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Abstract

Objective: To adapted the Drug Hypersensitivity Quality of Life (DrHy-Q) Questionnaire from

Italian into Thai and assessed its validity and reliability.

Design: Prospectively recruited during January 2012–May 2017.

Setting: Multicenter; six Thai tertiary university hospitals.

Study Participants: Total of 306 patients with physician-diagnosed drug hypersensitivity.

Interventions: Internal consistency and test–retest reliability were evaluated among 68 participants

using Cronbach’s ɑ and intra-class correlation coefficient (ICC). The validity of Thai DrHy-Q was

assessed among 306 participants who completed World Health Organization Quality of Life-BREF

(WHOQOL-BREF-THAI). Construct and divergent validities were assessed for Thai DrHy-Q. Known-

groups validity assessing discriminating ability was conducted in Thai DrHy-Q and WHOQOL-

BREF-THAI.

Main outcome measures: Validity; reliability; single vs. multiple drug allergy; non-severe cutane-

ous adverse reactions (SCAR) vs. SCAR.

Results: Thai DrHy-Q showed good reliability (Cronbach’s ɑ = 0.94 and ICC = 0.8). Unidimensional

factor structure was established by confirmatory factor analysis (CFI&TLI = 0.999, RMSEA = 0.02).

Divergent validity was confirmed by weak correlation between Thai DrHy-Q and WHOQOL-BREF-

THAI domains (Pearson’s r = −0.41 to −0.19). Known-groups validity of Thai DrHy-Q was con-

firmed with significant difference between patients with and without life-threatening SCAR (P =
0.02) and patients with multiple implicated drug classes vs. those with one class (P < 0.01); while

WHOQOL-BREF-THAI could differentiate presence of life-threatening SCAR (P < 0.01) but not

multiple-drug allergy.

Conclusions: Thai DrHy-Q was reliable and valid in evaluating quality of life among patients with

drug hypersensitivity. Thai DrHy-Q was able to discriminate serious drug allergy phenotypes from

non-serious manifestations in clinical practice and capture more specific drug-hypersensitivity

aspects than WHOQOL-BREF-THAI.

Key words: drug hypersensitivity, quality of life, validity and reliability, adverse drug reaction

Introduction

Drug hypersensitivity in Thailand has been a prominent problem
among Thai population [1–3]. Drug hypersensitivity, by its nature, is
dynamic with some symptoms subsiding quickly, and patients recover-
ing in a short time without any sequelae; whereas, other patients have
life-threatening symptoms with long-term sequelae (e.g. developing
new diseases and ocular or pulmonary sequelae [4, 5]). An encounter
with drug hypersensitivity reaction may leave patients with vivid mem-
ories that could trigger anxiety, fear and concerns about the future,
and, consequently, may influence patient’s quality of life (QOL).

Issues related to quality of care and health-related QOL among
patients with drug hypersensitivity are scarcely addressed. Tools eli-
citing health-related QOL have been translated and validated among
non-English speaking countries, and associations between quality of
care and health-related QOL among patients with various condi-
tions have been evaluated [6–8]. However, the lack of a valid and
reliable questionnaire makes it difficult for addressing the correl-
ation between quality of care and drug-hypersensitivity related
QOL. To our knowledge, despite questionnaires addressing QOL
among patients with allergy diseases being available [9–11], to date
no validated questionnaire for assessing QOL among patients with
drug hypersensitivity exists in the Thai language.

Baiardini et al. [12] developed Drug Hypersensitivity Quality of
Life Questionnaire (DrHy-Q), which was shown to be suitable for
evaluating QOL related to having drug hypersensitivity. Subsequently,
cross-cultural validation studies of DrHy-Q questionnaire were

conducted in Spain, Turkey and the Netherlands [13–16]. This tool
could potentially be used among Thai population.

The aims of study were to translate the original Italian version of
the DrHy-Q into Thai, assess its validity and reliability for use in
Thai patients, and compare known-groups validity of Thai version
of DrHy-Q (Thai DrHy-Q) to that of the Thai version of the World
Health Organization Quality of Life-BREF (WHOQOL-BREF-
THAI). Hypotheses were that the translated questionnaire would be
valid and reliable to use in Thai patients with drug hypersensitivity
and that patients with severe drug-hypersensitivity symptoms would
have poorer QOL that those with mild allergic symptoms.

