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Abstract

Background. ThyPRO is a recently developed
thyroid-specific quality of life (QoL) questionnaire
applicable to patients with benign thyroid disorders(BTD).
The aim of the present study was to translate ThyPRO and
ThyPRO-39 into Romanian, and to evaluate reliability and
cross-cultural validity.

Methods. Standard methodology for translation
and linguistic validation of patient-reported outcomes
(PRO) was applied. The questionnaire was completed
by 130 patients with benign thyroid diseases seen at
Department of Endocrinology in the Emergency County
Hospital, Tirgu Mures, Romania, between October 2015
and March 2016. Internal reliability of the Romanian
version of the ThyPRO (ThyPROro) scales was assessed
for multi-item scales using Cronbach’s alpha coefficient.
An efficient method for testing cross-cultural validity is
analysis of differential item functioning (DIF). Uniform
DIF between the Romanian and the original Danish sample
was investigated using ordinal logistic regression. The
translation process proceeded without difficulties, and any
disagreements were revised by one of the developers and
the language coordinator.

Results. Internal reliability for ThyPRO was
satisfactory. Cronbach’s alpha coefficients for the 13 scales
ranged from 0.78 to 0.93 for the ThyPROro and 0.78 to
0.87 for the ThyPROro-39. In the 85-item ThyPRO, nine
instances of DIF were found. Most were minor, explaining
<3% of the variation in scale score, but DIF in positively
worded items were larger, with explained variance (R2’s)
around 10-15%.

Conclusion. The ThyPROro questionnaire is
ready for assessment of health-related quality of life in
Romanian patients with benign thyroid diseases.

Key words: benign thyroid disease, quality of life,
questionnaire, Romanian versions.

INTRODUCTION

Benign thyroid diseases are very common
endocrine disorders which affect individuals of all
ages, mainly women. For most patients a main goal
is longevity in good health, because many thyroid
disorders are associated with increased morbidity and
excess mortality (1, 2). Therefore the treatment should
be focused on optimizing the quality of life (QoL) (3, 4).
According to the available literature, health-related
quality of life (HRQoL) is impaired in patients with
benign thyroid disorders, such as non-toxic goiter,
hyperthyroidism (either as toxic nodular goiter or
Graves’ disease - with or without Graves’ orbitopathy)
and autoimmune or post-thyroidectomy hypothyroidism
(5-9). In the past decades, the importance of involving
measurements of HRQoL aspects in the evaluation
of thyroid patients has been increasingly recognized
(3-8). HRQoL concerns the patients’ point of view in
terms of how they feel and what they are able to do
in everyday life. It has been defined as the subjective
assessment of the impact of disease and its treatment on
the physical, psychological, social, and somatic domains
of functioning and well-being (4, 10). To an increasing
extent, the broader, but also more neutral term ‘patient-
reported outcomes (PROs)’ is replacing HRQoL.

QoL can be assessed by generic and/or
disease specific QoL questionnaires (11). ThyPRO
is the first comprehensive thyroid-specific patient-
reported outcome questionnaire measuring QolL,
recently developed by Watt et al.(12) in Denmark. This
instrument has been validated for patients with any
benign thyroid disease (4, 12-14) with a good cross-
cultural validity (15), and is recommended for use in
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clinical studies (16) as well as in daily clinical practice
(17). Recently, an abbreviated, 39-item version of
ThyPRO was developed - ThyPRO-39 - with optimized
cross-cultural validity (18).

Currently, no thyroid-specific instrument for
measuring thyroid-specific HRQoL exists in Romanian.
When pursuing a measurement instrument in a new
population, already existing validated measures in
other languages should be translated, adapted and
cross-culturally validated, to enhance cross-cultural
comparability (19). The evaluation of cross-cultural
validity implies the analysis of differential item
functioning (DIF) using either item response theory
methods or logistic regression (20-23). DIF is used when
there is a difference in the response to a specific item for
subjects from different countries, with the same overall
score or, more precisely, the same level of a measured
attribute (24-27). The previous cross-cultural validity
assessment of the ThyPRO questionnaire, using DIF
analysis, has had good results (15).

