mey-
hoff HH, Walter S. A patient weighted symp-
tom score system in the evaluation of
uncomplicated benign prostatic hyperplasia.
Scand J Urol Nephrol Suppl 1991;138:59-62.

6. Boyarsky S, Jones G, Paulson DF, Prout GR
Jr. A new look at bladder neck obstruction by
the food and drug administration regulators:
guide lines for the investigation of benign pro-
static hypertrophy. Trans Am Assoc Geni-
tourin Surg 1977;68:29-32.

7. Madsen PO, Iversen P. A point system for se-
lecting operative candidates. In: Hinman F, ed.
Benign Prostatic Hypertrophy. 1st ed. New
York: Springer; 1983. p.763-5.

8. O’Leary MP, Barry M, Fowler FJ Jr. Hard
measures of subjective outcomes: validating
symptom indexes in urology. J Urol
1992;148(5):1546-8.

9. Brasso K, Stigsby B, Pilsgård B, Nordling J.
Precision of a patient-weighted symptom
score in prostatism. The DAN-PSS-1 ques-

tionnaire. Scand J Urol Nephrol
1994;28(1):71-5.

10. Barry M, Fowler FJ Jr, O’Leary MP, Bruske-
witz RC, Holtgrewe HL, Mebust WK, et al. The
American Urological Association symptom
index for benign prostatic hyperplasia. The
Measurement Committee of the American Ur-
ological Association. J Urol 1992;148(5):1549-
57.

11. Cronbach LJ. Coefficient alpha and the inter-
nal structure of tests. Psychometrika
1951;16(3):297-334.

12. Bolognese JA, Kozloff RC, Kunitz SC, Grino
PB, Patrick DL, Stoner E. Validation of a
symptom questionnaire for benign prostatic
hyperplasia. Prostate 1992;21(3):247-54.

13. Flyger HL, Holm NR, Nielsen R, Mortensen S.
The patient weighted symptom score system
DAN-PSS-1 used in the evaluation of patients
before and 2, 4 and 6 months after
transurethral prostate resection. Scand J Urol
Nephrol 1993;27(4):493-9.

14. Hanley JA, McNeil BJ. The meaning and use
of the area under a receiver operating char-
acteristic (ROC) curve. Radiology
1982;143(1):29-36.

15. Lepor H, Machi G. Comparison of AUA symp-
tom index in unselected males and females
between fifty-five and seventy-nine years of
age. Urology 1993;42(1):36-41.

16. Yalla SV, Sullivan MP, Lecamwasam HS,
DuBeau CE, Vickers MA, Cravalho EG. Cor-
relation of American Urological Association
symptom index with obstructive and nonob-
structive prostatism. J Urol 1995;153(3 Pt
1):674-9.

17. Poulsen AL, Schou J, Puggaard L, Torp-Ped-
ersen S, Nordling J. Prostatic enlargement,
symptomatology and pressure/flow evalua-
tion: interrelations in patients with symptomatic

BPH. Scand J Urol Nephrol Suppl
1994;157:67-73.

18. Barry MJ, Fowler FJ Jr, O’Leary MP, Bruske-
witz RC, Holtgrewe HL, Mebust WK. Correla-
tion of the American Urological Association
symptom index with self-administered ver-
sions of the Madsen-Iversen, Boyarsky and
Maine Medical Assessment Program symp-
tom indexes. Measurement Committee of the
American Urological Association. J Urol
1992;148(5):1558-63.

19. Lin CM, Meng E, Sun GH, Cha TL. Danish
Prostatic Symptom Score is not associated
with lower urinary tract symptom severity. Acta
Chir Belg 2009;109(6):751-5. 

20. Hansen BJ, Mortensen S, Mensink HJ, Flyger
H, Riehmann M, Hendolin N, et al. Compari-
son of the Danish Prostatic Symptom Score
with the International Prostatic Symptom
Score, the Madsen-Iversen and Boyarsky
symptom indexes. ALFECH Study Group. Br J
Urol 1998;81(1):36-41.

21. Müntener M, Aellig S, Küttel R, Gehrlach C,
Hauri D, Strebel RT. Peri-operative morbidity
and changes in symptom scores after
transurethral prostatectomy in Switzerland: re-
sults of an independent assessment of out-
come. BJU Int 2006;98(2):381-3.

22. Jolleys JV, Donovan JL, Nanchahal K, Peters
TJ, Abrams P. Urinary symptoms in the com-
munity: how bothersome are they? Br J Urol
1994;74(5):551-5.

23. Tibaek S, Dehlendorff C. Validity of the Dan-
ish Prostate Symptom Score questionnaire in
stroke. Acta Neurol Scand 2009;120(6):411-7.

24. Donovan JL, Abrams P, Peters TJ, Kay HE,
Reynard J, Chapple C, et al. The ICS-'BPH'
Study: the psychometric validity and reliability
of the ICS male questionnaire. Br J Urol
1996;77(4):554-62.

REFERENCES