Methods

Study population

Patients with suspected drug hypersensitivities referred to allergy
and clinical immunology clinics at six tertiary university teaching
hospitals in Bangkok and Chiang Mai, Thailand were recruited dur-
ing January 2012 to May 2017. Hospital centers included King
Chulalongkorn Memorial Hospital, Ramathibodi Hospital, Siriraj
Hospital, Pramongkutklao Hospital, Thammasart University
Hospital and Maharaj Nakorn Chiang Mai Hospital. Inclusion cri-
teria were patients with at least 15 years of age, having history of sus-
pected drug allergy or symptoms related to drug hypersensitivity, and
had been reviewed by allergists and/or dermatologists. Informed con-
sent was obtained from all patients by completion of the
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questionnaire. Clinical presentations (e.g. life-threatening severe-
cutaneous adverse reaction (SCAR)), and drug-hypersensitivity
characteristics including onset of drug hypersensitivity reaction
were obtained.

Measures

The original 15-item DrHy-Q was in Italian, and contained five-
point Likert response scale [12]. The items address any burden, such
as physical and psychological aspects, of having drug hypersensitiv-
ity. Higher scores signify worse QOL.

The Thai version of the WHOQOL-BREF-THAI consists of
26 items, two generic items and 24 domain-specific items, with a
5-point Likert scale response [17, 18]. The two generic items
address overall QOL and general health status. Four domains
assessed are physical health (7 items), psychological health (6
items), social relationships (3 items) and environmental health (8
items). Each domain scores range from four to 20 points, and
scores from two global items range from one to five. Higher
WHOQOL-BREF-THAI scores indicate better QOL.

Translation

To ensure the meaning of original questionnaire has not been lost,
the forward- and back-translations method proposed by World
Health Organization [19] was conducted on the original Italian ver-
sion of the DrHy-Q.

The Italian version was translated into Thai by two independent
translators who were proficient in both languages. The draft of Thai
version of the DrHy-Q (Thai DrHy-Q) was back-translated by a
bilingual native Italian. The back-translated version was then
reviewed by the developer group and tested for comprehension of
the questions. An additional question about comprehensibility of the
items with a 10-point Likert scale (ranging from 1—most difficult to
10—very easy) was added to assess face validity.

Reliability

Internal consistency was evaluated using Cronbach’s ɑ. We noted
that, for group comparison, values of 0.7–0.8 was adequate.
Cronbach’s ɑ of 0.9–0.95 was needed for clinical application [20].

Test-retest reliability was conducted among 68 subjects who were
asked to complete the Thai DrHy-Q twice. To minimize patients’ abil-
ity to recall the questions and answers, the second administration of
the Thai DrHy-Q occurred at least 1 week apart after the initial
administration. Prior to completing to the questionnaire second time,
participants were asked if there was any significant change in life
including their health. Participants with any substantial change during
the 1 week period were excluded. The intra-class correlation coeffi-
cient (ICC 3,1: two-way mixed effect model) were used to assess the
test–retest reliability [21, 22]. Criteria for ICC values were <0.4 sug-
gesting poor correlation, 0.4–0.59 as fair, 0.6–0.74 as good and
>0.75 as excellent reliability [23].

The Bland–Altman plot was also generated to visualize the agree-
ment between the questionnaire responses at the two time points [24].

Validity

Construct validity, divergent validity and known-groups validity
were performed to assess the validity of the Thai DrHy-Q.

Confirmatory factor analysis to evaluate the fit of the unidimen-
sional model acquired from the original Italian version to our data.
As the items were measured using ordinal scales, we employed using
diagonally weighted least squares robust estimation to fit the DrHy-Q

measurement model. Goodness-of-fit indices indicating how well the
model fits the sample were Comparative Fit Index (CFI), Tucker–
Lewis Index (TLI) and root mean square error of approximation
(RMSEA). The CFI and TLI of >0.90 and >0.95 suggested acceptable
and excellent fit, respectively, and RMSEA of <0.08 suggested rea-
sonable fit [25]. Chi-square statistics, a conventional index for meas-
urement of model fit, was also included. Any item with factor loading
below 0.40 would be excluded.