The aim of the present study was to translate
ThyPRO and ThyPRO-39 into Romanian, and to
evaluate reliability and cross-cultural validity of both
versions.

MATERIALS AND METHODS

ThyPRO questionnaire — characteristics and
translation steps

The ThyPRO consists of 85 items summarized
in 13 scales covering physical and mental symptoms,
function and well-being as well as impaired participation
in important life activities, as shown in Table 1 (12,
13). Subsets of 39 of these 85 items are included in
ThyPRO-39, the scales of which can thus be constructed
from the responses to the 85-item version. The selected
questions for ThyPRO-39 are presented in Table 1.

Approximately 15-20 minutes are needed to
answer the 85-item version, which has a reference period
of four weeks. Each item is rated by the patient on a five-
point Likert scale: 0 — not at all; 1 — a little; 2 — some;
3 — quite a bit; 4 — very much/completely. The 13
scales are derived by averaging and linearly transforming
these item scores into their respective 0-100 scale score,
increasing scores indicating decreasing QoL (i.e., more
symptoms or greater impact of disease) and lower
scores indicating better QoL. The score is summarized
according to the formula “Transformed score = (raw
sum score/highest possible raw sum score)*100”. For
example, the Tiredness scale contains: TQ2A TQ2B
TQ2C TQ2D TQ3A TQ3B TQ3C; if the patient's

response is “not at all” to all 7 questions, the scale score
is 0. One of the hypothetical versions of answers could
be: two responses -a little”, two responses -’some”, two
responses -”’quite a bit” and one response - “very much”,
then the scale score willbe (1 +1+2+2+3 +3 +4)/28
*100 =16 /28 *100 = 57.

After the developers’ approval, the question-
naire was translated into Romanian. Standard
methodology for translation and linguistic validation of
PRO was applied (28, 29): Initially, two independent
translations of the English version of the ThyPRO
questionnaire into Romanian were performed by
two independent professional translators whose
native language is Romanian. A reconciled version
was constructed on the basis of these translations,
in collaboration with a language coordinator. This
“reconciled forward translation” was translated
back into English by a professional translator
whose native language is English. The backwards
translation was compared to the original English
version by a consultant expert native in English, one
of the developers of ThyPRO (TW) and the language
coordinator. Any issue arising during the process was
documented and if revisions were made, the forward-
backward translation was repeated, until a final
version was reached. Finally, ThyPROro was tested
by the cognitive interview techniques in five patients
with thyroid disorders (hyperfunctioning nodule with
subclinical hyperthyroidism, Hashimoto’s thyroiditis
in two patients, multinodular non-toxic goiter and
Graves’ disease with orbitopathy), with a median age
of 56 (range 40 - 66 years) and different educational
levels. The procedure included, but it was not limited
to five questions: “l. Did you have any difficulty
understanding this item?; 2. What does this item mean
to you?; 3. Would you rephrase this item?; 4. Is this
item relevant to your situation?; 5. If the response
options are not clear and consistent with this item, how
would you rephrase them?”.

Data base and study design

Patients with benign thyroid disease, seen
in the Department of Endocrinology at Emergency
County Hospital, Tirgu Mures, Romania, between
October 2015 and March 2016, were included
(Romanian sample). Inclusion criteria were: age above
18 years and benign thyroid disease. The benign thyroid
diseases comprised: non-toxic goiter (diffuse non-toxic
goiter, multinodular non-toxic goiter, uni-nodular non-
toxic goiter and solitary cyst), toxic nodular goiter
(multinodular toxic goiter and toxic adenoma), Graves’
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Table 1. Scales and items of ThyPRO and ThyPRO - 39

