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Abstract
The Dysphagia Handicap Index (DHI) is a valid Health-related Quality of Life (HRQOL) questionnaire for patients with 
oropharyngeal dysphagia (OD) of heterogeneous etiologies. The study aimed at crossculturally translating and adapting the 
DHI into Italian (I-DHI) and analyzing I-DHI reliability, validity, and interpretability. The I-DHI was developed according 
to Beaton et al. 5-stage process and completed by 75 adult OD patients and 166 healthy adults. Twenty-six patients filled 
out the I-DHI twice, 2 weeks apart, for test–retest reliability purposes. Sixty-two patients completed the Italian-Swallowing 
Quality of Life Questionnaire (I-SWAL-QoL) for criterion validity analysis. Construct validity was tested comparing I-DHI 
scores among patients with different instrumentally assessed and self-rated OD severity, comparing patients and healthy 
participants and testing Spearman’s correlations among I-DHI subscales. I-DHI interpretability was assessed and normative 
data were generated. Participants autonomously completed the I-DHI in maximum 10 min. Reliability proved satisfactory 
for all I-DHI subscales (internal consistency: α > .76; test–retest reliability: intraclass correlation coefficient > .96, k = .81). 
Mild to moderate correlations (− .26 ≤ ρ ≤ − .72) were found between I-DHI and I-SWAL-QoL subscales. Construct valid-
ity proved satisfactory as (i) moderate to strong correlations (.51 ≤ ρ ≤ .90) were found among I-DHI subscales; (ii) patients 
with more severe instrumentally or self-assessed OD reported higher I-DHI scores (p < .05); and (iii) OD patients scored 
higher at I-DHI compared to healthy participants (p < .05). Interpretability analyses revealed a floor effect for the Emotional 
subscale only and higher I-DHI scores (p < .05) for healthy participants > 65 years. In conclusion, the I-DHI is a reliable and 
valid HRQOL tool for Italian adults with OD.

Keywords Deglutition disorders · Dysphagia · Health-related Quality of Life · Self-assessment · Fiberoptic Endoscopic 
Evaluation of Swallowing

Introduction

Oropharyngeal dysphagia (OD) is defined as any structural 
or functional abnormality in oropharyngeal swallowing 
physiology as a result of heterogeneous clinical conditions, 

such as Head and Neck Cancer (HNC) and respiratory, 
systemic, or neurological diseases [1]. OD complications 
include aspiration pneumonia, malnutrition, and dehydration 
[2]. OD may be experienced by patients as discomfort on 
swallowing food and liquids [3]. Besides affecting physical 
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health, OD impacts patients’ daily activities and social life 
[4]. Increased OD severity is associated with decreased 
Health-related quality of life (HRQOL) [5]. HRQOL is a 
broad subjective construct that can be defined as the indi-
viduals’ perception of the impact of their health status, ill-
ness, and treatment on their physical, emotional, mental, and 
social functioning [6].

Clinician-driven measures are commonly used to assess 
patients’ swallowing function [1]. Videofluoroscopic Swal-
lowing Study (VFSS) and Fiberoptic Endoscopic Evaluation 
of Swallowing (FEES) are well-established gold standards 
for the instrumental assessment of pathological swallowing 
patterns underlying OD [7], alongside clinical assessment 
with swallowing trials [1]. In recent years, the investigation 
of patients’ perspective through Patient-Reported Outcome 
(PRO) tools has gained increasing importance, since it may 
not correlate with clinician-driven measures [8]. HRQOL 
is usually investigated by means of PRO tools due to the 
subjective nature of the construct.

There are several HRQOL measures specifically designed 
for patients with OD [9]. Nevertheless, Timmerman et al. [9] 
advocated the development of PRO tools with sound psy-
chometric properties in order to generate proper conclusions 
and enhance the methodological quality of research studies 
in the OD field.

Among HRQOL measures, the Swallowing Quality of 
Life Questionnaire (SWAL-QoL) [10] and the Dysphagia 
Handicap Index (DHI) [11] were established to have the 
most satisfactory psychometric properties [9]. The SWAL-
QoL, the MD Anderson Dysphagia Inventory (MDADI) 
[12], and the Eating Assessment Tool (EAT-10) [13] were 
adapted and validated into Italian [14–16], although present-
ing some caveats. In fact, SWAL-QoL probe statements tend 
to be abstract, with complex wording and different response 
choices among subscales, raising comprehension concerns 
[11]. Moreover, using Rasch Analysis, Cordier et al. [17] 
highlighted concerns relating to the number of response 
options for each item, the number of items for each sub-
scale, and the need to further revise the questionnaire. The 
MDADI is a widely used HRQOL tool but only applicable 
to head and neck cancer patients. Finally, the EAT-10 aims 
to assess OD-related functional health status (i.e., the symp-
tomatic severity of dysphagia as experienced by the patient 
[6]) rather than HRQOL. EAT-10 was also reported to have 
weak psychometric properties [18].

The DHI was designed as a clinically efficient, easy to 
complete HRQOL questionnaire for individuals with OD 
deriving from a variety of medical diagnoses. With 25 
items, the DHI investigates the physical, functional, and 
emotional impacts that OD may have on the patient’s life 
and provides a self-evaluation of OD severity. To date, the 
DHI has been used to distinguish between different levels 
of HRQOL in adult OD patients of etiological heterogeneity 

in crosssectionally designed studies [19–24]. Moreover, the 
DHI was used to assess changes in swallowing self-percep-
tion as an outcome measure of treatment efficacy in patients 
with Parkinson’s disease [25, 26], cricopharyngeal spasm 
and pharyngeal pouch [27], post-thyroidectomy dysphagia 
[28], and Head and Neck Cancer [29]. The DHI has attracted 
growing attention in the international literature, presenting 
overall satisfactory psychometric properties [9]. Besides its 
original English version, it has been crossculturally validated 
into Arabic [30], Persian [31, 32], Japanese [33], Hebrew 
[34], Kannada [35], and Korean [36].