In absence of a ‘gold standard’ for assessing health-related QOL
in drug hypersensitivity, divergent validity was evaluated with
Pearson’s correlation coefficients to measure the association between
the Thai DrHr-Q and the WHOQOL-BREF-THAI. Divergent valid-
ity was considered to be confirmed if the absolute value of correla-
tions are <0.40 [26, 27].

Known-groups validity establishes the instrument ability to distin-
guish between different subgroups based on clinical outcomes or char-
acteristics [28]. Known-groups validity of both Thai DrHy-Q and
WHOQOL-BREF-THAI was evaluated. The WHOQOL-BREF-THAI
has been used in assessing QOL among various clinical populations
[29–31]; however, its ability to differentiate between subgroups of
patients with drug hypersensitivity is unknown. Subgroups were deter-
mined based on clinical presentations and drug-hypersensitivity charac-
teristics. Clinical presentations included present or absence of
anaphylaxis or life-threatening SCAR. Drug-hypersensitivity character-
istics were onset of drug-hypersensitivity reaction (immediate: <2 h
after the exposure to an implicated drug and non-immediate: >2 h),
number of implicated pharmaceutical classes (one vs. multiple classes),
non-steroidal anti-inflammatory drugs (NSAIDs) allergy and/or beta-
lactam antibiotics allergy. The analyses were performed using Student’s
t test (for the two group case) or analysis of variance (ANOVA) with
Tukey’s post-hoc multiple comparison (for the multiple group case),
with the significance level of P < 0.05. Where a statistical difference
was established, receiving operating characteristic (ROC) curves were
generated to assess the discriminating ability on criteria such as present
or absence of life-threatening SCAR.

We determined sample size for all analyses. We aimed to recruit
300 subjects which were suitable for confirmatory factor analysis
[32]. With this number of subjects, we would have sufficient power
to conduct all other analyses for validation and reliability. For com-
parison between clinical groups, 40 subjects for each group was
needed such that we would have 80% power to detect a clinical sig-
nificant difference of 8 points on the DrHy-Q scale at significance
level of 0.05. All validity and reliability analyses were conducted on
subjects with complete values of Thai DrHy-Q and The R version
3.4.1 for Windows was used [33]. R libraries used in the study were
sem, lavaan, nFactors, BlandAltmanLeh, psych, stats, Epi and dplyr.
The COSMIN checklist was followed to ensure a good methodo-
logical quality of validation procedure [34]. This study was regis-
tered in ClinicalTrials.gov (NCT01666470).

Results

Pre-test and study population: The Thai DrHy-Q was initially tested
among a group of physicians and patients with drug-hypersensitivity
experience at King Chulalongkorn Memorial Hospital. The ques-
tions were considered by these participants to be acceptable, but a
minor amendment was suggested on one item. A phrase was added
to help ensure an item carrying the meaning of the original item.
The item was then back-translated to Italian and was shown to have
the same meaning. No further modifications were suggested. The
final version was used in this study (Appendix 1).

3Psychometrics of Thai drug hypersensitivity quality of life
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A total of 306 participants with average age of 46.3 years (SD =
15.9) were included in this study. The average time to complete the
Thai DrHy-Q was ~7.4min and the average self-reported ease of
comprehensibility was 7.57 points. Table 1 also shows the number
of implicated drug classes where NSAIDs and beta-lactam antibio-
tics classes are the two largest groups.

Reliability

Internal consistency among 306 participants was shown to be quite
strong with a Cronbach’s ɑ of 0.94 (95% confidence interval (95%
CI): 0.93, 0.95). Test–retest reliability was performed on 68 partici-
pants with average age of 45.7 (SD = 16.1) and proportion of males
was 25%. Average duration between first and subsequent tests was
22 days (SD = 16.4 days). The single measure of ICC was 0.80
(95% CI: 0.7, 0.87) indicating excellent test–retest reliability.

The Bland–Altman plot indicated no systematic bias (Figure 1).
Test and retest scores were close to each other with mean difference
of 0.35. Only one participant fell outside of the expected 95% limits
of agreement (LOA: −33.87, 34.57).

