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with hyperthyroidism in Korea.

Abstract \
@kground: The aims of this study were to develop a hyperthyroidism-specific health status scale of Korea (K-

Methods: A methodological study was performed with hyperthyroid patients to assess the following properties:
content validity, item analysis, Cronbach’s o, intraclass correlation coefficients, and confirmatory factor analysis.
The data were obtained from 80 patients with hyperthyroidism given medical care at C university hospital in

Results: The construct validity was supported by the item-analysis correlations ranging between 0.31 and 0.82.
The internal consistency reliability was from 0.70 to 0.85, and the scale’s stability was confirmed by intraclass
correlation coefficients between 0.57 and 0.97. Construct reliability was 0.81 and the average variance extracted
(AVE) was 0.72. These inclusion criteria resulted in the selection of 30 items in 7 categoties.

Conclusion: This scale will be useful as a limited health-measuring index for the nursing assessment of patients

@words: Health status; Hyperthyroidism; Reliability; Scale; Validity J

Introduction

Thyroid disorder, experienced by about 3% of
Korean adults, is a more common chronic dis-
ease than cancer, which has a prevalence of 2.7%
(1, 2). The prevalence of hyperthyroidism, one
type of thyroid disorder, was 3.40 per 1,000 pop-
ulation in Korea (3) and about 20-93 Caucasians
per 100,000 have had the disease, depending on
the level of iodine intake (4, 5). Given that geo-
graphical region and race have no impact on the
prevalence of hyperthyroidism, the prevalence of
this condition in Korea would be similar (6).

Thyroid hormones have a broad impact on hu-
man organs (6, 7). Thus, the signs and symptoms
of hyperthyroidism are also highly diverse. Im-
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paired thyroid function can increase the risk of
developing cardiovascular disease, osteoporosis,
mental disorders, and disease of the central nerv-
ous system (8-12). Symptoms of hyperthyroidism
often develop so insidiously that they go unno-
ticed and are frequently confused with other
health problems. Thus, a sensitive health status
scale to assess patients with hyperthyroidism
could ameliorate the risk of complications, im-
prove health status, and be immensely helpful in
extending healthy life expectancy.

To date, no Korean scale has been developed to
assess hyperthyroidism. The Hyperthyroidism
Complaint Questionnaire (13) is used in other
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countries. It comprises only residual physical
complaints and psychosocial problems after
treatment for hyperthyroidism. Even though the
results of a comparison with healthy adults has
been published, whether internal consistency can
be found in all items is still a matter of dispute.
Graves’ Ophthalmopathy Quality of Life (14) is a
disease-specific tool developed for patients with
ophthalmopathy, who provide sixteen dichoto-
mous answers to questions related to visual func-
tioning and appearance. It was based on open-
ended questionnaires only from 24 patients.
However, its function is limited to measuring the
quality-of-life associated with ocular disease, and
it's content validity is unclear. The Hyperthyroid
Symptom Scale (15) is a very simple tool with
only ten questions, particularly designed for those
untreated Graves’ disease. This scale was sensi-
tive to changes in both the adrenergic and meta-
bolic components of hyperthyroidism, but not
related to thyroid hormone levels in the initial
assessment of disease.

The existing tools are not yet sufficient to sup-
port validity and reliability measures, such as con-
tent validity, internal consistency, and problems
associated with the number of items. Most hyper-
thyroidism assessment tools have been developed
in Western countries consisting, mainly on a
Caucasian sample. In addition, among the classi-
cal symptoms of hyperthyroidism, hyperactivity is
rarely observed in Asians (16-18), while ophthal-
mopathy occurs more frequently and more se-
verely in Caucasians (6, 14). Considering that,
94% of the Korean hyperthyroidism is due to
Graves’ disease, which causes ophthalmopathy
(0), it is necessary to develop tools whose validity
and reliability have been tested more completely
and that are based on extensive patient reports
and include each body system without negligence.
The health status perceived by those with hyper-
thyroidism covers health problems from physical,
social, and emotional aspects more extensively, in
addition to the existence of the disease or symp-
toms. Therefore, the health status of patients may
be more valuable than the evaluation of the re-
sults of biochemical tests.
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Thus, the purpose of this study was to develop a
scale to assess the health status of Korean pa-
tients with hyperthyroidism and to determine the
validity and reliability of the scale. This scale en-
compasses the extensive impacts of thyroid hor-
mone on peripheral tissue categorized according
to body area. Therefore, this scale is configured
to assess care issues without negligence, as well as
to identify the health status of subjects.