As a validated Italian version of the DHI was not avail-
able, the present study aimed at (i) translating and cross-
culturally adapting the DHI into Italian and naming it the 
Italian-DHI (I-DHI), (ii) assessing I-DHI psychometric 
properties in terms of reliability (internal consistency, 
test–retest reliability) and validity (criterion validity and 
construct validity), and (iii) assessing the interpretability of 
the developed tool. The validation of the Italian version of 
the DHI may offer a common language to crossculturally 
compare clinical and research results gathered with the same 
instrument, namely the DHI. It may allow the comparison of 
Italian results with the ones of non-Italian-speaking coun-
tries. In addition, the I-DHI could be used to investigate 
HRQOL of patients with OD in Italian-speaking countries 
(i.e., Switzerland, San Marino, and Vatican City) and Ital-
ian-speaking communities across countries (e.g., Albania, 
Argentina, Australia, Belgium, Bosnia and Herzegovina, 
Brazil, Canada, Costa Rica, Croatia, Malta, Egypt, Eritrea, 
France, Germany, Israel, Libya, Liechtenstein, Luxembourg, 
Paraguay, the Philippines, Puerto Rico, Romania, Saudi Ara-
bia, Slovenia, Tunisia, the United Arab Emirates, the UK, 
the USA, and Venezuela).

According to the previous DHI validation studies, it was 
hypothesized that the I-DHI would demonstrate satisfactory 
psychometric properties and interpretability.

Materials and Methods

Study Design

This cross-sectional non-randomized prospective study with 
controls was carried out according to the Declaration of 
Helsinki and previously approved by the local Institutional 
Review Board. Written informed consent was obtained for 
all the participants included in the study. Authors of the orig-
inal English version of the DHI consented to the completion 
of the present study.

Four main phases were followed: I-DHI development 
(phase 1), which encompassed the translation of items for 
the DHI cross-cultural adaptation into Italian, I-DHI reliabil-
ity analysis (phase 2), I-DHI validity analysis (phase 3), and 
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I-DHI interpretability analysis (phase 4). The COnsensus-
based Standards for the selection of health Measurement 
INstruments (COSMIN) [37] checklist was followed as a 
reference for the completion of the present study.

Participants

Participants were selected among the consecutive cohort of 
patients who were referred for known or suspected OD to 
two Phoniatrics clinics in Northen Italy between November 
2019 and February 2020 and between June and November 
2016. In order to examine clinical validity, healthy partici-
pants were randomly selected from the community. Inclusion 
criteria were (i) presence of OD deriving from any etiology, 
in patients; (ii) no history of OD, related diseases, or feeding 
tube placement, in healthy participants; (iii) age ≥ 18 years; 
and (iv) ability to independently read a written text. Both 
patients and healthy participants were excluded from the 
study if they presented a state of cognitive decline (i.e., Mini 
Mental State Examination [38] < 24).

Procedures

Instrumental, clinical, and demographic data were recorded 
and stored anonymously on the institutional computer’s hard 
drive, while backup copies were saved on external memory 
drives. Patients completed the I-DHI and underwent a FEES 
examination for the assessment of OD in the same session. 
FEES was performed using a XION EF-N flexible endoscope 
with a 3.4 mm diameter and a length of 320 mm (XION 
GmbH, Berlin, Germany) mounted on an EndoSTROBE 
camera (XION GmbH, Berlin, Germany). Two Phoniatri-
cians with > 20 years of clinical and research experience 
in dysphagia and FEES conduction carried out the FEES 
examinations. FEES examinations were conducted using 
thin liquid (5–10–20 ml of blue-dyed water × 3 trials for 
each volume; International Dysphagia Diet Standardization 
Initiative [39]—IDDSI 0; Viscosity: < 50 mPa·s at 50  s−1 
and 300  s−1), pureed food (5–10–20 ml of pudding × 3 trials 
for each volume; IDDSI 4; Viscosity: 2583.3 ± 10.41 mPa·s 
at 50  s−1 and 697.87 ± 7.84 mPa·s at 300  s−1), and regular 
food (half biscuit × 2 trials; IDDSI 7 Regular). In the pre-
sent study, the viscosity levels of liquids and pureed food 
complied with the descriptors of the National Dysphagia 
Diet Task Force [40]. All the patients followed the same 
bolus administration order of liquids (3 × 5 ml, 3 × 10 ml, 
3 × 20 ml), puree (3 × 5 ml, 3 × 10 ml, 3 × 20 ml), and solids. 
If either consistency or volume was considered unsafe to be 
administered or if severe swallowing efficacy impairment 
was observed, the FEES protocol was not completed with 
unsafe volumes/consistencies. Owing to safety reasons, the 
FEES protocol was interrupted if at least one of the follow-
ing conditions occurred: (i) laryngospasm during the water 

test in the clinical assessment; (ii) severe impairment of 
the oral control of the bolus with pureed food which led to 
chocking; (iii) and severe impairment of the oral preparatory 
swallowing stage with solids which prevented the processing 
of the solid into a bolus. Based on FEES video recordings, 
OD severity was rated with the Dysphagia Outcome and 
Severity Scale (DOSS) [41]. The DOSS is a 7-point ordi-
nal scale with scores 1–2 indicating severe and moderately 
severe OD with non-oral nutrition necessary, scores from 3 
to 5 corresponding to moderate, mild moderate, and mild 
OD with a modified diet on a full per-oral nutrition, and 
scores 6–7 representing functional and normal swallowing 
abilities with a normal diet. In addition, swallowing safety 
was assessed using the Penetration-aspiration scale (PAS) 
[42, 43]. PAS is an 8-point ordinal scale, with score 1 indi-
cating no penetration and aspiration, score 2 representing 
transient penetration with ejection, scores 3–5 laryngeal pen-
etration without ejection and/or reaching the vocal folds, 
and scores 6–8 tracheal aspiration. In accord with recent 
research studies addressing PAS psychometric properties 
[44, 45], PAS scores 1–2 were considered to reflect normal 
swallowing function. Penetration was scored as present with 
PAS > 2 ≤ 5 [44, 45], while aspiration with PAS > 5 [42]. A 
PAS score was attributed to each administered bolus. The 
worst bolus (i.e., the bolus with highest PAS score) for each 
consistency tested and the worst PAS score among all con-
sistencies was considered for analysis purposes. As appro-
priate for ordinal measures [46], inter-rater agreement was 
calculated using the linear weighted kappa coefficient for 
both DOSS and PAS scales.