Physical symptom scales

Goitre Symptoms

Hyperthyroid Symptoms

Hypothyroid
Symptoms

Eye Symptoms

la - Sense of fullness in neck

1b - Visible swelling in front
of neck

Ic - Pressure in throat

1d - Pain in front of neck
le - Throat pain felt in ears
1f - Lump in throat

1g - Clear throat often

1h - Discomfort swallowing
1i - Difficulty swallowing
1j - Sense of suffocating

1k — Hoarseness

1l -Trembling hands
Im - Increased sweating

In - Palpitations
1o - Shortness of breath

1p - Sensitive to heat
1r - Increased appetite
Is - Loose stools

1t - Upset stomach

Function and well-being scales

Tiredness

2a - Been tired

2b - Been exhausted
2c - Difficulty getting
motivated

2d - Felt worn

3a - Full of life

3b - Energetic
3c - Able to cope with life

Cognitive Impairment

4a - Problems remembering
4b - Slow or unclear

1q - Sensitive to cold
Icc - Swollen hands or

feet
1dd - Dry skin

lee - Itching skin

Emotional
Susceptibility

7a - Difficulty coping
7b - Not like yourself
7c - Easily stressed

thinking

4c - Difficulty finding words
4d - Been confused

4e - Difficulty learning

4f — Difficulty concentrating

7d - Mood swings
Te - Irritable

7f - Frustrated
7g - Angry
7h - Felt in control

Psychological symptom scales

Anxiety

5a - Nervous

5b - Afraid or anxious
Sc - Felt tension

5d - Concerned being
seriously ill

Se - Uneasy
5f — Restless

Participation scales

Impaired Social Life
8a - Difficult being with
other people

8b - A burden to other

people
8c - Conflicts with other

people
8d - People lack under-
standing

Overall Quality of Life

Depressivity

6a - Sad

6b - Depressed

6¢ - Discouraged
6d - Crying easily
6e - Unhappy

6f - Happy

6g - Self-confident

Impaired Daily Life

9a - Difficulty managing
daily life

9b - Limit leisure activities
9c - Difficulty participating
in life

9d - Difficulty getting
around

e - Everything takes longer
9f - Difficulty managing job

7i - Felt in balance

lu - Watery eyes

1v - Bags under the eyes
1w - Grittiness in eyes
1x - Reduced sight

ly -Pressure in eyes

1z - Double vision

laa - Pain in eyes

1bb - Sensitive to light

Cosmetic Complaints
1la - Disease affect appearance

Impaired Sex Life
10a - Negative influ-
ence on sex life

10b - Decreased

signs

11b - Unsatisfied with appearance
11c - Camouflage or mask visible

11d - Bothered by other people

sexual desire

looking

11e - Influence on clothes worn

11f - Felt too fat

12 - Has your thyroid disease had a negative effect on your quality of life?

194



Romanian version of the Thy PRO

disease with orbitopathy, Graves’ disease without
orbitopathy, Hashimoto’s thyroiditis and post-operative
hypothyroidism. Histopathology for all patients with
post-operative hypothyroidism was benign. Exclusion
criteria were major psychiatric disorders, malignancy
or severe comorbidity.

Sociodemographic data were self-reported as
part of the questionnaire and included: gender, age,
education level, marital status and current employment
status. The clinical characteristics were retrieved
from medical records and contained: biochemical
thyroid function tests (TSH, free T4, free T3), thyroid
peroxidase antibodies (TPOAb), TSH receptor
antibodies (TRAD) at the time of diagnosis, thyroid
ultrasound (thyroid volume), type of thyroid disorder
(if available), duration of the disease, previous and
current treatment, and comorbidity.

The patients completed the ThyPROro
questionnaire in the presence of a physician, who dealt
with HRQoL assessments, so there were no missing
data, nor reading or writing problems.

The study was approved by the Ethical
Committee of the University of Medicine and Pharmacy
of Tirgu Mures, Romania, and written informed consent
was obtained from all patients prior to their inclusion in
the study.

As described elsewhere (12, 15), patients from
Denmark comprised patients referred to the endocrine
outpatient clinics at Copenhagen University Hospital,
Rigshospitalet, and Odense University Hospital for
treatment of benign thyroid diseases. All completed the
ThyPRO questionnaire and had blood drawn a few days
prior to or as part of their scheduled visit to the clinics.

Statistical analysis

Statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS, version
20, Chicago, IL, USA) and SAS V9.3. Quantitative
variables were tested for normality of distribution using
the Kolmogorov-Smirnov test and were described by
mean + standard deviation, or median and percentiles
(25; 75%), whenever appropriate.

