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ABSTRACT

Objectives: This study aims to assess the reliability and validity of the Turkish version of the European League Against Rheumatism (EULAR) Sjögren
Syndrome Patient Reported Index (ESSPRI) (TR) in patients with primary Sjögren syndrome (pSS).
Materials and methods: A cross-sectional survey study design and analysis were used to assess the reliability and validity of the ESSPRI (TR)
between March 2019 and July 2019. A total of 30 patients (5 males, 25 females; mean age 54.1±10.5 years; range, 18 to 75 years) diagnosed as pSS
according to revised American College of Rheumatology (ACR)/EULAR classification criteria were included. ESSPRI (TR) was applied to the patients
with face-to-face interviews twice: on their first visit and after an interval of 15 days. The test-retest reliability was assessed with the intraclass
correlation coefficient (ICC), and the internal consistency of the multi-item subscales by calculating Cronbach alpha values. The correlations between
basal and stimulated salivary flow (BSF and SSF), Oral Health Impact Profile-14 (OHIP-14) and Oral Health-Related Quality of Life-UK (OHRQOL-UK)
questionnaires were evaluated to determine the construct validity.
Results: The ICC value for the test/retest reliability of ESSPRI (TR) was 0.925. The internal consistency was 0.682. There were low to moderate
correlations between the ESSPRI (TR) total score and BSF (-0.39), SSF (-0.50), OHIP-14 total (0.57) and OHRQOL-UK total (-0.67).
Conclusion: The Turkish version of the ESSPRI was found to be clinically valid and reliable to be used in clinical evaluations and rehabilitation
interventions in patients with pSS.
Keywords: Fatigue, pain, questionnaire, Sjögren syndrome.

Sjögren syndrome (SS) is a systemic
inflammatory disease resulting in the development
of dysfunction due to immune damage to the
exocrine glands, particularly the salivary and
lacrimal glands.1,2
The prevalence of SS is approximately 0.5-5%.
Although SS can occur at all ages, it is more
common in females aged 40-50 years,3 and nine

times more common in females than in males.4
Up to 50% of patients are primary Sjögren’s
syndrome (pSS) cases.5 pSS prevalence in Turkey
has been found to be 0.72% according to the
American-European criteria and to be 1.56%
according to the European criteria.6 The clinical
picture and serological findings do not differ
greatly in terms of age, sex and ethnicity in
different societies.6,7
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Patients with pSS often complain of dry
mouth (xerostomy).8 Dry mouth may be an initial
symptom.9 Due to lack of saliva, there is a burning
sensation extending to the throat, which makes
it difficult to talk and particularly to chew and
swallow dry foods. Patients complain of increased
viscosity saliva, pain and a burning sensation
in the tongue, and taste disorders. Fluid intake
is increased. Tooth decay is accelerated due to
decreased saliva and loss of the antibacterial
effects of saliva and changes in oral flora and pH.
Hoarseness and dry cough may also occur due to
problems in the oropharynx and upper respiratory
tract. Oral examination of the patients shows
dryness, hyperemia, and a thin and parchmentlike appearance of the oral mucosa. Dry lips and
cracks in the lip corners and oral candidiasis may
be noticed. Unilateral or bilateral swelling of the
parotid glands occurs in 60% of patients with
pSS.10-12
Although pSS is a common disease with
an impact on patients, there is little evidence
for treatment. Evidence-based evaluation of
treatments is important in planning clinical trials,
and major efforts are being made to determine
outcome measures in pSS.13
Different indexes have been developed for
the evaluation of disease-related symptoms.14-16
However, these indexes generally evaluate a
single aspect of the disease. For example, the
Profile of Fatigue and Discomfort (PROFAD) and
the Sicca Symptoms Inventory (SSI) assess fatigue
and sicca symptoms, and the Sjögren syndrome
Disease Activity Index and Sjögren’s Systemic
Clinical Activity Index evaluate the patient’s
systemic status. The scoring of all these indexes
is detailed and time consuming.14-17 Therefore, the
European League Against Rheumatism (EULAR)
developed the EULAR Sjögren Syndrome
Patient Reported Index (ESSPRI) following a
multinational study to assess the perception of
the most common symptoms by the patient,
and it has been used as an outcome measure
in clinical trials. ESSPRI has been shown to
correlate with the commonly used quality of life
and functional status measures.18
As a result, it is used as the gold standard in
the overall evaluation of the patient's self-reported
disease activity. ESSPRI is a symptom severity
scale to evaluate SS and completed by the patient.
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The patient is asked to express complaints of
fatigue, pain and dryness with a score of 1 to 10.
The total score is the result of the arithmetic mean
of the scores obtained from these three questions.
While an ESSPRI score of <5 is considered as
acceptable disease status, a score of ≥5 indicates
high disease activity finding.18
Other than in English, the index has proven
validity and reliability in the Brazilian Portuguese
language.19 Validity and reliability studies of
ESSPRI have not been conducted in Turkish.
Therefore, in this study, we aimed to assess the
reliability and validity of the Turkish version of
ESSPRI (TR) in patients with pSS.

