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Introduction The Thyroid-Related Patient-Reported Outcome (ThyPRO) is a new
thyroid-speciﬁc quality of life patient-reported outcome measure for benign thyroid
disorders.
Objective The objective of this study was to investigate the face validity, internal
consistency, and test-retest reliability of the Thai version of the ThyPRO (ThyPROth).
Methods The translation of the ThyPRO questionnaire was performed using double
forward translation, reconciliation, single backward translation, and cognitive debriefing, followed by a panel review. Five thyroid patients evaluated the face validity. The
internal consistency and test-retest reliability were evaluated in 30 patients with
thyroid diseases.
Results The overall validity score was 3.75 (range 0–4). The Cronbach α coefﬁcient
ranged from 0.76 to 0.95, with a total coefﬁcient of 0.97 (95% CI 0.962–0.959),
indicating excellent internal consistency. The test-retest reliability coefﬁcient ranged
from 0.70 to 0.97. All values were 0.70 and above. The total reliability coefﬁcient was
0.86 (95% CI 0.724–0.932), indicating excellent reliability.
Conclusion The ThyPROth was found to be valid and to exhibit good internal
consistency and test-retest reliability. The questionnaire is ready for implementation
in the assessment of health-related quality of life in Thai patients with benign thyroid
diseases.

Introduction with Objective
Thyroid disease is a common problem that physicians often
encounter in general practice. The disease can be categorized
according to the thyroid hormone level as either hyperthyroidism, euthyroid goiter, or hypothyroidism and also
according to thyroid characteristics, such as either diffuse,
single, or multi-nodular goiter.
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In Thailand, the incidences of hypothyroidism and hyperthyroidism are 4.16 percent and 3.18 percent of the total
population, respectively.1 In iodine-sufﬁcient countries, the
prevalence of hyperthyroidism has been shown to range from
0.2 to 1.3%,2,3 and that of hypothyroidism ranged from 1 to 2%.4,5
Thyroid tumors, such as thyroid nodules, have been found
in 2 to 6% of patients via palpation; 19 to 35% with ultrasound; and 8 to 65% through autopsy.6 The risk factors for
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malignancy include increased age, female sex, exposure to
radiation, and lack of iodine. The incidence of thyroid cancer
has grown over the last two decades. The mean annual
incidence of thyroid malignancies in Thailand is 1.5 and
5.1 per 100,000 of the male and female populations, respectively.7 In some cases, either open or endoscopic thyroid
surgery is necessary.8–10
Patients with thyroid diseases are affected by the ﬂuctuations in thyroid hormone levels, resulting in abnormal
symptoms (e.g., dry skin, hair loss, irregular menstruation,
and bradycardia), mental disorders (e.g., depression, loss of
memory, and insomnia), and decreased quality of life.
According to a previous study conducted in Thailand, 22.1%
of patients with a major depressive disorder had abnormal
levels of thyroid hormones.11
Treatments for thyroid disease include medication, radioiodine treatment, and surgery. After treatment, these
patients require life-long follow-up. Like other chronic diseases, the ultimate goal of treatment is a good quality of life,
which is a multidimensional variable that measures a
patient’s physical, emotional, social, and mental status.
Questionnaires are commonly-used tools to assess a
patient’s quality of life. There are two types of quality-of-life
questionnaire: generic and disease-speciﬁc. In Thailand, the
36-Item Short Form Health Survey (SF-36) has been retranslated using a forward-backward method and tested for construct validity and internal consistency reliability.12 In terms of
thyroid-speciﬁc quality of life questionnaires, one study developed and tested the validity and reliability of a Thai version of
the Quality of life-Thyroid Version (QOL-TV).13 However, this
questionnaire is applicable only to patients with thyroid cancer.
To our knowledge, there have been no Thai versions of questionnaires aimed at patients with other types of thyroid disease.
The Thyroid-Related Patient-Reported Outcome (ThyPRO) is
a new thyroid-speciﬁc quality of life patient-reported outcome
measure for benign thyroid disorders.14,15 A recent systematic
review of the quality of thyroid-speciﬁc health-related qualityof-life instruments recommended using ThyPRO for patients
with benign thyroid diseases.16 The objective of this study was
to investigate face validity, internal consistency, and test-retest
reliability of the Thai version of the ThyPRO (ThyPROth).