Methods

This work is a methodological study to develop a
Korean hyperthyroidism-specific health status
scale (K-HHSS).

Item generation

The researchers reviewed studies reporting the
consequences of a hyperthyroid state, overall
health status issues, and classical hyperthyroid
symptoms, as well as existing questionnaires, in
order to identify relevant issues for patients with
hyperthyroidism (6-17, 19-21).

The contents of the questionnaire were devel-
oped based on the signs and symptoms and the
physical, mental, and social health problems
caused by the excessive secretion of thyroid
hormone. After reconfirming the frequently ob-
served contents reported in the literature, ques-
tions were categorized according to each body
system

Content validity: To determine if the questions
in the scale propetly represent the attribute or
concept being measured, the content validity was
examined based on experts’ inter-subjective deci-
sions. The content validity index (CVI) was esti-
mated after asking two experts to grade the rela-
tionships with hyperthyroidism. Then, only ques-
tions with a CVI of 0.60 or higher were selected
(22). The experts, also highly qualified endocri-
nologist, have been examining patients with thy-
roid disorder for 25-30 years at a university hos-
pital in Seoul. The items were then more precise-
ly revised and corrected according to a review of
all the open-ended questions, based on empirical
opinions from experts on questions with similar
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definitions and on unrelated and unusual ques-
tions. Based on this process, a self-reporting scale
was developed with a 5-point Likert scale. A high
score signifies poor health status.

Validity

This scale was evaluated by asking the subjects to
scrutinize their signs and symptoms of hyperthy-
roidism and their health status when they were
being diagnosed, as well as those they experi-
enced before they received to care for their hy-
perthyroidism. After being diagnosed with hyper-
thyroidism, the subjects had continuously con-
trolled serum thyroid hormone concentrations, as
measured by a radioimmunoassay, using thyro-
tropin(TSH) at 0.17 mlU/ml or less and T4 at
1.86 ng/dl and higher.

Construct validity: Given that signs, symptoms,
and health status can vary even among patients
with hyperthyroidism (17), item analysis was em-
ployed to verify construct validity, used to evalu-
ate whether each item meets the original purpos-
es of measuring or diagnosing possible issues.
Using classical test theory, it aims to identify the
items with sufficient internal consistency and ex-
clude items that do not satisfy this criterion (item
discrimination) (23). The correlation coefficient
for individual items should be at least .30. Those
items that failed to meet this criterion were ex-
cluded (22).

Convergent validity: Convergent validity was ex-
amined by confirmatory factor analysis. Only ques-
tions whose factor loading was .4 or higher, with a
significance level less than .05, were selected.

Reliability

Internal consistency: Cronbach’s « was chosen
to test the reliability of individual items, using a
cutoff of .60 (24).

Test-retest reliability: An intraclass correlation
coefficient (ICC) reflects the degree of reliability
as follows: excellent, >.75; fair to good, .40-.75;
and poort, <.40 (25). The test-retest reliability was
measured twice. The second instance was 2 wk
later. Since having a large number of cases is not
necessary for calculating ICCs (25), the scale was
forwarded to 40 people, and 26 questionnaires
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were returned (response rate, 65%); of these, 24
completed questionnaires were used for the ICC.

Data collection and statistical analysis

The data were obtained from 80 patients with
hyperthyroidism given medical care at C universi-
ty hospital in Seoul in 2017. The sample size cal-
culation, using the G*Power 3.1.2 program, indi-
cated that a minimum sample size of 78 was re-
quired for a significance level of 0.05, effect size
of 0.35, and 90% power.