Reliability analysis

Reliability is defined as the ability of a test to
“yield the same results on repeat trials under the same
conditions”(30). Internal reliability of ThyPROro
scales was assessed for multi-item scales using
Cronbach’s o coefficient. An alpha coefficient above
0.90 is considered “excellent”, above 0.80 as “very
good”, while above 0.70 is “adequate” (30, 31).

Cross-cultural validity analysis

The Romanian versions were compared
pairwise to the original Danish version by examining
uniform and non-uniform DIF (12). For the DIF,
ordinal logistic regression was used (32), with a level of
significance alpha=0.05 with Bonferroni correction (33,
34). The uniform and non-uniform DIF were examined
by comparing pairwise the Danish and Romanian
versions. Apart from the statistical significance, a DIF
must induce a change in the determination coefficient
(r2) of at least 0.02 (32, 35), i.e. a change of more than
2% in the variance of the dependent variable which is
explained by the independent variable (32, 36, 37). For
the estimation of the score level, the sum score was
used, taking into account the item being tested and
excluding the other items with DIF, thus purifying the
sum score (32, 38).

RESULTS

Translation of the ThyPRO

During the forward translation step, a
few translator disagreements were observed. A
reconciled version was constructed on the basis of two
independent translations of the English version (A,
B), in collaboration with an expert native in English.
The translations were identical for 27 items. Other 6
items were chosen combining translation A and B.
For 29 items, translation A was closer to the intended
meaning, more adequate, explicit and colloquial
than translation B, and vice versa for 23 other items.
After the backwards translation had been compared
to the original English version by a consultant expert
native in English, the developer and the language
coordinator, 21 questions had to be revised. For
example, the original English: “Page 4, item 4d - been
confused?”’; Reconciled Version Romanian: “Pagina
4, punctul 4d - ati avut momente de confuzie?”’; Back
Translation: “Page 4, item 4d - have you had moments
of confusion?”; Evaluation: “Developer: Please explain
why it is necessary to include the term “moments” in
this item. Consultant: In Romanian this term leads to
a better and a clearer understanding of the question.
Developer decision: Accepted.”

During the 5 cognitive interviews, 8 problems
in the questionnaire response process were identified.
Two problems involved comprehension: “During the
last 4 weeks, have you had the sensation of fullness in
the neck?”” and “During the last 4 weeks, have you had
difficulty managing your job (for example, finding it
hard to cope or calling in sick)”. Four of 5 patients had
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difficulty in understanding this item. This situation was
solved using and keeping the colloquial meaning of the
words, and it was accepted by the developer and the
language coordinator.

Internal reliability and cross-cultural validity
of the ThyPROro and ThyPROro-39

One hundred and thirty Romanian patients (§89%
females), with a mean age of 53 years, were included.
All completed the ThyPROro questionnaire, which on
average took 20 minutes. Sociodemographic and clinical
characteristics of the patients with thyroid disease are
shown in Table 2, along with a description of the 902
patients from the original Danish validation sample.

The samples had comparable age, gender,
education level, employment status, disease duration and
previous treatment. A higher proportion of patients with
Hashimoto’s disease were included in the Romanian
sample. In the Danish sample the majority of patients had
non-toxic goiter. Mean ThyPRO scores of the 13 scales,
according to language and type of thyroid disease, are
presented in Table 3.

Cronbach's alpha coefficients, for each scale of
both versions, are summarised in Table 4. The reliability
estimates for these 13 scales ranged from 0.78 to 0.93 for
the ThyPROro (85-item) and from 0.78 to 0.87 for the
ThyPROro (39-item).

Table 5 illustrates the results of DIF analysis,
with nine instances of DIF for the 85-item ThyPRO.
The majority were minor, with less than 3% influence
on the scales scores’ variance, but the DIF for positively
worded items had R2 around 10-15%, for which there
was a consistent pattern. In comparison with the Danish
subjects, the Romanians reported in a more exaggerated
manner. Le. for similar overall levels of health, they
reported more positive effects at the best end of the scale
and mirrored negative effects at the worst end of the
scale. Similar results were obtained for the ThyPRO-39,
with all three instances of DIF in the three positively
worded items (Table 6).