Method
Characteristics of the ThyPRO Questionnaire
The ThyPRO questionnaire consists of 85 items to evaluate
various aspects of quality of life in patients with thyroid
disease, such as goiter symptoms, hyperthyroid symptoms,
hypothyroid symptoms, eye symptoms, tiredness, cognitive
impairment, anxiety, depressivity, emotional susceptibility,
impaired social life, impaired daily life, impaired sex life,
cosmetic complaints, and overall quality of life. The questionnaire requires around 15 to 20 minutes to complete. Each item
is rated using a 5-point Likert scale (0–not at all, 1–a little, 2–
some, 3–quite a bit, and 4–very much/completely),17 and the
ﬁnal scores are translated into a scale from 0 to 100. Higher
scores indicate more symptoms and worse quality of life.
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Translation Validity
Approval was sought from the questionnaire’s developer. This
study used the standard method for translation of patientreported outcomes.18,19 The questionnaire was translated
from the original English to Thai by two native Thai professional translators from Khon Kaen University’s Department of
Humanities, who were ﬂuent in both Thai and English and
familiar with both Thai and Western culture.
The two translators were independent and blinded to each
other. After the translations were complete, any inconsistencies were solved by a mutual agreement. We called this version
of the questionnaire the “Reconciled Forward Translation of
the ThyPROth.”
The reconciled forward translation questionnaire was
then translated back to English by an American professional
translator (D. S.) who is ﬂuent in both Thai and English. The
backward translation version was compared with the original version of the questionnaire by 1. a native English speaker
and professional translator (D. F.), 2. the developer of the
ThyPRO (T. W.), 3. thyroid specialists (P. P., P. W.), and 4. a
language coordinator (S. C.). Any issue that arose during the
process was documented, and if revisions were made, the
forward-backward translation was repeated, until a ﬁnal
version was developed.
The preﬁnal version of the ThyPROth was tested in 5
patients with thyroid diseases using a cognitive interview
technique. The questions were as follows:
1.
2.
3.
4.
5.

Did you have any difﬁculty understanding this item?
What does this item mean to you?
Would you rephrase this item?
Is this item relevant to your situation?
If the response options are not clear and consistent with
this item, how would you rephrase them?

The cognitive debrieﬁng results were then reviewed, and
the translation was ﬁnalized.

Face Validity
The 5 patients mentioned above were also asked to assess the
validity of the ThyPROth questionnaire by rating each of the
following items on a 5-point Likert scale (0–not at all, 1–a
little, 2–some, 3–quite a bit, and 4–very much/completely):
1. The questions were generally clear, easy to understand,
and easy to answer.
2. Overall, the assessment of the symptoms matched your
situation.
3. The instructions on the questionnaire were clear and easy
to understand.
4. This questionnaire is practicable.

Internal Consistency
The internal consistency was measured based on the correlations among various items in the following 14 areas (85 items):
1. Goiter symptoms (11 items)
2. Hyperthyroid symptoms (8 items)
3. Hypothyroid symptoms (4 items)
4. Eye symptoms (8 items)
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5. Tiredness (7 items)
6. Cognitive impairment (6 items)
7. Anxiety (6 items)
8. Depressivity (7 items)
9. Emotional susceptibility (9 items)
10. Impaired social life (4 items)
11. Impaired daily life (6 items)
12. Impaired sex life (2 items)
13. Cosmetic complaints (6 items)
14. Overall quality of life (1 item)

The Spearman rank-order correlation coefﬁcient assesses
the relationship between the two variables. It has a value
between þ1 and 1, in which 1 is total positive correlation, 0
is no linear correlation, and 1 is total negative correlation.26

Ethical Considerations
This study was approved by the Khon Kaen University Ethics
Committee in Human Research (HE601276). Written informed consent to participate was provided by all patients
enrolled.

Test-retest Reliability
Thirty patients with thyroid disorders were enrolled to
determine whether the results of the ThyPROth were reproducible over time, provided that all other variables remained
the same. All patients completed the baseline ThyPROth
questionnaire and were retested with the same questionnaire 2 weeks after their ﬁrst response.