This research was conducted after the considera-
tion of ethical problems. The subjects were in-
formed of their right to refuse to participate in
this research.

The data collection was conducted in an outpa-
tient waiting room over a 10-15-min period by
experienced research staff. Whether individuals
were appropriate, as research subjects were de-
termined only after the researchers received their
blood test results at the time of patients’ diagno-
sis. Before collecting data, prior consent to par-
ticipate was received from the subjects.

The collected data were analyzed using SPSS-
WIN (20.0) and AMOS (20.0). The CVI was es-
timated based on the ratios for the items that the
experts considered to be are relevant to hyperthy-
roidism. In terms of a construct validity test, the
correlation coefficient was analyzed based on
corrected item-total correlation using item analy-
sis. Cronbach’s o was used as a reliability test and
ICC for test-retest reliability. Confirmatory factor
analysis was used to examine convergent validity.

Results

Demographics

The subjects comprised 64 women (80.0%) and
16 men (20.0%). The greatest proportion of the
subjects were in their 50s (31.3%) and based on
body mass index, most were classified as normal
(47.5%). The most common duration since the
onset of hyperthyroidism was at least 5 yr
(56.3%). The majority of the subjects had normal
TSH levels (45.0%) and normal free-T4 levels
(87.5%) (Table 1).
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Table 1: Demographics of subjects (N = 80)

Classification n (%)
Gender

Male 16 (20.0)
Female 64 (80.0)
Age (y1)

<30 8 (10.0)
30-< 40 12 (15.0)
40-< 50 21 (26.2)
50-< 60 25 (31.3)
=60 14 (17.5)
Latest BMI (kg/m?)

<185 7 (8.7)
18.5- <23 38 (47.5)
23-<25 11 (13.8)
=25 13 (16.2)
Untested 11(13.8)
Period of disease (yr)

<1 5(6.2)
1-<2 9 (11.3)
2-<5 21 (26.2)
25 45 (56.3)
Latest TSH (mlU/ml)

<0.17 11 (13.8)
0.17- < 4.05 36 (45.0)
> 4.05 7 (8.7)
Untested 26 (32.5)
Latest free-T4 (ng/dl)

<0.85 2 (2.5)
0.85- < 1.86 70 (87.5)
> 1.86 7 (8.7)
Untested 1(1.3)

The 51 questions in 8 categories were construct-
ed for the complete scale. The items were final-
ized after revising the content to eliminate jargon
and ambiguity.

Content validity

Questions 38 (muscle tension) and 51 (hallucina-
tion) yielded CVI scores of .60 or less, and hence,
these were eliminated (Table 2).

Construct validity

Item analysis was evaluated based on the correla-
tion coefficients measured for corrected item-
total correlations, which ranged from .04 to .82. 9
items had an r value of .30 or below and then,
deleted the following items: questions 3, 12, 5,
37,10, 31, 16, 45, and 26 (Table 2).

Internal consistency

Available at:  http://ijph.tums.ac.ir

Three questions whose corrected item-total cot-
relations were 0.30 or less (questions 11, 30, and
44) were eliminated. Cronbach’s « for the genito-
urinary system was .60 or less and thus, two addi-
tional items were removed (questions 32 and 33).
This entire category was removed (Table 3).

Test-retest reliability

The ICC values ranged from .57 to .97. Of the 35
questions, 78% (27 items) had excellent reliabil-
ity, while 22% (8 items) demonstrated fair to
good reliability (Table 3).