Phase 1: I‑DHI Development

The original version of the DHI [11] was translated and cul-
turally adapted into Italian, following the 5-stage process 
described by Beaton et al. [47]. Items of the original DHI 
questionnaire were independently translated into Italian by 
a bilingual expert panel composed of two speech and lan-
guage pathologists and two Phoniatricians familiar with OD 
patients care with a conceptual translation being preferred 
over a literal one (stage I: forward translation). An Italian 
final consensus version was obtained after addressing idi-
omatic, semantic, and conceptual issues (stage II: synthe-
sis). Three independent professional translators who had 
no knowledge of the questionnaire translated it back into 
English (stage III: back translation). Subsequently, concep-
tual and cultural equivalence of all reports were reviewed 
by the three translators and the expert panel and a final ver-
sion of the I-DHI was produced (stage IV: expert committee 
review). The final version of the I-DHI was pilot-tested on 
15 consenting patients with OD who were fluent in both Ital-
ian and English and approved, since no major suggestions 
emerged (stage V: pretesting).
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The questionnaire aimed at investigating OD patients’ 
HRQOL, in terms of reported OD physical symptoms, 
consequences of OD on social and psychological func-
tioning, and perceived dysphagia severity. Mirroring DHI 
original version, the I-DHI aimed to distinguish between 
different levels of HRQOL in adults with OD of etiological 
heterogeneity.

The final version of the I-DHI consisted of 25 items 
divided into three subscales (Appendix): (i) the Physical 
subscale refers to the person’s self-perception of physical 
discomfort due to OD (9 items), (ii) the Functional subscale 
reflects the impact of OD on the person’s daily activities (9 
items), and (iii) the Emotional subscale represents the per-
son’s affective response to OD (7 items). Participants were 
invited to state whether each item applied to them “never,” 
“some of the time,” or “all the time,” scoring 0, 2, and 4, 
respectively. A total I-DHI score was obtained summing the 
scores of the subscales (possible range 0–100), with higher 
values meaning worse HRQOL. On completion of the ques-
tionnaire, participants were requested to rate the perceived 
severity of their swallowing problem using a 1–7-point ordi-
nal scale with 1 = “no problem,” 4 = “moderate swallowing 
problem,” and 7 = “severe problem.”

Phase 2: I‑DHI Reliability

The I-DHI internal consistency (i.e., the degree of the inter-
relatedness among the items) and test–retest reliability (i.e., 
the proportion of the total variance in the measurements 
which is due to ‘true’ differences between patients) [37] 
were examined. Cronbach’s α was computed for each I-DHI 
subscale and total score to analyze internal consistency. 
In order to assess I-DHI test–retest reliability, a randomly 
selected subsample of 26 patients completed the I-DHI a 
second time, 2 weeks after the initial assessment. The period 
of 2 weeks consented a reduction in recall bias and guar-
anteed stability of patients’ health status between the two 
assessment sessions. During this period, patients did not 
undergo any medical, surgical, or behavioral treatment for 
swallowing. Participants selected for assessing test–retest 
reliability were compared to the main sample for age, gen-
der, and diagnosis (categorized as neurological disorders, 
respiratory disorders, head and neck cancer, and other dis-
orders). Demographic and clinical characteristics of this 
subsample are presented in Table 1.

Phase 3: I‑DHI Validity

I-DHI validity was examined, that is, the degree to which 
the I-DHI measures the construct(s) it purports to measure 
(i.e., HRQOL of adults with OD). To this purpose, criterion 
validity (i.e., the degree to which the scores of an instrument 

are an adequate reflection of a gold standard) and construct 
validity (i.e., the degree to which the scores of an instrument 
are consistent with hypotheses) [37] were tested.

I‑DHI Criterion Validity

In order to investigate I-DHI criterion validity, the Italian 
version of the Swallowing Questionnaire (I-SWAL-QoL) 
[14] was chosen as the gold standard owing to its satisfac-
tory psychometric properties [9] and wide use in clinical 
practice and research studies. The I-SWAL-QoL consists of 
44 items divided into 11 subscales, namely, the burden of 
eating difficulty, eating duration, eating desire, symptoms, 
food selection, communication, fear, mental health, social 
functioning, fatigue, and sleep. Each subscale encompasses 
a variable number of items, from 2 to 14. Each item is scored 
on a 5-point Likert scale from 1 to 5, with lower scores indi-
cating worse HRQOL. In order to assess criterion validity, 
correlation analyses between I-DHI and I-SWAL-QoL sub-
scales were performed. Inverse correlations were expected, 
as for I-DHI and I-SWAL-QoL a worse HRQOL is sug-
gested by higher and lower scores, respectively. No previous 
study investigated DHI criterion validity, and thus no more 
precise hypotheses on correlational strength could be made. 
A randomly selected subsample of 62 patients with OD com-
pleted the SWAL-QoL for criterion validity purposes. The 
demographic and clinical characteristics of this subsample 
are presented in Table 1.

I‑DHI Construct Validity

In order to investigate I-DHI construct validity, the following 
hypotheses were made: (i) direct moderate (ρ = .50–.70) to 
strong (ρ > .70) correlations were predicted among I-DHI 
subscales, Total score and self-rated OD severity; (ii) signifi-
cant inverse correlations were expected between I-DHI and 
OD severity on FEES scored using the DOSS; (iii) based on 
Shapira-Galitz et al. findings [34], weak correlations were 
anticipated between I-DHI and swallowing safety meas-
ured with PAS, while significantly higher I-DHI Functional 
subscale scores were expected for patients with penetration 
(PAS = 3–5) and/or aspiration (PAS = 6–8) compared to 
patients with safe swallow; (iv) significantly higher I-DHI 
subscales and Total scores were anticipated among patients 
with more severe self-rated OD for all pairwise comparisons 
(patients were divided into categories based on the I-DHI 
self-rated OD severity score: 1 = normal swallow, 2–3 = mild 
swallowing problem, 4–5 = moderate swallowing problem, 
and 6–7 = severe swallowing problem); (v) as a measure of 
I-DHI clinical validity, patients with OD were hypothesized 
to report significantly higher scores for all the I-DHI sub-
scales and the Total score compared to healthy participants.
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Phase 4: I‑DHI Interpretability

Interpretability is defined as the attribution of qualitative 
meaning to an instrument’s quantitative scores or change 
in scores. It is regarded as an important measurement char-
acteristic, although not encompassed among psychometric 

properties [37]. In order to describe the features of the score 
distribution, the number of items, the possible and observed 
score ranges, the observed number of distinct scores, and 
the median (Interquartile Range—IQR) for each subscale 
were presented. Floor and ceiling effects were considered 
present if at least 15% of participants reported the lowest or 