Participants and Setting
This study was conducted at Khon Kaen University’s Srinagarind Hospital, in Thailand, from September 2017 to March 2019.
Patients over 18 years old with thyroid diseases (including
hyperthyroidism, hypothyroidism, and thyroid nodule) were
recruited. We excluded patients who had cancer or other
chronic diseases (such as heart disease, diabetes mellitus, or
kidney disease), those who were pregnant, and those who had
cognitive impairment or psychological disorders. All participants completed the questionnaire by themselves.

Sample Size
During the translation process, ﬁve patients were recruited
according to the standard methodology of original ThyPRO
questionnaire.14,15 To evaluate internal consistency and testretest reliability, 30 patients were recruited based on the
acceptable sample size for the application of Cronbach α
coefﬁcient.20

Statistical Analysis
The statistical analysis was performed using Stata version 15
(StataCorp LLC, College Station, TX, USA). For patient characteristics and outcomes, continuous variables were presented as mean  standard error (SE), and categorized
variables were presented as frequencies or percentages.
The internal consistency was evaluated using the Cronbach
α test.21 Test-retest reliability was evaluated using the intraclass correlation coefﬁcient (ICC) between the two measurements (two-way mixed effect models).22,23 In the case of
non-normality of data, the Spearman rank-order correlation
coefﬁcient was used. A 95% conﬁdence interval (95%CI) was
calculated for all tests.
The Cronbach α coefﬁcient can be interpreted as followed:
excellent (0.9  α), good (0.8  α < 0.9), acceptable (0.7  α
< 0.8), questionable (0.6  α < 0.7), poor (0.5  α < 0.6), and
unacceptable (α < 0.5).24
The ICC can be interpreted as followed: poor (ICC < 0.5),
moderate (0.5  ICC < 0.75), good (0.75  ICC < 0.9), excellent (ICC  0.9).25
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Results
Translation of the ThyPRO
In the forward translation step, the word/phrasing choices
of the two independent translators were slightly different,
but the meaning of the content was the same. There were
8 items upon which the translators had to reach an
agreement.
The backward translation of ThyPROth was compared
with the original questionnaire. There were 8 items about
which issues were raised by the native English-speaking
professional translator and developer of the ThyPRO. A
consensus among the translator, developer of the ThyPRO,
thyroid specialists, and language coordinator was eventually
reached. Forward and backward translations were repeated
until a ﬁnal version was completed.
Two issues were raised during the cognitive interviews
with the ﬁve patients mentioned above. The authors decided
to change the wording of these two items to be more
consistent with the local language and culture. However,
we did so in a way that ensured these items still corresponded to the variables to be measured and that their
original content and meaning remained unchanged.

Face Validity
All ﬁve patients who were enrolled to participate during the
translation process were female (100%). The mean age of the
patients was 39.5 years. Three had nontoxic goiters (60%), 1
had Graves’ disease, and 1 had hypothyroidism. All participants condition was euthyroid when administered the
questionnaire.
The overall validity score was 3.75 (range 0–4). The 1st
item (“The questions were generally clear, easy to understand, and easy to answer”) received a mean score of 3.6;
the 2nd item (“Overall, the assessment of the symptoms
matched your situation”) received a mean score of 3.6; the
3rd item (“The instructions on the questionnaire were clear
and easy to understand”) received a mean score of 3.8, and
the 4th item (“This questionnaire is practicable”) received a
mean score of 4.

Internal Consistency
Thirty patients were enrolled in the internal consistency and
test-retest reliability study, most of whom were female
(80%). The most common diagnosis was nontoxic goiter
(50%). The average amount of time taken to complete the
questionnaire was 15.36 minutes. (►Table 1)

© 2020. The Author(s).
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Table 1 Patient characteristics
Characteristics

Table 3 Total internal consistency
N (%)

Areas measured

Total Cronbach
α coefficients
(95% CI)

1. Without goiter symptoms (11 items)

0.97
(0.957–0.985)

2. Without hyperthyroid
symptoms (8 items)

0.97
(0.950–0.983)

3. Without hypothyroid symptoms (4 items)

0.97
(0.955–0.984)