DISCUSSION

The purpose of the present study was to
translate the ThyPRO questionnaires into Romanian,
and to establish a reliable and cross-culturally valid
scale structure of the ThyPROro in Romanian patients
with various benign thyroid diseases. We decided to
translate the ThyPRO questionnaire because itis the only
thyroid specific QoL-questionnaire for patients with
benign thyroid diseases. It has appropriate reliability
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Table 2. Sociodemographic and clinical characteristics of Romanian
and Danish thyroid patients

Characteristics R:;?;l;llifn :);;1;];
N 130 902
Gender n (%)

Female 115 (89) 784 (87)
Male 15 (12) 118 (13)
Age (mean + SD, years) 5311 51£15
Environment n (%)

Urban 85 (65) 902 (100)
Rural 45 (35) 0
Marital status, n (%)

Married/unmarried Couple 97 (75) 482 (56)
Single 9(7) 192 (22)
Widow 17 (13) 61 (7)
Divorced 7(5) 127 (15)
Education level

Primary school (0-10 years) 8 (6) 151 (17)
Gymnasium school (11-14 years) 29 (22) 110 (12)
High school (15- 18 years) 64 (49) 261 (29)
University school (>18 year) 29 (23) 346 (38)
Current employment status, n (%)

Unemployed 21 (16) 33 (4)
Pensioner 4(3) 229 (30)
Unqualified worker 64 (49) 39 (5)
Qualified worker 23 (18) 85 (11)
Highly-qualified worker 18 (14) 370 (49)
Diagnosis

Non-toxic goiter 41 (32) 259 (29)
Toxic nodular goiter 9(7) 145 (16)
Graves' disease with/without orbitopathy 19 (15) 260 (28)
Hashimoto’s thyroiditis 46 (35) 198 (22)
Other thyroid diagnosis 15 (12) 40 (4)
Disease duration (mean + SD, years) 6+6.5 5+7.5
Current treatment, n (%)

No treatment 64 (49) 448 (50)
L-Thyroxine 40 (31) 288 (32)
Antithyroid drugs 23 (18) 162 (18)
Other* 3(2) 4(0)
Current thyroid function® n (%)

Euthyroid 95 (73) 530 (58)
Subclinical hypothyroid 18 (14) 124 (14)
Subclinical hyperthyroid 3(2) 122 (13)
Hypothyroid 9(7) 15 (2)
Hyperthyroid 5(4) 98 (11)

Other thyroid diagnosis: Post-operative hypothyroidism, subacute
thyroiditis. 2Other: Radioiodine, thyroid surgery. °Thyroid function:
Euthyroid: normal TSH and fT4. Subclinical hypothyroid: elevated TSH and
normal fT4. Hypothyroid: elevated TSH and decreased fT4. Subclinical
hyperthyroid: decreased TSH and normal fT4 and fT3. Hyperthyroid:
decreased TSH and elevated fT4 or fT3.
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Table 3. Mean ThyPRO scale scores (higher scores with worse symptoms/problems) according to language sample and thyroid disease

Scales Sﬁﬁ; g};ﬁ; ;I,)rlrll); S)]::li’,li)t Tiredness Cognition Anxiety Depressivity F;ﬁ:;:g? sﬁ;;ilt Ir?l?)jzlizt Sex life cgsr?;rll;itril:s
Language

Danish (n=902) 16(17) 22(18) 22(21) 16(17) 49(26) 22(22) 22(23) 29(22) 33(23) 11(17) 18(24) 22(31) 18(21)
Romanian (n=130) 27(20) 36(19) 39(22) 28(22) 47(10) 28(22) 39(25) 43(15) 42(14) 24(22) 28(24) 23(25) 2421
Thyroid disease