Table 1  Demographic and clinical characteristics of study populations

a Bariatric surgery; Huntington’s disease; respiratory insufficiency; Kennedy’s disease; progressive supranuclear palsy; extrapyramidal syndrome; 
Guillain–Barré syndrome
b Kennedy’s disease; multiple system atrophy; progressive supranuclear palsy; extrapyramidal syndrome; Guillain–Barré syndrome
c Bariatric surgery; Huntington’s disease; respiratory insufficiency; Kennedy’s disease; extrapyramidal syndrome; Guillain–Barré syndrome
d Bariatric surgery; respiratory insufficiency; Kennedy’s disease; progressive supranuclear palsy; Guillain–Barré syndrome

Type of study Study population Diagnosis (N; %) Age (years) Gender
N (%)

Mean ± SD (min–max) M F

Internal consistency 75 patients with oropharyngeal 
dysphagia

Amyotrophic lateral sclerosis (40; 
53.3%)

Head and neck cancer (11; 14.7%)
Myotonic dystrophy type 1 (7; 

9.3%)
Multiple system atrophy (4; 5.4%)
Parkinson’s disease/Parkinsonism 

(3; 4.0%)
Stroke/brain hemorrhage (3; 

4.0%)
Othersa (7; 9.3%)

65.4 ± 11.0 (35–85) 43 (57.3%) 32 (42.7%)

Test–retest reliability 26 patients with oropharyngeal 
dysphagia

Amyotrophic lateral sclerosis (13; 
50.0%)

Myotonic dystrophy type 1 (3; 
11.5%)

Parkinson’s disease/Parkinsonism 
(3; 11.5%)

Stroke/brain hemorrhage (2; 
7.7%)

Othersb (5; 19.3%)

66.7 ± 11.0 (42–81) 16 (61.5%) 10 (38.5%)

Criterion validity 62 patients with oropharyngeal 
dysphagia

Amyotrophic lateral sclerosis (40; 
64.5%)

Myotonic dystrophy type 1 (6; 
9.7%)

Multiple system atrophy (4; 6.5%)
Parkinson’s disease/Parkinsonism 

(3; 4.8%)
Stroke/brain hemorrhage (3; 

4.8%)
Othersc (6; 9.7%)

65.3 ± 10.9 (35–85) 33 (53.2%) 29 (46.8%)

Construct validity 63 patients with oropharyngeal 
dysphagia

Amyotrophic lateral sclerosis (34; 
54.0%)

Head and neck cancer (9; 14.3%)
Myotonic dystrophy type 1 (6; 

9.5%)
Multiple system atrophy (4; 6.3%)
Parkinson’s disease/Parkinsonism 

(3; 4.8%)
Stroke/brain hemorrhage (2; 

3.2%)
Othersd (5; 7.9%)

66.0 ± 10.9 (35–85) 37
(58.7%)

26
(41.3%)

Construct validity 166 healthy adults – 46.7 ± 19.0 (18–92) 79 (47.6%) 87 (52.4%)



1125D. Ginocchio et al.: DHI Italian Cross-Cultural Adaptation and Validation

1 3

the highest possible scores, respectively [48]. Norm values 
(median; IQR) were presented to establish a baseline distri-
bution for I-DHI scores. For both patients and healthy par-
ticipants, differences among gender and age groups (18–39, 
40–64, ≥ 65 years) were investigated.

Statistical Analysis

The present study adopted the quality criteria for measure-
ment properties as defined by Terwee et al. [48]. Data were 
reported as median (IQR) or as absolute (relative) frequen-
cies. Inter-rater agreement for the FEES outcomes was cal-
culated using the linear weighted kappa coefficient. Kappa 
values were interpreted as poor (0), slight (0.00–0.20), fair 
(0.21–0.40), moderate (0.41–0.60), substantial (0.61–0.80), 
and almost perfect (0.81–1) agreement [46]. The normality 
of the variable distributions was assessed with the Kolmog-
orov–Smirnov test. Non-parametric tests were conducted 
since ordinal variables and non-normally distributed con-
tinuous variables were analyzed. Internal consistency was 
considered satisfactory if Cronbach’s α values were between 
0.70 and 0.90. As suggested by Terwee et al. [48], test–retest 
reliability was assessed using Intraclass Correlation Coef-
ficient (ICC) two-way random effects model, single meas-
ures, absolute agreement for the I-DHI subscales and Total 
score, and with weighted Cohen’s k for the self-rated OD 
severity subscale.  ICCagreement and the weighted Cohen’s 
k values > 0.70 indicated acceptable test–retest reliability. 
Correlation analyses were performed using Spearman’s cor-
relation coefficient. Correlations were considered mild for 
values between 0.30 and 0.50, moderate for values between 
0.50 and 0.70, and strong for values > 0.70 [49]. For the 
assessment of criterion validity, correlational strength was 
considered satisfactory for values > 0.70 [48]. Comparisons 
between patients and healthy participants and among groups 
of patients were assessed with the U Mann Whitney (two 
groups comparisons) or the Kruskal–Wallis tests (multiple 
groups comparisons). Multiple comparisons were corrected 
with Bonferroni’s procedure. For all the analyses, a p-value 
smaller than 0.05 was considered significant. All the statisti-
cal procedures were carried out with IBM SPSS Statistics 
26.0® package for Mac (SPSS Inc., Chicago, IL). Missing 
values were excluded from the analyses so that for each 
considered variable, only the available data were analyzed 
(pairwise deletion).

Results

Participants

Seventy-five patients with OD of etiological heteroge-
neity (M 56.0%; age 65.4 ± 11.0 years) and 166 healthy 

participants (M 47.6%; age 46.7 ± 19.0 years) were recruited 
for the present study. Participants’ demographic and clinical 
characteristics are presented in Table 1.

FEES was performed in 63 patients. On the FEES exami-
nation, OD severity rated with DOSS was 3 (3–5) as median 
(IQR). Four (6.3%) patients had severe OD (DOSS = 1), 6 
(9.5%) moderately severe OD (DOSS = 2), 22 (34.9%) 
moderate OD (DOSS = 3), 12 (19.1%) mild moderate OD 
(DOSS = 4), 17 (27.0%) mild OD (DOSS = 5), and 2 (3.2%) 
patients presented a functional swallow (DOSS = 6).