4. Without eye symptoms (8 items)

0.97
(0.953–0.984)

5. Without tiredness (7 items)

0.97
(0.957–0.985)

6. Without cognitive impairment (6 items)

0.97
(0.951–0.983)

7. Without anxiety (6 items)

0.97
(0.952–0.983)

8. Without depressivity (7 items)

0.97
(0.957–0.985)

9. Without emotional
susceptibility (9 items)

0.97
(0.956–0.985)

Sex
• Male

6 (20%)

• Female

24 (80%)

Age (mean, years)

48.5  2.36

Diagnosis
• Nontoxic goiter

15 (50%)

• Toxic nodular goiter

6 (20%)

• Graves’ disease

5 (16.67%)

• Hypothyroid

4 (13.33%)

Time used to complete the
questionnaire (mean, min)

15.36  0.24

Table 2 Internal consistency
Areas measured

Piromchai et al.

Cronbach α
coefficients
(95% CI)

1. Goiter symptoms (11 items)

0.76
(0.641–0.882)

10. Without impaired social life (4 items)

0.97
(0.956–0.985)

2. Hyperthyroid symptoms (8 items)

0.92
(0.839–0.999)

11. Without impaired daily life (6 items)

0.97
(0.954–0.984)

3. Hypothyroid symptoms (4 items)

0.78
(0.615–0.953)

12. Without impaired sex life (2 items)

0.97
(0.957–0.985)

4. Eye symptoms (8 items)

0.89
(0.692–0.999)

13. Without cosmetic complaints (6 items)

0.97
(0.954–0.984)

5. Tiredness (7 items)

0.84
(0.745–0.929)

14. Without overall quality of life (1 item)

0.97
(0.957–0.985)

6. Cognitive impairment (6 items)

0.95
(0.896–0.996)

7. Anxiety (6 items)

0.91
(0.861–0.968)

8. Depressivity (7 items)

0.89
(0.758–0.999)

9. Emotional susceptibility (9 items)

0.87
(0.771–0.975)

10. Impaired social life (4 items)

0.83
(0.671–0.987)

11. Impaired daily life (6 items)

0.84
(0.736–0.953)

12. Impaired sex life (2 items)

0.93
(0.853–0.999)

13. Cosmetic complaints (6 items)

0.88
(0.673–0.999)

14. Overall quality of life (1 item)

–

Total internal consistency (85 items)

0.97
(0.962–0.959)

The Cronbach α for the total score without one domain at
a time was calculated. The total coefﬁcient without domain
1 to 14 was 0.97 for all analyses, indicating the uniformity of
total internal consistency across the questionnaire.
(►Table 3)

Test-retest Reliability
The Spearman rank-order correlation coefﬁcient ranged
from 0.70 to 0.97. Most of the areas measured were 0.70
and above, indicating excellent reliability.28 The total coefﬁcient was 0.86 (95% CI 0.724–0.932). (►Table 4).
To evaluate the ﬂoor and ceiling effect, the percentage
frequency of lowest or highest possible score achieved by
respondents was assessed. In the ﬁrst test, 0% of the patients
achieved the best score (100) and 0% achieved the worst
score (0). In the second test, the results remained the same.

Discussion
The internal consistency was calculated for each of the
measured areas and summarized in ►Table 2. The Cronbach α
coefﬁcients ranged from 0.76 to 0.95, with a total coefﬁcient of
0.97 (95% CI 0.962–0.959), indicating excellent internal consistency.27 (►Table 2)

As there was no disease-speciﬁc questionnaire for benign
thyroid diseases available in Thai, there was a need to
translate a standard questionnaire that is used for this
purpose. We decided to translate the ThyPRO questionnaire
because a systematic review of the quality of thyroid-speciﬁc
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Table 4 Test-retest reliability
Areas measured

Spearman rank-order
correlation coefficient
(95% CI)

1. Goiter symptoms (11 items)

0.76
(0.550–0.879)

2. Hyperthyroid symptoms (8 items)

0.75
(0.534–0.874)

3. Hypothyroid symptoms (4 items)

0.78
(0.584–0.890)

4. Eye symptoms (8 items)

0.73
(0.502–0.863)