Validity

Percentages of missing values for each Thai DrHy-Q items were
quite low with values ranging from 0 to 1.2%. The confirmatory

factor analysis showed that the unidimensional structure was con-
firmed for Thai DrHy-Q version with χ2 of 101.25 (df = 90, P =
0.196). The CFI and TLI were both 0.999. RMSEA was 0.02 (95%
CI: 0.00, 0.038, P = 0.999). Table 2 provides items’ standardized
factor loading for Thai DrHy-Q. None of the items had factor load-
ing <0.40, and all were statistically different from zero (P < 0.05).

Divergent validity of Thai DrHy-Q was established by low levels
of negative correlations with all WHOQOL-BREF-THAI domain
scores, general health scores, and overall QOL scores (r ranging
from −0.41 to −0.19, Table 3). The lowest level of correlation was
between Thai DrHy-Q scores and WHOQOL-BREF-THAI social
relationship domain scores.

Known-groups validity analysis for the Thai DrHy-Q confirmed
its ability to distinguish patients with multiple implicated pharma-
ceutical classes from those with one drug class (P < 0.01), and
patients with life-threatening SCAR from those without the condi-
tion (P = 0.02, Table 4). The ANOVA showed significant differ-
ences in means of the Thai DrHy-Q scores among subgroups of

Table 1 Characteristics of 306 participants with drug

hypersensitivity experience

Characteristics Mean (SD)

Age (years) 46.3 (15.9)
Time to complete questionnaire (min) 7.44 (5.90)
Self-reported comprehensibility of questionnaire 7.57 (2.47)

N (%)
Sex

Females 225 (76.0)
Males 71 (24.0)

Pharmaceutical classesa

Non-steroidal anti-inflammatory drugs and other pain
reliefs

149 (34.9)

Beta-lactam antibiotics 129 (30.2)
Sulfonamide antibiotics 13 (3.0)
Other antibioticsb 71 (16.6)
Anti-epileptic drugs 11 (2.6)
Other drugs 54 (12.6)

aEach participant can be hypersensitive to more than one drug classes.
bIncluding antituberculosis drugs.

Figure 1 Bland Altman plot between responses of Thai DrHy-Q Questionnaire

at time 1 and time 2.

Table 2 Factor loading of each item in the Thai DrHy-Q

questionnaire

Items Standardized
factor loadinga

Since I am unable to take drugs every illness limits me
more than other

0.683

I am afraid of being administered a drug during an
emergency to which I am allergic

0.652

I feel frightened due to my problem of allergy reaction 0.817
The problem of adverse reaction to drugs affects my life 0.751
I would like the allergist’s opinion before taking drugs

prescribed by other specialists
0.635

Even a little discomfort for me is a problem 0.775
The fact that I cannot use medication safely made me

feel different from others
0.784

I feel anxious due to my problem of allergy reaction 0.866
For each disease I would be confident that there is a

drug that I can safely take
0.501

I am afraid I could not deal with the pain 0.698
I feel anguished due to my problem of allergy reaction 0.829
I worry every time I take a drug different from ones

that cause my allergic reactions
0.809

I give up leisure activities (sport, vacations, trips)
because of my problem

0.517

I’m in a bad mood due to my problem of allergy reaction 0.667
The idea of taking a medicine makes me feel anxious 0.803

Thai DrHy-Q = Thai version of Drug Hypersensitivity Quality of Life
Questionnaire.

aAll coefficients were significantly different from zero (P < 0.05).

Table 3 Pearson’s correlation coefficients between WHOQOL-

BREF-THAI domains and global items and Thai DrHy-Q scores

WHOQOL-BREF domains
and global items

Pearson’s correlation (95% CI,
P-value)

Physical health −0.41 (−0.50, −0.31, P < 0.001)
Psychological health −0.39 (−0.48, −0.29, P < 0.001)
Social relationship −0.19 (−0.30, −0.08, P < 0.01)
Environmental −0.27 (−0.37, −0.16, P < 0.001)
General health −0.29 (−0.39, −0.18, P < 0.001)
Overall quality of life −0.26 (−0.36, −0.15, P < 0.001)
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patients allergic to NSAIDs and/or beta-lactam antibiotics (F = 8.51,
df = 2, P < 0.001). The Tukey’s post hoc test showed patients aller-
gic to NSAIDs only had lower DrHy-Q scores (i.e. better QOL) than
either those with beta-lactam antibiotic allergy only or those who
were allergic to both (Table 4).