Swallowing safety scored with PAS was 7 (1–8) as median 
(IQR) with the worst consistency tested, 3 (1–8) with liq-
uids, 1 (1–3) with puree, and 1 (1–2.3) with solids. Regard-
less of the consistency, 21 (33.3%) patients presented no sign 
of penetration or aspiration (PAS = 1–2), while 8 (12.7%) 
showed penetration (PAS = 3–5) and 34 (54.0%) aspiration 
(PAS = 6–8). Considering the consistencies separately, 30 
(47.6%), 38 (60.3%), and 26 (41.3%) patients showed no 
sign of penetration or aspiration (PAS = 1–2) with liquids, 
puree, and solids, respectively. Twelve (19.1%), 7 (11.1%), 
and 2 (3.2%) patients presented penetration (PAS = 3–5) and 
21 (33.3%), 8 (12.7%), and 6 (9.5%) aspiration (PAS = 6–8) 
with liquids, puree, and solids, respectively. For safety rea-
sons, 10 (15.9%) patients were not tested for puree by rea-
son of severe impairment in the oral bolus control and 29 
(46.0%) for the solid consistency due to severe impairment 
of the oral preparatory swallowing stage, resulting in PAS 
missing data. Inter-rater agreement proved substantial [46] 
for both the DOSS and the PAS scales.

Concerning the HRQOL assessment with the I-SWAL-
QOL, the 62 participants selected for the criterion valid-
ity analysis scored as follows as median (IQR): burden 9.0 
(7.0–10.0), Eating duration 7.0 (5.0–9.0), eating desire 
14.0 (12.0–15.0), symptoms 55.0 (50.0–62.0), food selec-
tion 9.0 (7.0–10.0), communication 6.0 (5.0–8.0), fear 18.5 
(16.0–20.0), mental health 22.0 (19.0–25.0), social function-
ing 24.0 (20.0–25.0), fatigue 11.0 (7.0–13.0), and sleep 8.0 
(6.0–10.0).

Phase 1: I‑DHI Development

The final version of the I-DHI is presented as Appendix.

Phase 2: I‑DHI Reliability

Internal consistency and test–retest reliability scores are 
reported in Table 2. Internal consistency proved satisfac-
tory for all the I-DHI subscales and the Total score with 
Cronbach’s α values ranging from α = 0.76 for the Physi-
cal subscale to α = 0.90 for the Total score. Test–retest 
reliability proved satisfactory for all I-DHI subscales and 
Total score, with  ICCagreement values exceeding 0.70, rang-
ing from 0.96 for the Physical subscale to 0.99 for the Total 
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score. Similarly, the self-rated OD severity subscale showed 
adequate test–retest reliability, with weighted Cohen’s 
k = 0.81. Statistically significant differences (p < 0.05) were 
not detected between the main sample and the test–retest 
subsample compared for age, gender, and diagnosis.

Phase 3: I‑DHI Validity

I‑DHI Criterion Validity

Table 3 shows the results of Spearman’s correlation anal-
yses between the I-DHI and the I-SWAL-QoL subscales. 
Significant inverse moderate to strong correlations were 
detected between I-DHI and the majority of the I-SWAL-
QoL subscales. In particular, the strongest correlations were 
found between the I-DHI Total score and the I-SWAL-QoL 
Burden and Social Functioning subscales; between the 
I-DHI Physical subscale and the I-SWAL-QoL Symptoms 
subscale; between the I-DHI Functional subscale and the 

I-SWAL-QoL Eating Duration, Social Functioning, and Fear 
subscales; between the I-DHI Emotional subscale and the 
I-SWAL-QoL Social Functioning and Mental Health sub-
scales; between the I-DHI Self-rated OD severity and the 
I-SWAL-QoL Burden and Symptoms subscales. The weak-
est and not statistically significant correlations were found 
for all the I-DHI subscales and Total score with the I-SWAL-
QoL Sleep subscale.

I‑DHI Construct Validity

To investigate construct validity, associations among I-DHI 
subscales and Total score were assessed with Spearman’s 
correlation coefficients, as well as associations between 
I-DHI and OD severity and swallowing safety on FEES. In 
addition, groups of patients with different OD severity based 
on either FEES examination or self-assessment were com-
pared using Kruskal–Wallis test.

As presented in Table 4, moderate to strong correlations 
were found between all the I-DHI subscales and the Total 
score.

A significant moderate inverse correlation was found 
between I-DHI Total score and OD severity rated through 
DOSS, while mild inverse correlations between DOSS and 
the remaining I-DHI subscales were found (Table 5). Only 
weak significant direct correlations were detected between 
swallowing safety rated through the worst PAS score and 
I-DHI Physical subscale, Total, and self-rated OD severity 
scores. Considering single consistencies separately, I-DHI 
Physical, Functional, and Total scores were mild to moder-
ate correlated with PAS scores with puree and only mild 
with liquids. No significant correlation was detected between 
I-DHI and PAS scores with solids (Table 5).

Table 6 shows the comparisons of I-DHI scores among 
patients with normal swallow (PAS = 1–2), penetration 
(PAS = 3–5), and aspiration (PAS = 6–8) on FEES, for the 

Table 2  I-DHI internal consistency and test–retest reliability analyses

I-DHI Italian Dysphagia Handicap Index; OD oropharyngeal dyspha-
gia; ICCagreement intraclass correlation coefficient two-way random 
effects model, single measures, and absolute agreement; CI confi-
dence interval
**p < .01

I-DHI Internal consist-
ency (N = 75)

Test–retest reliability (N = 26)

Cronbach’s α ICCagreement (CI) Weighted 
Cohen’s k

Total .90 .99 (.98–1.00) –
Physical .76 .96 (.90–.98) –
Functional .82 .98 (.95–.99) –
Emotional .77 .98 (.96–.99)
OD severity – – .81**

Table 3  I-DHI criterion validity analysis

Spearman’s Correlation Coefficient
(N=62)

I-SWAL-QOL

Burden Eating 
Duration

Eating 
Desire Symptoms Food 

selection Communication Fear Mental 
Health

Social 
Functioning Fatigue Sleep

I-DHI

Total -.696** -.640** -.424** -.622** -.483** -.437** -.605** -.648** -.682** -.450** -.215

Physical -.564** -.548** -.511** -.604** -.306* -.360** -.403** -.461** -.400** -.371** -.275*