5. Tiredness (7 items)

0.81
(0.635–0.906)

6. Cognitive impairment (6 items)

0.84
(0.688–0.921)

7. Anxiety (6 items)

0.90
(0.799–0.952)

8. Depressivity (7 items)

0.70
(0.454–0.847)

9. Emotional susceptibility (9 items)

0.73
(0.502–0.863)

10. Impaired social life (4 items)

0.93
(0.857–0.966)

11. Impaired daily life (6 items)

0.86
(0.724–0.932)

12. Impaired sex life (2 items)

0.97
(0.937–0.986)

13. Cosmetic complaints (6 items)

0.89
(0.780–0.947)

14. Overall quality of life (1 item)

0.85
(0.706–0.927)

Total test-retest
reliability (85 items)

0.86
(0.724–0.932)

health-related quality-of-life instruments recommended
using it to evaluate patients with benign thyroid diseases.16
The purpose of this study was to translate the ThyPRO
questionnaire into Thai and to establish the face validity,
internal consistency, and test-retest reliability of the translated version.
During the translation process, we found some differences
in the grammatical structures of the English and Thai version,
such as the use of the temporal expressions and reliance on
context.29
After testing the ﬁnal version of ThyPROth in ﬁve patients,
they rated the overall validity of the test at 3.75 (range 0–4).
All patients rated the practicability of this questionnaire as
excellent.
Internal consistency was evaluated using the standard
Cronbach α approach. A previous study conducted by Watt
et al in 904 patients had found the Cronbach α coefﬁcients of
this questionnaire to be acceptable (> 0.70).15 In our study,
we found the Cronbach α coefﬁcients ranged from 0.76 to
0.95, with a total coefﬁcient of 0.97 (95% CI 0.962–0.959).
This ﬁnding was comparable with other reliability studies.
One study using a Romanian version of the ThyPRO30 found
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that the Cronbach α coefﬁcients ranged from 0.78 to 0.93,
and another using a Serbian version found that they ranged
from 0.83 to 0.95.31
There was no standard cut-point on the acceptable value
of Cronbach α coefﬁcients. However, the acceptable values in
most reports were ranging from 0.70 to 0.95.32,33 A low value
of α could be due to a low number of questions, poor interrelatedness between items or heterogeneous constructs. If α
is too high, it may suggest that some items are redundant, as
they are testing the same question but in a different guise.34
In our study, the Cronbach α coefﬁcient in each area ranged
from 0.76 to 0.95, which is within the acceptable range.
However, the total internal consistency was 0.97, which is
slightly above the acceptable range. This can be explained by
the length of the test, as an 85-item questionnaire is slightly
lengthy and can increase the total α coefﬁcient.35
The test-retest reliability was analyzed using Spearman
rank-order correlation coefﬁcient. Most of the areas analyzed
were above 0.70. The total coefﬁcient was 0.86 (0.724–0.932),
indicating excellent reliability. This ﬁnding was comparable
with the original study by Watt et al, in which the ICCs ranged
from 0.77 to 0.89.14
The limitation of this study was a small sample size.
However, the power calculation was performed to assess
whether the sample size of 30 was enough to reject the null
hypothesis when the alternative hypothesis is true. The
ThyPRO questionnaire has 85 items, we found the Cronbach
α coefﬁcients ranged from 0.76 to 0.95. Based on an α value
ﬁxed at 0.05, the power of this study was higher than 90%.36
14 Furthermore, it can be used to guide the surgeon to
make the surgical decision on benign thyroid tumor. If the
benign tumor was severely affecting the quality of life, the
surgeon may advise the patient to undergo thyroid surgery.
(►Appendix 1 - Available online)We found that the ThyPROth had adequate internal consistency and test-retest
reliability. We are currently planning to conduct a study
that focuses on the construct validity of the ThyPROth by
comparing the responses of benign thyroid disease patients
with those of a normal population.

Conclusion
The ThyPROth was found to be valid and to exhibit good internal
consistency and test-retest reliability. The questionnaire is
ready to be implemented in the assessment of health-related
quality of life in Thai patients with benign thyroid diseases.

© 2020. The Author(s).
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