The known-groups validity of WHOQOL-BREF-THAI was not
confirmed for all domains and facets. Only physical health, psycho-
logical health and overall QOL showed ability to differentiate
between patients with life-threatening SCAR and those without.
Patients with life-threatening scar had poorer physical health (mean,
X̄ = 12.62; 95% CI: 11.77, 13.53, P < 0.001), psychological health
(X̄ = 14.04, 95% CI: 13.12, 14.96, P = 0.002), and overall QOL
(X̄ = 3.68, 95% CI: 3.47, 3.90, P = 0.007) than those without the
life-threatening condition (physical health: X̄ = 14.44, 95% CI:
14.11, 14.77; psychological health: X̄ = 15.33, 95% CI: 15.02,
15.64; overall QOL: X̄ = 3.97; 95% CI: 3.89, 4.05).

Areas under the ROC curves (AUCs) for predicting clinical
criteria—multiple implicated drug classes and a life-threatening
SCAR by Thai version of DrHy-Q, were 0.621 and 0.611, respect-
ively (Figure 2). The physical health, psychological health, and over-
all QOL of WHOQOL-BREF-THAI poorly discriminated the life-
threatening SCAR condition with AUCs ranging between 0.334 and
0.390.

Discussion

In this study, we describe the translation process and evaluate the
psychometric properties for the Thai DrHy-Q. We found that the
Thai version of DrHy-Q to be both reliable and valid for assessing
health-related QOL among patients with drug hypersensitivity.

The finding shows that the internal consistency and test–retest
reliability were good. To reduce recall of the questions and patient’s
answers, we had a wider time interval (22 days) between test and

retest than other studies [12–14, 16]. This potentially suggested that
an impact of drug-hypersensitivity experience on QOL may not
change rapidly over time. The Bland–Altman plot suggested no
systematic bias between the two time points, and slightly wide
variation.

The correlation between DrHy-Q and WHOQOL-BREF was
negative as expected. Higher WHOQOL-BREF domain scores
referred to better QOL; whereas higher scores of Thai DrHy-Q sug-
gested poorer QOL. The observed poor-to-fair correlations support
the notion of adequate divergent validity. These results suggest that
the Thai DrHy-Q not only measures specific drug-hypersensitivity
burden, but also partially captures general QOL. Our findings dif-
fered from Italian DrHy-Q where very weak correlations was
reported [12]. However, the magnitudes of reported correlations
were similar to that of the Turkish and Dutch versions of DrHy-Q
[13, 14]. Interestingly, the higher levels of correlations were
observed between Thai DrHy-Q scores and two domains of
WHOQOL-BREF-THAI (physical health and psychological health).
This seems to reflect the wordings in the Thai DrHy-Q which were
mainly emotional- and physical-related concerns.

Although, this is not the first study to validate DrHy-Q for
another population, we employed a comparatively large and multi-
center sample (N = 306). Four studies have sample size ranging
from 30 to 736 subjects [12–14, 16]. However, only one study
reported 6% (41/657) of patients with delayed cutaneous reaction,
which includes mild cutaneous conditions and found no significant
difference between two groups [14]. Our study not only have rela-
tively large group of participants with life-threatening SCAR (15%),
but also found significantly a poorer QOL in patients with life-
threatening SCAR. In addition, our study evaluated different factors,
specifically comparison between two specific drug classes (NSAIDs

Table 4 Comparison of Thai DrHy-Q scores between clinical

presentations and drug-hypersensitivity characteristics

N (%) Thai DrHy-Q scores
mean (95% CI)

Reaction time
Immediate 124 (42.8) 46.03 (41.58, 50.49)
Non-immediate 149 (51.4) 43.14 (39.07, 47.20)
Unknown 17 (5.9) 48.43 (36.40, 60.45)