Convergent validity

Confirmatory factor analysis was performed to
validate the structure of the 35-item-7-factor
scale. Five questions (7, 27, 40, 41, and 42) whose
factor loadings were below .4 were excluded.
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Table 2: Item analysis of the Korean hyperthyroidism-specific health status scale (K-HHSS) (N = 80)

Items Corrected item-total correlation
18. T feel like my eyeballs will pop out. 0.82
4. Tlack a familiar sense of self and attitude. 0.76
32. My breasts are enlarging (male). 0.74
19.1 feel like my eyelids are swollen. 0.73
46. T am agitated often. 0.71
11. T have vitiligo around my hands or feet. 0.64
23. 1 find it difficult to breath during exercise. 0.64
20. T feel like my eyelids are sagging. 0.64
14. My nails get dry and cracked. 0.63
47.1 lose concentration. 0.63
8. My skin is warm. 0.62
17. My face gets flushed. 0.62
29. T have frequent and loose bowel movements (diarrhea). 0.60
25. My appetite is increased. 0.60
49. 1 talk faster and faster. 0.59
50. I suffer from insomnia. 0.59
2. T have limitations in my usual activities. 0.56
41. T engage in over-activity. 0.55
48. 1 get confused. 0.55
40. I have hand tremors. 0.55
42. 1 am oversensitive. 0.54
27. T often get thirsty. 0.53
7.1 have increased sweating. 0.52
39. My legs and arms get numb when going to bed and getting up in the morning, 0.51
13. My hair is falling out. 0.51
35. 1 find it difficult to sit and stand due to weak muscles, especially in the legs. 0.50
9. My skin is soft and tender. 0.50
1. T think my health has generally deteriorated. 0.49
33. My sexual desire has decreased. 0.45
43.1 get excited often. 0.45
15. My nails grow fast. 0.44
44.1 feel good. 0.43
34. 1 feel tired. 0.41
36. 1 find it hard to go up stairs due to weak muscles, especially in the legs. 0.40
22. I have photophobia. 0.39
6.1 find the heat unbearable. 0.37
21. My eyes are bloodshot. 0.36
30. T have to urinate frequently. 0.35
24. 1 feel my heart beating in my chest. 0.35
28. 1 drink a lot of water. 0.31

The total Criterion Ratio (CR) was significant, the average variance extracted (AVE) was .72, and construct
reliability was .81 (¥ = 715.949, P<.001, GFI=.93, AGFI=.92, PGFI=.92, CFI=.92, RMSEA=.08). The
convergent validity of the scale was thus confirmed at the reference level or higher (Table 4, Fig. 1).
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Fig.1: Confirmatory Factor Analysis for Convergent Validity
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Table 3: Internal consistency and test-retest reliability of the K-HHSS

Domain Items M+ SD Corrected item- Cronbach’s « Icc 95% CI
total correlation
GA 1. I think my health has generally deteriorated. 313+ 1.34 .68 .68 .24-.86
2. I have limitations in my usual activities. 249 +1.33 .66 .57 .01-.82
4. T lack a familiar sense of self and attitude. 2.40 £ 1.26 .68 .80 .61 .80-.83
6.1 find the heat unbearable. 339+ 145 .50 94 .85-.97
SA 7.1 have increased sweating, 3.37 £1.39 42 .92 .82-.97
8. My skin is warm. 3.05+1.39 54 .66 .19-.85
9. My skin is soft and tender. 230+ 1.16 41 .86 .67-.94
13. My hair is falling out. 3.05% 148 45 .76 77 .44-90
14. My nails get dry and cracked. 2.22+1.37 49 .88 .72-.95
15. My nails grow fast. 1.97 £ 1.04 .53 .88 71-95
17. My face gets flushed. 2.89 £ 1.40 .50 .87 .70-.95
OP 18. 1 feel like my eyeballs will pop out. 231+ 1.46 .67 97 .92-.99
19. 1 feel like my eyelids are swollen. 248 +1.42 .63 .88 .71-.95
20. T feel like my eyelids are sagging. 221 +1.29 .54 .83 .61 .07-.83
21. My eyes are bloodshot. 2.65+ 1.44 .70 93 .83-.97
22. 1 have photophobia. 2.65 £ 1.41 .63 .85 .65-.94
RC 23.1 find it difficult to breath during exercise. 2.79 £ 1.38 .55 91 .78-.96
24.1 feel my heart beating in my chest. 3.51£1.26 .55 .70 .96 .91-.98
GI 25. My appetite is increased. 291+ 1.36 .35 .86 .69-.94
27. 1 often get thirsty. 2.87+1.33 .55 .90 77-96
28. 1 drink a lot of water. 3.03 £ 1.48 48 .70 .87 .70-.95
29. 1 have frequent and loose bowel movements (diarrhea). 233+ 1.39 42 .95 .89-.98
NM 34.1 feel tired. 4.08 £ 1.04 .53 .92 .80-.97
35. 1 find it difficult to sit and stand due to weak muscles, especially in the legs. 2.61 £ 1.47 .57 .82 .57-.92
36. 1 find it hard to go up stairs due to weak muscles, especially in the legs. 2.86+1.48 .50 .88 71-.95
39. My legs and arms get numb when going to bed and getting up in the morning. 1.73 + 1.06 A4 71 .32-.88
40. I have hand tremors. 2.63 £ 1.50 47 73 94 .85-.97
41. 1 engage in over-activity. 243+ 1.24 32 .90 .77-.96
PB 42. I am oversensitive. 3.46 £ 1.37 .65 .90 .75-.96
43. T get excited often. 3.28 £ 1.36 75 .90 77-96
46. T am agitated often. 2.66 £ 1.25 .66 74 .38-.89
47. 1 lose concentration. 3.20 £ 1.30 .59 .85 .80 .53-92
48. 1 get confused. 2.29 £1.25 .58 .67 .22-.86
49. 1 talk faster and faster. 242+ 1.39 .56 91 .79-.96
50. I suffer from insomnia. 2.69 £ 1.50 .54 .94 .86-.97