Non-toxic goiter (n=41) 27(19) 32(19) 38(22) 28(21) 46(10) 28(20) 38(19) 42(13) 41(14) 24(19) 27(23) 2525 21(17)
Toxic nodular goiter (n=9) 30(16) 41(17) 39(18) 29(26) S1(13) 34(24) 36(28) 42(14) 40(14) 27(20) 36(21) 29(33) 32(29)
Graves disease (n=2) 26(8) 38(13) 34(44) 25(8.8) 57(15) 23(21) 33(6) 36 (5) 39(08) 3127 3129 13(17) 6(3)
Graves' orbitopathy (n=17) 34(23) 38(20) 37(16) 24(20) 49(9) 27(22) 38(25) 41(12) 45(14) 24(21) 30(26) 24(27) 24(l6)
Hashimoto’s thyroiditis (n=46) 30 (21) 27 (20) 31(25) 31(23) 46(9) 29(25) 4129 4407 43(16) 24(25) 29(26) 24(23) 25(24)
Other thyroid disease (n=15) 24 (21) 37(16) 39(21) 26(23) 46(12) 24(19) 40(23) 44(17) 42(12) 20(23) 1721) 17(24) 24(19)

Table 4. Internal consistency reliability coefficients (Cronbach’s alpha) from ThyPROro (85-item) and ThyPROro-39

Scales Cronbach’s a ThyPROro Cronbach’s a ThyPROro-39

Goitre symptoms 0.90 0.81
Hyperthyroid Symptoms 0.78 0.78
Hypothyroid Symptoms 0.87 0.82
Eye Symptoms 0.86 0.79
Tiredness 0.88 0.83
Cognitive Impairment 0.92 0.87
Anxiety 0.91 0.87
Depressivity 0.93 0.82
Emotional Susceptibility 0.88 0.82
Impaired Social Life 0.86 0.81
Impaired Daily Life 0.85 0.84
Impaired Sex Life 0.87

Cosmetic Complaints 0.83 0.86

(equivalent to the “precision” in medical biochemistry)
(12), clinical validity (equivalent to accuracy) (13),
and cross-cultural validity as investigated in several
languages (15).

Applying the recommendations of the
methodology for translation and linguistic validation
PRO translation guidelines (29) only two problems,
involving comprehension, were identified. One of the
reasons for these might be the structural difference
between Romanian and English. Sometimes the word
in English may not have an equivalent in Romanian or
some words may have many different meanings where
used. Finally, the developer and the consultant gave
their consent, and ThyPROro and ThyPROro - 39 were
approved.

Romanian patients had higher mean scores
on the Goitre Symptoms, Hyperthyroid Symptoms,
Hypothyroid Symptoms, Eye Symptoms, Anxiety,
Depressivity, Emotional Susceptibility, Social life
and Daily life scales, compared to Danish patients.
Also, the standard deviation was lower in Romania for
several scales: Tiredness, Depressivity, and Emotional

susceptibility and Sex Life. A similar tendency
has previously been found. Compared to English
patients, Danish patients scored lower on Tiredness,
Depressivity, Emotional Susceptibility and Cosmetic
Complaints scales (15).

Precision, or reliability, can be evaluated
by several techniques, but the most widely used
approach is ‘internal consistency reliability’ using
Cronbach’s alpha (17, 18). Previous analyses have
shown satisfactory internal consistency and reliability
of ThyPRO as estimated by Cronbach’s alpha (10).

The alpha coefficients suggest that the
ThyPROro (85-item) and ThyPROro-39 are reliable
instruments for evaluating QoL of patients with benign
thyroid diseases. The values of Cronbach’s alpha in our
study, being in the range 0.78-0.93 for the ThyPROro
(85-item) and 0.78-0.87 for the ThyPROro-39, were
comparable to previous findings (12, 39). Watt et
al. reported a Cronbach's alpha above 0.9, a very
high reliability estimate, from 904 respondents (12).
Similarly, Branka et al. showed reliability coefficients
for Serbian patients in the range 0.83-0.95 (39). As usual
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Table 5. Differential item functioning of the Romanian ThyPRO (85-item) questionnaire