Materials AND METHODS
This cross-sectional survey study was
conducted at Department of Rheumatology,
Medical Faculty of Pamukkale University
between March 2019 and July 2019. The study
sample consisted of 30 patients (5 males, 25
females; mean age 54.1±10.5 years; range, 18
to 75 years) diagnosed with pSS according to
the revised American College of Rheumatology
(ACR)/EULAR classification criteria. It has been
reported in the literature that the number of
samples should be at least five times the number
of items20 and the incidence of the disease is
low.21
The inclusion criteria were (i) a diagnosis
of pSS according to the revised ACR/EULAR
classification criteria, (ii) voluntary participation
in the study, (iii) age >18 years, and (iv) regular
use of rheumatic drugs for at least three months
before the study.
The exclusion criteria were (i) the presence
of another autoimmune disease, (ii) cirrhosis,
sarcoidosis, or known hepatitis infection,
(iii) acquired immunodeficiency syndrome,
(iv) pre-existing lymphoma, (v) graft versus
disease, (vi) a history of radiation to the head and
neck region, or (vii) a history of anticholinergic
drug use. The data of any participant whose
drug treatment was changed during the study
were not included and the participation of
the participant was terminated. The study
protocol was approved by the Medical Faculty
of Pamukkale University Ethics Committee
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(meeting no. 15, dated: 10.09.2019). A written
informed consent was obtained from each
patient. The study was conducted in accordance
with the principles of the Declaration of Helsinki.
Demographic data were collected via
a structured interview. All participants were
evaluated in the outpatient clinic by the same
investigator. Oral health-related quality of life was
assessed using the Oral Health Impact Profile-14
(OHIP-14) and Oral Health-Related Quality of Life
United Kingdom (OHRQOL-UK) questionnaires.
Then, after 5 minutes of rest in a quiet laboratory
setting, the basal and stimulated (2% citric acid)
salivary flow (BSF-SSF) rate was measured using
the salivary flow rate test. The evaluation was
performed in a single session lasting 45-60
minutes.
During the ESSPRI cross-cultural adaptation
process, previously recommended procedures
were followed in five stages.22,23 First, the
questionnaire was translated from English to
Turkish by two different independent translators,
whose native language was Turkish, and then
both translations were synthesized into one.
Second, another two independent translators
(native English speakers), who were unaware of
the original items, performed back-translations
of the previously obtained Turkish translation of
the questionnaire. After the translations were
completed, four physiotherapists experienced in
pSS, who did not participate in the translation
processes, held a consensus meeting and prepared
the pre-final version. Finally, the pre-final version
of ESSPRI (TR) was administered to 10 patients
with pSS to evaluate comprehensibility and to
determine other linguistic fine-tuning. During
these interviews, no conflicts were obtained
related to the comprehension or clarity of the
items. The three-item ESSPRI (TR) is presented
in Appendix 1.
The ESSPRI is a symptom severity assessment
questionnaire completed by the patient and used
to evaluate SS. The patient is asked to express
complaints of fatigue, pain and dryness with a
score of 0-10. While a score of 0 indicates no
symptoms, a score of 10 indicates the highest
level of symptoms. When scoring, the patient
is asked to mark the scoring that best describes
his or her condition in the last two weeks. The
patient should indicate the option that best
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describes the severity of his or her symptoms
over the past two weeks. Each area independently
indicates the severity of the symptom. The final
score is obtained by averaging the scores of the
three domains. While an ESSPRI score of <5 is
considered as acceptable disease status, a score of
≥5 indicates high disease activity findings.18
The OHIP, a validated and reliable
instrument, was used to assess the quality
of life associated with oral health. OHIP-14
consists of 14 questions and five optional
responses for each question, scored between
0-4 as a Likert scale: “0”=never, “1”=rarely,
“2”=sometimes, “3”=often and “4”=always.
OHIP-14 consists of seven dimensions:
functional limitation (questions 1 and 2),
physical pain (questions 3 and 4), psychological
discomfort (questions 5 and 6), physical disability
(questions 7 and 8), psychological disability
(questions 9 and 10), social handicap (questions
11 and 12) and handicap (questions 13 and
14). Dimensions can be scored individually and
the total OHIP score is obtained as the total
of the scores of these seven dimensions. High
scores indicate that quality of life is adversely
affected.24 The reliability and validity studies of
the Turkish version of OHIP-14 were conducted
in 2006 by Mumcu et al.25
The OHRQOL-UK was developed in 2000
by McGrath and Bedi in England and it consists
of 16 questions assessing the impact of the
individual's orofacial status on their quality of
life. OHRQOL-UK consists of four dimensions:
symptoms (questions 1 and 2), physical status
(questions 3, 4, 5, 6 and 7), psychological status
(questions 8, 9, 10, 11 and 12) and social status
(questions 13, 14, 15 and 16). These questions
are scored on a five-point Likert-type scale with
the total score ranging from 16 to 80. Low
scores indicate that the quality of life related
to oral-dental health is low.26 The reliability
and validity studies of the Turkish version of
OHRQOL-UK were conducted in 2006 by
Mumcu et al.25
For the salivary flow rate test measurement,
patients with pSS were asked to come to the clinic
at 09:00 without eating or drinking anything in
the morning. To determine the amount of basal
saliva, the individual was rested for 5 min before
starting the measurement. Then, the weight
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Table 1. Demographic and disease-related information of individuals
included in study
Variables