Functional -.560** -.653** -.295* -.508** -.391** -.394** -.593** -.508** -.596** -.385** -.092

Emotional -.595** -.390** -.268* -.408** -.439** -.297* -.507** -.687** -.716** -.409** -.260*

OD Severity -.660** -.413** -.291* -.640** -.336** -.488** -.599** -.609** -.517** -.260* -.160

Mild, moderate, and strong correlations are reported in light, medium, and dark gray cells
I-DHI Italian Dysphagia Handicap Index; I-SWAL-QOL Italian-Swallowing Quality of Life Questionnaire; OD oropharyngeal dysphagia
*p < .05 (two-tailed); **p < .01 (two-tailed)
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worst and each consistency tested. After adjusting p-values 
with Bonferroni’s correction, significantly higher I-DHI 
Physical and Total scores were detected for patients with 
aspiration (PAS = 6–8) compared to those with normal swal-
low (PAS = 1–2), and higher I-DHI Emotional subscale 
scores compared to penetrators (PAS = 3–5). Considering 
the single consistencies separately, patients with aspiration 
of liquids scored higher in I-DHI Physical and Functional 
subscales and Total score compared to patients with a safer 
swallow. Patients with aspiration of puree reported higher 
I-DHI Physical subscale and Total scores compared to those 
with safe swallow. Patients with aspiration of solids scored 
higher compared to patients with a safer swallow in all 
I-DHI subscales, except for the Physical one.

Figure 1 shows the distribution as box plots of I-DHI 
Total score among patients with different self-rated OD 
severity (normal swallow = 1; mild swallowing prob-
lem = 2–3; moderate swallowing problem = 4–5; severe 
swallowing problem = 6–7). Significantly higher I-DHI 
Total scores were reported by patients with more severe 

perceived OD among all severity groups (Kruskal–Wallis 
36.648; p < .05; median (IQR) of normal swallow 8 (4–10), 
mild OD 20 (14–26.5), moderate OD 30 (22–50), and severe 
OD 48 (38–68) groups). Only patients with moderate and 
severe perceived OD did not differ significantly in the I-DHI 
Total scores. A similar trend was observed when considering 
separately each I-DHI subscale, although significance was 
not reached for all group comparisons. Table 7 presents the 
comparisons between I-DHI scores for each self-rated OD 
severity group.

Concerning clinical validity, OD patients reported sig-
nificantly higher scores in all the I-DHI subscales and the 
Total score when compared to healthy participants with the 
U Mann–Whitney test (p < .05) (Table 8).

Phase 4: I‑DHI Interpretability

The features of I-DHI distribution are reported in Table 9. 
For each I-DHI subscale the number of items, the number of 
observed different scores, the possible and observed score 
range, the median (IQR), and the percentage of participants 
who reported the lowest and highest possible scores are 
described. A floor effect was detected for the Emotional 
subscale only. A trend toward floor effect was observed for 
self-rated OD severity and the Functional subscale.

I-DHI scores were compared among gender and age 
(18–39, 40–64, ≥ 65 years) groups of patients and healthy 
participants using U Mann–Whitney and Kruskal–Wallis 
tests, respectively. As regards patients, no significant differ-
ences (p < .05) were detected. Healthy participants reported 
2 (0–4) as median (IQR) I-DHI Total score, 2 (0–4) in the 
Physical, 0 (0–0) in the Functional, and 0 (0–0) in the Emo-
tional subscales. Concerning healthy participants, no sig-
nificant differences were detected for gender. Conversely, 
individuals aged ≥ 65 years reported significantly higher 
(p < .05) I-DHI Physical subscale and Total scores. Norm 
values for age class are presented in Table 10.

Discussion

The DHI is a PRO measure of HRQOL for adults with OD, 
developed for English-speaking populations and to date 
adapted into Arabic [30], Persian [31, 32], Japanese [33], 
Hebrew [34], Kannada [35], and Korean [36]. In compliance 
with these previous validation studies, the I-DHI resulted 
in a 25-item tool, easy to apply in clinical practice since 
all the participants managed to complete the questionnaire 
autonomously in no more than 10 min.

I-DHI psychometric properties were examined in a 
sample of 75 patients with OD of etiological heterogene-
ity and 166 healthy participants. Patients’ etiologies were 
predominantly, but not limited to, chronic conditions such 

Table 4  Correlations among I-DHI subscales

I-DHI Italian Dysphagia Handicap Index; OD oropharyngeal dyspha-
gia
**p < .01 (two-tailed)

Spearman’s correlation coefficient (N = 75)

I-DHI

Total Physical Functional Emotional OD severity

I-DHI
Total –
Physical .820** –
Functional .899** .603** –
Emotional .806** .528** .624** –
OD severity .697** .618** .607** .511** –

Table 5  Correlations between I-DHI subscales, DOSS, and PAS

I-DHI Italian Dysphagia Handicap Index; OD oropharyngeal dyspha-
gia; DOSS Dysphagia Outcome and Severity Scale; PAS Penetration 
Aspiration Scale
*p < .05 (two-tailed); **p < .01 (two-tailed)

Spearman’s correlation coefficient (N = 63)

DOSS PAS

Worst score Liquids Puree Solids

I-DHI
Total − .506** .263* .360** .423** .288
Physical − .445** .290* .321* .538** .254
Functional − .465** .198 .290* .336* .297
Emotional − .288* .149 .242 .157 .043
OD severity − .321* .258* .247 .177 .278
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as neurodegenerative disorders and head and neck cancer 
(HNC), as they represent the most prevalent populations in 
the authors’ clinical practice. The high prevalence of chronic 
conditions may be seen as a strength of the present study. In 
fact, the different extent of OD impact on HRQOL might be 

more evident in patients affected by chronic rather than acute 
diseases, as they adapted to a stable or slowly progressing 
condition.