N =80 // » GA, general-aspects; GI, gastrointestinal system; NM, neuromuscular system; OP, ophthalmopathy; PB, psycho-emotional prob-
lems; RC, respiratory/ cardiovascular system; SA, skin/ appendages // © The eliminated items due to their inter-item correlation coefficients < .30: ques-
tions 11, 30, 44 /| < The removed items due to Cronbach’s a < .60: questions 32, 33

Table 4: Convergent validity of the K-HHSS

Items Estimates Standard Critical P Standardized AVE Construct Reliability
E'rror Ratio Estimates

GA1 1.00 .83 72 .81
GA2 1.06 12 8.54 <.001 .89
GA 4 .78 12 6.51 <.001 .69
GAG6 1.53 .61 2.51 .012 .29
SA 8 1.00 .87
SA9 .81 12 6.72 <.001 74
SA 13 .30 .09 2.19 .035 24
SA 14 42 14 2.88 .004 34
SA 15 .59 14 4.31 <.001 .50
SA 17 .26 .10 2.66 .008 32
OP 18 1.00 25
OP 19 2.36 1.18 1.99 .046 59
OP 20 3.02 1.47 2.05 .040 72
OP 21 3.18 1.54 2.07 .039 77
OP 22 2.26 1.13 2.00 .045 .60
RC 23 1.00 .88
RC 24 0.94 12 7.62 <.001 .84
G125 1.00 54
G128 1.41 33 4.23 <.001 78
GI29 1.55 37 4.22 <.001 77
NM 34 1.00 46
NM 35 2.80 .67 4.19 <.001 91
NM 36 2.80 .67 4.18 <.001 .89
NM 39 .86 32 2.65 .008 37
PB 43 1.00 78
PB 46 1.11 14 8.15 <.001 .87
PB 47 .83 13 6.38 <.001 .70
PB 48 .84 13 6.25 <.001 .69
PB 49 .60 13 4.47 <.001 51
PB 50 77 15 5.27 <.001 59

y2=715.95, P<.001, GFI = .93, AGFI = .92, PGFI = .92, CFI = .92, RMSEA = .08

Total CR = 1.965, P<.05
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Discussion

The K-HHSS developed in this paper is a self-
report questionnaire, with 30 items in 7 catego-
ries scored using a 5-point Likert-type scale.
Based on previous studies, existing tools, and ex-
pert’s opinions (6-10, 12-14, 17, 19-21, 26), seven
factors were constructed.