n

%

Age (year)
Sex
Female
Male

25
5

Body mass index (kg/m2)
Disease duration (year)

Median

Min-Max

55.0

26.0-74.0

27.36

18.75-35.38

6.0

1.0-19.0

83.3
16.7

Max: Maximum; Min: Minimum.

of the measuring cup was determined and the
individual was asked to collect his or her saliva
into the measuring cup for 10 minutes in a quiet
environment. The amount of saliva collected was
measured on a sensitive scale and recorded in
grams. The method for measuring the amount
of stimulated saliva was the same. Unlike the
method of measuring the amount of basal saliva,
two drops of citric acid (2%) were placed on the
individual's tongue to stimulate the amount of
saliva just before starting the measurement of the
amount of stimulated saliva.27
Statistical analysis
The distribution of continuous variables
was examined with the Shapiro-Wilk test. In
the representation of descriptive statistics for

numerical variables, mean±standard deviation
and median (minimum-maximum) values were
stated. Number and percentage were used for
categorical variables. Construct validity was
examined using factor analysis. Factor loadings
and Bartlett's test of sphericity were calculated.
External construct validity (convergent validity)
was evaluated with the Spearman correlation
coefficient. The internal consistency reliability
of the scale was examined using the Cronbach
alpha coefficient. Reproducibility (test-retest
reliability) was assessed with the intraclass
correlation coefficient (ICC, two-way mixed
effects, absolute agreement).28 A Bland-Altman
plot was used to evaluate the agreement
between test and retest. The one sample t-test
was applied to determine whether the mean of

Table 2. Descriptive statistics of applied scales and clinical findings
Median

Min-Max

Amount of saliva (g)
Basal
Stimulated

1.75
1.92

0.00-5.74
0.20-8.26

OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14

20
3.5
2.5
5
2
2.5
3
3

3-46
0-8
0-8
0-8
0-7
0-6
0-8
0-8

39
5
12
12
10

24-48
3-6
4-15
8-15
5-12

Total
Functional limitation
Physical pain
Psychological discomfort
Physical disability
Psychological disability
Social handicap
Handicap

OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK

Total
Symptom
Physical status
Psychological status
Social status

Max: Maximum; Min: Minimum; OHIP-14: Oral Health Impact Profile-14; OHRQOL-UK: Oral HealthRelated Quality of Life-UK.
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As a result of the Bartlett test, the correlation
matrix was found to be suitable for factor analysis
(Bartlett’s c2=13.014, df=3, p<0.005). When the
factor structure of the ESSPRI (TR) was examined,
it was found that three items were combined in a
single factor and the variance explanation rate
was 61.31%. Factor loadings were obtained as
0.780, 0.785 and 0.784, respectively. The total
score of ESSPRI (TR) and descriptors for each
item are given in Table 3.

Table 3. Descriptive statistics for each question and
total score of ESSPRI
Median

Min-Max

Total

7

3-9

Dryness

8

1-10

Fatigue

6

2-10

Pain

7

2-10

ESSPRI: European League Against Rheumatism Sjögren Syndrome Patient
Reported Index; Max: Maximum; Min: Minimum.

Table 4 shows the correlation between the
ESSPRI (TR) and OHIP-14 and OHRQOL-UK
scores. There was a significant positive
correlation between ESPRI (TR) total score and
the total score of OHIP-14 (Figure 1a) and the
subdimension scores of OHIP-14 (p<0.05). A
significant negative correlation was determined
between the ESSPRI (TR) total score and the
total score of OHRQOL-UK (Figure 1b) and the
physical status dimension, psychological status
dimension and social status dimension scores
of OHRQOL-UK (p<0.05). The correlation
between the ESSPRI (TR) and the symptom
dimension of OHRQOL-UK was not significant
(p=0.075).

the difference was different from zero. For all
statistical analyses, IBM SPSS Statistics version
21.0 software was used (IBM Corp, Armonk,
NY, USA). A value of p<0.05 was accepted as
statistically significant.

RESULTS
The demographic and disease-related
information of the patients included in the study
is given in Table 1. The results of the salivary
flow rate test and scores of OHIP-14 and
OHRQOL-UK questionnaires are summarized
in Table 2.

The internal consistency coefficient (Cronbach
alpha) of the ESSPRI (TR) was 0.682 and the

Table 4. Correlation between ESSPRI and OHIP-14 and OHRQOL-UK questionnaires
Total

Dryness

Fatigue

Pain

rho

p

rho

p

rho

p

rho

p

Amount of saliva (g)
Basal
Stimulated

-0.386
-0.500

0.035
0.005

-0.632
-0.538

<0.001
0.002

-0.194
-0.425

0.305
0.019

-0.279
-0.294

0.136
0.115

OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14
OHIP-14

0.803
0.647
0.706
0.499
0.562
0.621
0.528
0.570

<0.001
<0.001
<0.001
0.005
0.001
<0.001
0.003
0.001

0.554
0.456
0.578
0.352
0.266
0.392
0.339
0.460

0.002
0.011
0.001
0.056
0.155
0.032
0.067
0.011

0.779
0.630
0.627
0.451
0.658
0.506
0.630
0.612

<0.001
<0.001
<0.001
0.012
<0.001
0.004
<0.001
<0.001

0.507
0.309
0.400
0.295
0.321
0.575
0.306
0.296

0.004
0.096
0.028
0.114
0.083
0.001
0.100
0.112

-0.674
-0.330
-0.744
-0.526
-0.473

<0.001
0.075
<0.001
0.003
0.008

-0.504
-0.241
-0.512
-0.403
-0.329

0.005
0.200
0.004
0.027
0.076

-0.629
-0.391
-0.673
-0.432
-0.505

<0.001
0.033
<0.001
0.017
0.004

-0.505
-0.248
-0.511
-0.513
-0.365

0.004
0.186
0.004
0.004
0.047

Total
Functional limitation
Physical pain
Psychological discomfort
Physical disability
Psychological disability
Social handicap
Handicap

OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK
OHRQOL-UK

Total
Symptom
Physical status
Psychological status
Social status

ESSPRI: European League Against Rheumatism Sjögren Syndrome Patient Reported Index; OHIP-14: Oral Health Impact Profile-14; OHRQOL-UK: Oral Health-Related
Quality of Life-UK; rho: Spearman correlation coefficient. Strength of rho: values less than 0.20 indicate no correlation, values between 0.20 and 0.39 indicate weak, values
between 0.40 and 0.69 indicate moderate, values between 0.70 and 0.89 indicate strong, and values greater than 0.90 indicate very strong correlation.
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(b)
rho=0.803; p<0.001

rho=0.674; p<0.001

76

50

66
OHRQOL-UK

OHIP-14

40
30
20
10

56
46
36
26

0

16
0

2

4

6

8

10

ESSPRI

0

2

4

6

8

10

ESSPRI

Figure 1. Scatter plots of European League Against Rheumatism Sjögren Syndrome Patient Reported
Index and Oral Health Impact Profile-14 (a) and Oral Health-Related Quality of Life-UK (b) questionnaires.
ESSPRI: European League Against Rheumatism Sjögren Syndrome Patient Reported Index; OHIP-14: Oral Health Impact Profile-14;
OHRQOL-UK: Oral Health-Related Quality of Life-UK; rho: Spearman correlation coefficient.

index was found to be at an acceptable level.
The total item correlation was 0.494, 0.500 and
0.499, respectively.

Table 5. Test-retest reliability of ESSPRI
95% CI of ICC
ESSPRI

ICC

Lower-upper

Reliability

Total

0.925

0.850-0.964

Excellent

Dryness

0.950

0.897-0.976

Excellent

Fatigue

0.904

0.809-0.953

Excellent

Pain

0.835

0.683-0.918

Good

ESSPRI: European League Against Rheumatism Sjögren Syndrome Patient
Reported Index; CI: Confidence Interval; ICC: Intraclass correlation coefficienttwo way mixed model-absolute agreement; Intraclass correlation coefficient
values less than 0.50 indicate poor reliability, values between 0.50 and 0.75
indicate moderate reliability, values between 0.75 and 0.90 indicate good
reliability, and values greater than 0.90 indicate excellent reliability.28

1.5

+1.96 SD
1.25

ESSPRI 1 - ESSPRI 2

1.0
0.5
0.0
-0.5
-1.0

-0.97
-1.96 SD

-1.5
3

4

5

6

7

8

9

10

Average of ESSPRI 1 and ESSPRI 2

Figure 2. Plot of difference scores against average of
European League Against Rheumatism Sjögren Syndrome
Patient Reported Index 1 and 2 measurements.
ESSPRI: European League Against Rheumatism Sjögren Syndrome
Patient Reported Index; SD: Standard deviation.

The test-retest reliability of ESSPRI (TR) was
found to be quite high. The obtained intraclass
correlation coefficients and confidence intervals
were given in Table 5. When the difference
between the test and retest was examined with the
Bland-Altman plot, there was no value exceeding
the confidence limit for the difference and the
differences were distributed randomly around zero
(p=0.186; Figure 2).