Number of suspected
pharmaceuticals
Single 189 (64.9) 41.48 (37.92, 45.05)
Multiple 102 (35.1) 50.67 (45.65, 55.69)*

NSAIDs vs. beta-lactam ABX
allergy*
NSAIDs 113 (46.7) 38.75 (34.14, 43.36)a

Beta-lactam ABX 93 (39.7) 46.12 (41.04, 51.21)a

Allergic to both groups 36 (13.6) 58.11 (49.94, 66.28)
Life threatening SCAR

Yes 44 (15.4) 52.61 (45.63, 59.58)**

No 242 (84.6) 42.94 (39.73, 46.16)
Anaphylaxis

Yes 13 (4.5) 43.11 (28.10, 58.12)
No 273 (95.5) 44.49 (41.47, 47.50)

95% CI = 95% confidence interval; ABX = antibiotics; NSAIDs = non-
steroidal anti-inflammatory drugs.

*P < 0.01, **P = 0.02.
aThose groups sharing a letter did not differ significantly.

Figure 2 The receiving operating characteristic curves for life-threatening

severe cutaneous adverse reaction and multiple numbers of implicated

pharmaceutical classes by Thai DrHy-Q.

5Psychometrics of Thai drug hypersensitivity quality of life
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vs. beta-lactam antibiotics) and number of implicated drug classes
instead of a specific drug. This reflected current practice where
patients are advised to avoid an entire pharmaceutical class.

The Thai DrHy-Q was able to distinguish patients with or with-
out life-threatening SCAR, patients with allergy to either NSAIDs or
beta-lactam antibiotics, or both, and participants with one or mul-
tiple implicated drug classes. We could not demonstrate that the
DrHy-Q can discriminate between patients with and without ana-
phylaxis, a result similar to the Turkish and Dutch studies [13, 14].
However, the original Italian validation study and its subsequent
study showed that significant difference in the DrHy-Q scores
between participants with or without anaphylaxis reaction [12, 35].
Culturally different impression of anaphylaxis reaction could
explain this departure. For Thais, the anaphylaxis reaction may not
leave permanent physical and psychological damages such that a
recall of anaphylaxis experience was not so tormenting to have a
substantial impact on the QOL.

The Thai DrHy-Q with ability to discriminate three subgroups
was superior to the WHOQOL-BREF-THAI which was able to only
detect the difference between patients with or without life-
threatening SCAR. The areas under the ROC curves supported this
finding. The AUCs of Thai DrHy-Q for differentiating multiple drug
classes and life-threatening SCAR condition were close to 0.70;
while the AUCs of WHOQOL-BREF-THAI physical health, psycho-
logical health and overall QOL for discriminating life-threatening
SCAR were substantially lower, and none exceeded 0.50.

The strengths of the study include having multi-center sample
with large proportion of life-threatening SCAR and the use of drug
classes as clinical subgroups, which provide us an adequate generaliz-
ability of our finding to other Thai patients with drug hypersensitiv-
ity. In addition to conventional approach in assessing known-groups
validity, ROC analysis was performed and shown evidence support-
ing that the Thai DrHy-Q was suitable as a disease-specific instru-
ment. However, our study did not investigate the responsiveness of
the Thai DrHy-Q to interventions (e.g. oral provocation test or drug
desensitization), the different underlying diseases, and the difference
between patients experiencing drug hypersensitivity once and patients
with recurrent events.

We demonstrate that the Thai version of DrHy-Q is both reliable
and valid for evaluating patients with drug hypersensitivity among
Thai population, and capture more specific drug-hypersensitivity
aspects than the WHOQOL-BREF-THAI does. The instrument was
non-invasive and low cost. The Thai DrHy-Q is suitable for use in
the future studies in assessing QoL among patients with drug hyper-
sensitivity. In this study, we observed poorer QoL among patients
with allergic reactions to multiple drug classes or life-threatening
SCAR. Future studies should include other factors, such as under-
lying diseases and number of drug-hypersensitivity reactions, investi-
gate long-term impact of the drug hypersensitivity experience, and
design a care approach such that patient’s QoL is maintained.
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Appendix

Thai version of Drug Hypersensitivity Questionnaire.
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