Concerning reliability analyses, similarly to the pre-
vious DHI validation studies [11, 30–35], the I-DHI 

Fig. 1  I-DHI Total score dis-
tribution for the self-rated OD 
severity groups

Table 7  Comparisons of I-DHI 
subscales scores among patients 
with different self-rated OD 
severities

Italian Dysphagia Handicap Index (I-DHI) scores are presented as median (IQR). Significant comparisons 
after Bonferroni’s correction are reported in bold
OD oropharyngeal dysphagia
a Significant differences (p < .05; two-tailed) between moderate and either normal swallow or mild OD 
groups
b Significant differences (p < .05; two-tailed) between normal swallow and either moderate or severe OD 
groups and between mild and severe OD groups

I-DHI self-rated OD severity

Normal swallow
N = 11

Mild
N = 24

Moderate
N = 35

Severe
N = 5

Kruskal–Wallis

I-DHI
Physical 4 (2–6) 6 (4–10) 14 (10–18) 10 (7–19) 28.821a

Functional 2 (0–4) 8 (4–12) 12 (8–22) 24 (16–30) 28.597b

Emotional 0 (0–4) 4 (2–8) 8 (2–10) 16 (12–21) 25.214b

Table 8  Comparisons of I-DHI 
scores between patients with 
OD and healthy participants

Italian Dysphagia Handicap Index (I-DHI) scores are presented as median (IQR). Significant p are reported 
in bold
OD oropharyngeal dysphagia

Patients with OD
N = 75

Healthy par-
ticipants
N = 166

U Mann–Whitney z score p
(two-tailed)

I-DHI
Total 22 (14–40) 2 (0–4) 274.000 − 12.087  < .001
Physical 10 (5–14) 2 (0–4) 928.500 − 10.812  < .001
Functional 10 (4–18) 0 (0–0) 844.000 − 13.601  < .001
Emotional 4 (2–10) 0 (0–0) 1382.000 − 12.514  < .001
OD severity 4 (2–4) 1 (1–1) 959.500 − 13.329  < .001
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internal consistency met satisfactory parameters (Cronbach’s 
α = .70–.90). In particular, α values between 0.76 and 0.82 
were detected for the I-DHI subscales and an α value equal 
to 0.90 for the I-DHI Total score. This suggests a strong 
interrelatedness between the items of the questionnaire and 
of each subscale. Alpha values lower than 0.70 reflect a low 
correlation among the instrument items and may suggest an 
insufficient and/or poorly chosen set of items. Conversely, α 
values higher than 0.90 reflect a high correlation among the 
instrument items and may suggest redundancy of items [50]. 
The obtained α values could be interpreted as satisfactory 
I-DHI internal consistency, and thus no I-DHI items were 
inserted nor deleted. I-DHI test–retest reliability proved sat-
isfactory, thus confirming I-DHI high stability and reliability 
over time.

In the present study, I-DHI validity was established 
performing criterion and construct validity analyses. The 
assessment of I-DHI criterion validity represents a novelty, 
since it had never been performed by previous DHI valida-
tion studies. To establish I-DHI criterion validity the Italian 
version of the SWAL-QoL was chosen as the gold stand-
ard. Mild to strong inverse correlations between I-DHI and 

I-SWAL-QoL subscales were found. As could be logically 
expected, the lowest correlations (ρ < .30) were detected for 
the Communication, Fatigue, and Sleep I-SWAL-QoL sub-
scales since they investigate domains which are not included 
in the I-DHI. Satisfactory criterion validity is defined by 
Terwee et al. [48] as the presence of correlations with a 
gold standard > .70 in absolute value. This condition was 
verified only for the correlation between the I-DHI Emo-
tional subscale and the Social Functioning subscale of the 
I-SWAL-QoL. Nevertheless, the correlations between the 
remaining I-DHI and I-SWAL-QoL subscales show a trend 
toward this cut-off level.

I-DHI construct validity proved satisfactory, since the 
results confirmed > 75% of the hypotheses made by the 
authors [48]. In particular, in accordance with the results 
of the previous validation studies [11, 30–35], direct mod-
erate to strong (> .50–.70) correlations among I-DHI sub-
scales, Total score, and self-rated OD severity were found. 
Nevertheless, due to the insufficient numerousness of the 
recruited sample, factor analysis was not performed in the 
present study nor in any of the previous DHI validations. In 
fact, 4–10 participants per item within a sample composed 
at least of 100 participants are necessary to perform factor 
analyses [48, 50]. As such, no claims can be made as to the 
number and reciprocal relations of the construct(s) investi-
gated through the I-DHI. Consistently with authors’ hypoth-
eses and with the Hebrew validation study [34], I-DHI was 
mild to moderate associated with OD severity measured on 
FEES and only weakly with swallowing safety. Among the 
previous DHI validation studies, the English [11], Japanese 
[33], Hebrew [34] Kannada [35], and Korean [36] investi-
gated the possible relations between DHI and instrumen-
tal assessment of OD. All the aforementioned studies used 
VFSS for the assessment of swallowing performance, with 
the unique exception of Shapira-Galitz et al. [34], which 
performed FEES examinations scoring swallowing safety 
with PAS. They found significant differences in the DHI 
Functional subscale scores only between non-aspirators 
(PAS = 1) and patients with penetration or aspiration of any 
degree (PAS ≥ 2). These findings partially overlap with the 

Table 9  Features of I-DHI 
distribution

I-DHI Italian Dysphagia Handicap Index; OD oropharyngeal dysphagia
*Floor effect present (more than 15% of respondents achieved the lowest possible score)

I-DHI N. items N. 
distinct 
scores

Possible range Observed range Median (IQR) % Floor % Ceiling

Total 25 30 0–100 2–86 22 (14–40) 0 0
Physical 9 13 0–36 2–26 10 (4–14) 0 0
Functional 9 17 0–36 0–36 10 (4–18) 13.3 1.3
Emotional 7 12 0–28 0–24 4 (2–10) 21.3* 0
OD severity 1 7 1–7 1–7 4 (2–4) 14.7 1.3

Table 10  I-DHI norm values

Italian Dysphagia Handicap Index (I-DHI) scores are presented as 
median (IQR). Significant comparisons are reported in bold
OD oropharyngeal dysphagia
a Significant differences (p < .05; two-tailed) between ≥ 65  years and 
either 18–39 or 40–64 years groups

Healthy participants

18–39 years
N = 65

40–64 years
N = 72

 ≥ 65 years
N = 27

Kruskal–
Wallis

I-DHI
Total 2 (0–2) 2 (0–4) 4 (2–4) 8.089a

Physical 2 (0–2) 2 (0–4) 4 (2–4) 9.046a

Functional 0 (0–0) 0 (0–0) 0 (0–0) 0.000
Emotional 0 (0–0) 0 (0–0) 0 (0–0) 1.789
OD severity 1 (1–1) 1 (1–1) 1 (1–1) 2.189
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ones of the present study. However, in the present study 
patients were considered as having a safe swallow for PAS 
scores = 1–2 [44, 45] and analyses were performed on indi-
vidual consistencies in addition to the worst PAS score. Dif-
ferently from Shapira-Galitz et al. [34], comparing groups of 
patients with different swallowing safety, higher I-DHI Total 
scores were detected for patients with aspiration compared 
to those with a safer swallow for all the consistencies tested. 
A similar trend was detected among all I-DHI subscales, 
although with differences depending on the consistency. 
Nevertheless, caution should be paid when interpreting these 
results with both puree and solid consistencies owing to the 
limited number of patients in the penetration and aspiration 
groups compared to the normal swallow group.