DISCUSSION
The Turkish version of the ESSPRI was found
to be clinically valid and reliable for use in clinical
evaluations, and rehabilitation interventions in
patients with pSS.
The ESSPRI was created with the participation
of a multinational patient panel from Europe,
and North and South American countries. The
aim was to include the opinions of patients in
different cultures regarding the importance and
severity of symptoms.18 The score obtained from
the patient's self-assessment was of benefit in
demonstrating that ESSPRI was easy to use
and satisfactory in the assessment of patient
symptoms in pSS.15,16 Although ESSPRI is a
subjective assessment method for the severity of
pSS symptoms, it is currently the most widely
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used system internationally, with the advantage
of responding more quickly to the patient's
perception.18
Prior to the development of ESSPRI, SSI
was used to assess the characteristics of
symptoms of dryness, and PROFAD was used
for fatigue and discomfort symptoms, but
these assessment scales did not have a global
score.15,16 Thus, ESSPRI provides a significant
advantage as both a general score while
separate scores for sub-items are obtained
which can evaluate all symptoms of the disease.
As the index has a global score, it is also a
consistent aid in designing and conducting
clinical trials in pSS.18
The ESSPRI was initially composed of
10 items to question general symptoms such as
fatigue, pain and mental fatigue, and dryness
in six areas (eye, mouth, vagina, skin, nose,
airway and respiration). In an international
study, the psychometric properties of the threequestion index were found to be as good as
the 10-question index. Therefore, the index is
limited to three global questions.18
Test-retest reliability measures the stability of
answers to questions of a scale over time. After
the first and second evaluation of the ESSPRI
(TR), the ICC score was 0.925 for the total
score, 0.950 for dryness, 0.904 for fatigue and
0.835 for pain. With these results, test-retest
reliability was obtained at excellent and good
levels. With a Bland-Altman plot (Figure 1),
there was no systematic bias in understanding
the measurements between the test and retest,
and the data were well distributed. Likewise,
internal consistency is important to measure a
basic construct in multiple items. The internal
consistency coefficient (Cronbach alpha) for
ESSPRI (TR) was determined as 0.682, showing
that the scale was very reliable. The Brazilian
Portuguese study of ESSPRI is the only other
language version study in the literature. In that
study, the ICC score was 0.911 and test-retest
reliability was reported to be excellent.19
However, unlike the current study, the Brazilian
Portuguese version reported that the internal
consistency coefficient was 0.447 and weak.
The Turkish version results show that ESSPRI
(TR) is reliable and valid.
Since BSF-SSF rate is an objective evaluation
method, and OHIP-14 and OHRQOL-UK
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questionnaires, examining the effectiveness
of oral health on quality of life, are widely
accepted because of their reliability and validity,
they were determined as the gold standard
for determining the construct validity. 24-26
Therefore, these assessment methods were used
to evaluate the construct validity of ESSPRI
(TR). A weak and moderate correlation was
determined between ESSPRI (TR) total score
and salivary flow rate. In addition, the ESSPRI
(TR) total score was correlated moderately
and highly with all subdimensions and total
scores of the OHIP-14 questionnaire. The
ESSPRI (TR) total score was also determined
to be correlated moderately and highly with all
dimensions of OHRQOL-UK except symptom
dimension. It can be considered that the
relationship between the symptom dimension
of OHRQOL-UK and the ESSPRI (TR) total
score was not seen because the two questions
evaluating the findings related to the symptoms
in the symptom dimension of OHRQOL-UK
did not show similarity to the ESSPRI (TR)
questions.
The ESSPRI is an index that evaluates
symptom severity of fatigue, pain and dryness.
Fatigue, pain and dryness symptoms have
a high impact on disease perception and
quality of life. Disease activity evaluation results
also provide information about the patient's
systemic complications. In the reliability and
validity study of the Brazil-Portuguese version
of ESSPRI, the ESSPRI total score determining
the severity of symptoms was found to be high
in patients with low disease activity score. The
authors emphasized that only evaluating disease
activity does not provide enough information
about the patient's symptoms and that ESSPRI
should be evaluated.19 However, a limitation
of this study was that disease activity was
not evaluated in the current study patients. If
disease activity had been evaluated, systemic
complications may have been revealed and
the relationship between symptom severity
and systemic complications could have been
determined.
In conclusion, the ESSPRI (TR) is a valid
and reliable index for assessing the severity of
symptoms in patients with pSS.
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Appendix 1
EULAR Sjögren Sendromu Hasta Bildirim ‹ndeksi (ESSPRI)
Lütfen soruları, yalnızca son iki hafta içinde semptomlarımızın en iddetli halini göz önünde bulundurarak cevaplayınız. Lütfen
cevabınızı en iyi tanımlayan seçene¤i iaretleyiniz. Lütfen tüm soruları dikkatlice cevaplayınız.

Örnek:
A¤rı yok
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1) Son iki hafta içinde kurulu¤unuz ne kadar iddetliydi?
Kuruluk yok
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2) Son iki hafta içinde yorgunlu¤unuz ne kadar iddetliydi?
Yorgunluk yok
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3) Son iki hafta içinde a¤rınız (kol ya da bacaklarınızdaki eklem ya da kas a¤rısı) ne kadar iddetliydi?
A¤rı yok
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