Abbreviated items wording Slgnlt]i)c&,nce of expl;]i?ll:gl:)cveDIF Direction of DIF
Goitre Symptoms scale
Visible swelling in front of neck <0.0001 2.9% Romanian patients report more visible swelling
Sense of suffocating <0.0001 2.9% Romanian patients report less sense of suffocating
Hyperthyroid Symptoms scale
Romanian patients report more appetite with few
Increased appetite* 0.0004 2.1% hyperthyroid symptoms but less increased appetite with
more hyperthyroid symptoms
Anxiety scale
Nervous® 0.0006 2.0% Romanian pa}tients report more nervousness, mostly at low
levels of anxiety
Depressivity scale
Romanian patients report being more happy at low level of
Happy* <0.0001 11.3% depressivity and less happy at high levels of depressivity;
i.e. they have a more exaggerated response
Romanian patients report being more self-confident at low
Self confident* <0.0001 9.9% levels of Depressivity and less self-confidence at high levels
of Depressivity; i.e. they have a more exaggerated response
Emotional Susceptibility
Romanian patients report being more in control at low
In control* <0.0001 13.1% levels of emotignal susceptib.ili.ty anq less in control at high
levels of emotional susceptibility; i.e. they have a more
exaggerated response
Romanian patients report being more in balance at low
In balance* <0.0001 14.5% levels of emotiqnal susceptib.ili.t}f anq less in balance at high
levels of emotional susceptibility; i.e. they have a more
exaggerated response
Impaired Daily Life
Difficult getting around <0.0001 2.4% Romanian patients report greater difficulty getting around

*Non-uniform DIF.

Table 6. Differential item functioning of the Romanian ThyPRO-39 questionnaire

Abbreviated items wording Significance of

Variance explained

Direction of DIF

DIF by DIF

Tiredness scale
Romanian patients report being more energetic at low

Energetic* <0.0001 10.9% levels of tiredness and less energetic at high levels of
tiredness; i.e. they have a more exaggerated response

Depressivity scale

Self confident* <0.0001 3.4% Rpmaman patients repqrt. being less self-confident at
higher levels of expressivity

Emotional Susceptibility scale

In control <0.0001 3.3% Romanian patients report being less in control

*Non-uniform DIF.

with multi-item scales, the larger number of items in the
85-item version of ThyPRO led to increased reliability.
The DIF evaluation showed that the Romanian version
has acceptable cross-cultural validity, compared with
the Danish original version with the exception of the
positively worded items.

Of the negatively worded items, ‘visible
swelling in front of neck’ has previously been identified
as problematic (15, 40, 41). ‘Sense of suffocating’
also displayed DIF in a previous Serbian sample (15).
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The remaining three DIFs have not previously been
identified as being prone to DIF, but their magnitude
was very small, explaining only about 2% of the
variation.

DIF in the positively worded items have
also been identified previously, albeit with smaller
magnitudes, as judged by the variance explained
(R2) by the DIF. Although a minor violation of the
unidimensionality assumption of the scale might be
the explanation for this, the questionnaire’s developers
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have accepted this, first of all because it minimizes the
ceiling effect, a desirable feature of the instrument (the
ability to discriminate the less affected individuals)
(18), second of all, because factor analysis confirmed
an overall one factor solution as dominant (41).

Future studies should focus on the positively
worded items to validate these further and possibly
revise the wording, before applying the ThyPRO-39ro
in cross-cultural multicentre studies. Future studies
attempting to pursue this should test revised wordings
in mixed methods set-ups. Until this has been settled,
we recommend accounting for this in statistical
analyses, e.g. by testing robustness of findings by
evaluating effect of omitting the positively worded
items from scale scoring. Dimensionality should also
be evaluated further, e.g. by confirmatory factor or
multi-trait analyses. In case differences in mean scale
score levels between similar groups of patients from
different countries, as found in this study, are also
found in larger samples, wording of response options
also of the negatively worded items should be critically
reviewed.

In conclusion, good reliability of the
ThyPROro (85 item) and ThyPROro-39 was found.
Cross-cultural validity was good, but attention should
be given to the three negatively worded items. The
Romanian version of the ThyPRO questionnaire is
ready for use in clinical studies assessing HRQoL in
Romanian patients with benign thyroid diseases.
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