The classical symptoms of hyperthyroidism in-
clude heat intolerance, increased sweating, in-
creased appetite, diarrhea, hand tremors, hyperac-
tivity, and palpitations based on the classification
by Watt et al. (17), which examined 75 references
from 2,033 studies related to thyroid disorders.
The problems in the general-aspect category ex-
perienced by our subjects, other than the widely
known classical symptoms, have also been found
in other studies to “reduce general health percep-
tion,” “limit usual activities,” and “reduce the
familiar sense of self’,” and can usually be applied
to those with ophthalmopathy (19, 21). In the
skin/ appendages category, “skin warmth,” “soft
and smooth feeling,” “flushness,” “fast nail
growth,” and “change in nail texture” are the
most frequently occurring symptoms in up to
84% of the subjects (17). Because of the sudden
change in thyroid metabolism, even though it is
temporary, “hair loss” has also been commonly
reported by up to 31% of subjects (6). In the
ophthalmopathy category, symptoms such as ex-
ophthalmos could occur before or after other
symptoms of hyperthyroidism (6, 21). In the res-
piratory/cardiovascular systems category, “diffi-
culty breathing during exercise” has also been
indicated as a common symptom in other studies.
This item demonstrated high sensitivity (16, 20).
In the gastrointestinal system category, “polydip-
sia” displayed high discriminant power with 79%
sensitivity (6). In the neuromuscular system cate-
gory, “fatigue” from “weak muscles” is often felt
in the lower extremities and causes discomfort in
walking and daily routines. Overall, 53% of the
subjects insisted that their lack of energy made
them unable to perform work that they would
normally do otherwise (13). Approximately 90%
of inpatients experienced flaccid paralysis like
“numbness” while asleep or at dawn, but this
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phenomenon was rarely observed while moving
(6). There is a wide variation in the psycho-
emotional problems category experienced. Simi-
lar studies have frequently found emotional labil-
ity (45%-99%) and anxiety/nervousness (30-
100%) (17). These symptoms remained in 36%-
46% and 25%-41% of the subjects, respectively
(13), even after medical care, causing discomfort.
Classical symptoms such as problems with “in-
creased sweating,” ‘“hyperactivity,” and “hand
tremors” were not observed in our subjects.
Studies on sweating issues have produced diver-
gent results. Some studies have indicated fre-
quent symptoms in all age groups and others in-
dicated that these symptoms rarely occurred in
the elderly (16, 18). Therefore, sweating issue
should be understood as an age-related symptom.
“Hand tremors” often occur when patients ex-
tend their arms due to hyperreflexia. Considering
an occurrence of tremors in 58% of Panita et al.’s
subjects (16), this item should be reclassified with
the condition of extending the arms. “Hyperac-
tivity”” was an item rarely experienced by Asians
(0.5% prevalence), although typical in Caucasian
subjects (16-18). It is thus necessary to consider
ruling out this item from the classical symptoms
for Korean subjects based on the current validity
and reliability.

Hyperthyroidism associated health status may
differ between ethnicities (16). Therefore, it is
necessary to identify continuously common is-
sues for an ethnic group. This study is limited by
the lack of a control group from a healthy popu-
lation. Known group validity was also not evalu-
ated since there was no scale to screen the overall
health status of patients with hyperthyroidism.
We are considered more reasonable to identify
convergent validity than discriminant validity, for
the correlation between the factors by itself will
be higher in same type of disease.

The sign and symptoms of hyperthyroidism often
changed from one hormone status to another
due to treatment results. Therefore, thyroid status
should be screened using a tool that covers the
impacts on different body systems before, after,
and during treatment. It will be a useful adjunc-
tive clinical tool to assess patients with hyperthy-
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roidism and the response to various types of
therapy. This tool can be used to identify age-
associated health status through research with the
youth and elderly.

Conclusion

The K-HHSS is useful as a limited-health meas-
uring index, along with biochemical results, for
the nursing assessment of Korean patients with
hyperthyroidism. In addition, a score that
measures the subject’s health status is beneficial
for minimizing discrepancies between caregivers.
This patient-reported scale, categorized according
to body area, can simultaneously promote nurs-
ing assessment and nursing interventions.
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