In line with the hypotheses and previous validation stud-
ies [11, 30–36], higher I-DHI Total scores (meaning worse 
HRQOL) were reported by patients with more severe per-
ceived OD for all group comparisons, except for the moder-
ate and severe perceived OD groups. On examining I-DHI 
subscales separately, a similar trend was identified, although 
not significant for all group comparisons. This might be 
explained by the unequal number of patients in each group 
and does not necessarily imply the absence of a real differ-
ence. In fact, in the present study only 5 patients perceived 
severe OD.

All the DHI validation studies [11, 30–36], except for 
the DHI Persian one [31, 32], investigated clinical validity 
reporting satisfactory findings. Similarly, the significantly 
higher I-DHI scores reported by OD patients compared to 
healthy participants adequately reflect the impact of OD on 
patients’ HRQOL. In addition, Sobol et al. [51] developed 
DHI normative values through a systematic review and 
meta-analysis, reporting 2.49 (0.51–4.48) as DHI mean (CI). 
The normative data generated in the present study aligns 
with Sobol et al. [51].

As pertains to I-DHI interpretability, the sample included 
in the present study reported overall moderate to high levels 
of HRQOL (i.e., low I-DHI scores) for each I-DHI subscale 
and the Total score. Similarly, high levels of HRQOL were 

on investigating HRQOL with the I-SWAL-QoL. Patients 
included in the present study perceived a normal or slightly 
impaired swallowing function, while on FEES examination 
at least 50% of them showed moderate to severe OD, based 
on DOSS scores. Thus, a discrepancy between instrumental 
and self-assessed OD severity may be suggested, as reported 
by Speyer et al. [8]. A possible explanation for this discrep-
ancy and the low I-DHI scores reported in the present study 
could be the high prevalence of chronic conditions within 
the recruited sample, as patients might have already found 
strategies to adapt to OD. This hypothesis might be sup-
ported by the floor effect detected for the I-DHI Emotional 
subscale and the trend toward floor effect for the Functional 
and self-rated OD severity subscales, but not for the Physical 
one. The I-DHI median values reported in the present study 
overlaps with the English validation findings [11], while all 
the other DHI validation studies [30, 33–35] detected overall 
higher scores. As reported by Krishnamurthy et al. [35], the 
DHI different range scores obtained in each validation may 
be explained by differences in the samples OD severity, both 
instrumentally assessed and self-rated.

Finally, no differences in I-DHI scores were found com-
paring patients with different gender and age, suggest-
ing that I-DHI can be scored without correcting for these 
demographic characteristics. Older healthy participants 
(≥ 65 years), instead, presented higher I-DHI scores com-
pared to younger ones. This could be explained by the physi-
ological deterioration of swallowing function in older people 
[52].

Limitations and Future Directions

The present study is not exempt from limitations. In fact, 
the relatively small sample size recruited warns caution 
when interpreting the present results, although they are 
fundamentally comparable to previous DHI validations. 
In addition, the modest heterogeneity of OD etiologies of 
the recruited sample could be considered as a limitation 
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of the present study. Nevertheless, the vast majority of the 
recruited patients suffered from chronic conditions, which 
may be seen as a strength for the investigation of OD impact 
on HRQOL. Conversely, future studies aiming at analyzing 
I-DHI responsiveness could benefit from recruiting patients 
affected by acute conditions, since changes in HRQOL and 
thus in I-DHI scores may be more evident in these popula-
tions. For safety reasons, FEES missing data mainly referred 
to puree and solid consistencies. Thus, the interpretation 
of the comparisons of patients who differed for swallowing 
safety on FEES with different consistencies requires caution.

Finally, the absence of factor and responsiveness analyses 
should be acknowledged as a limitation of the present study, 
since based on the present results, no claims can be made 
about the construct(s) underlying I-DHI and I-DHI ability to 
report clinically significant changes over time.

Future research studies on larger sample size of patients 
with equally represented acute and chronic conditions 
besides more heterogeneous OD severity are required in 
order to confirm the results of the present study. Further-
more, the number of constructs underlying the I-DHI and 
I-DHI ability to detect clinically significant changes in OD 
patients’ HRQOL should be investigated with factor and 
responsiveness analyses. In the present study I-DHI psy-
chometric properties were investigated based on Classical 
Test Theory (CTT). Together with Item Response Theory 
(IRT), CTT is a measurement theory necessary for measur-
ing an unobservable construct (e.g., OD patients’ HRQOL) 
by means of its manifestations (e.g., questionnaire items). 
Using CTT, conclusions on the quality of the measurement 
properties of an instrument are drawn at the test level and are 

population-dependent. Conversely, IRT examines the contri-
bution of each item to the construct under measure, allowing 
conclusions independently from the tested population, yet it 
requires a relatively large sample size and stronger assump-
tions on the data to fit the chosen IRT model. Future stud-
ies may add information on I-DHI psychometric properties 
based on IRT using Rasch Analysis techniques.

Conclusion

I-DHI is a reliable, valid, easy to administer, and symptom-
specific patient-reported outcome to investigate HRQOL in 
Italian adults with OD. I-DHI showed overall satisfactory 
reliability and construct validity, while criterion validity 
with I-SWAL-QoL as the gold standard seems promising. 
The presentation of score distribution and norm values fos-
ters I-DHI interpretability. Factor and responsiveness analy-
ses should be performed in future studies.

Appendix

Final version of the I-DHI. Italian-translated items are 
reported in italics.

Dysphagia Handicap Index (DHI)
Italian Dysphagia Handicap Index (I-DHI)
Please place a check in the box that describes your swal-

lowing difficulty.
Per favore metta un segno nella casella che corrisponde 

alla sua difficoltà deglutitoria.
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