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Abstract
The Dysphagia Handicap Index (DHI) is a valid Health-related Quality of Life (HRQoL) 25-item questionnaire assessing the 
physical, functional, and emotional aspects of patients with oropharyngeal dysphagia (OD), of heterogeneous etiologies. The 
purpose of this study is to translate and validate the European Portuguese-DHI (EP-DHI). This is a prospective study that 
was carried out at Centro Hospitalar Universitário do Porto (CHUPorto). The generated EP-DHI was administered to 132 
patients with OD and 112 healthy control subjects. 132 patients undergoing fiberoptic endoscopic examination of swallowing 
(FEES). 15 patients were contacted by phone, 2 or 3 weeks later after the first interview to repeat the questionnaire. The 
validity of concurrent criteria was evaluated by comparing the results of the EP-DHI score with the score attributed to the 
pathological findings found in FEES and, consequently, Functional Oral Intake Scale (FOIS). The internal consistency of 
EP-DHI was successful: Cronbach’s alpha coefficient for total EP-DHI was 0.874. The test–retest reliability for the total and 
the three EP-DHI subscales obtained a Pearson's correlation coefficient ranged from 0.990 to 0.712. This study demonstrates 
that EP-DHI is a valid tool for self-assessment of the handicapping effect of dysphagia on physical, functional, and emotional 
aspects of patient’s quality of life, among an European Portuguese sample.

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

Introduction

Oropharyngeal dysphagia (OD) is a disturbance in the for-
mation and movement of the food bolus from the oral cav-
ity to the stomach, safely and effectively [1]. Swallowing 
difficulties are not always documented as primary medical 
diagnoses, but as symptoms of an underlying disease [2]. 
OD has a multimodal origin and its etiology may be neuro-
logical, muscular, anatomical or iatrogenic. It has a relevant 
prevalence in many pathologies, such as stroke, Parkinson's 
disease, Multiple Sclerosis, Progressive Supranuclear Palsy, 
Amyotrophic Lateral Sclerosis, Myotonic Dystrophy, Guil-
lain-Barré syndrome, Myasthenia Gravis, upper esophageal 
sphincter dysfunction (ESS), paraneoplastic syndromes, 
malignant tumors, radiation treatments, post-surgical states, 
aging and psychogenic causes [2–8].

The actual prevalence in the adult population is often 
underestimated. Elderly individuals with neurological dis-
eases, neurodegenerative diseases and head and neck cancer 
are considered at-risk populations. In 2012 it was estimated 
to affect 30–40% of the population over 65; 30 million 

 * Isabel Silva-Carvalho 
 imscarvalho@gmail.com

 Adriana Martins 
 adrianamartins.tf@gmail.com

 Maria Jorge Casanova 
 u13007@chporto.min-saude.pt

 Susana Vaz Freitas 
 svazfreitas@gmail.com

 Luís Meireles 
 luismeirelespereira@gmail.com

1 Neurosciences Department, ENT, Centro Hospitalar 
Universitário do Porto, Largo Professor Abel Salazar, 
4099-001 Porto, Portugal

2 Instituto Superior de Ciências Biomédicas Abel Salazar, 
Universidade do Porto, R. Jorge de Viterbo Ferreira 228, 
4050-313 Porto, Portugal

3 Escola Superior de Saúde, Instituto Politécnico do Porto, 
R. Dr. António Bernardino de Almeida, 4200-072 Porto, 
Portugal

4 Laboratório de Inteligência Artificial e Apoio à Decisão 
(LIAAD) - INESC TEC, Rua Dr. Roberto Frias, Porto, 
Portugal

http://orcid.org/0000-0002-3268-6102
http://crossmark.crossref.org/dialog/?doi=10.1007/s00455-022-10527-0&domain=pdf


1073I. Silva-Carvalho et al.: European Portuguese Dysphagia Handicap Index

1 3

European citizens over 70; 10 million individuals in Japan; 
1 in 25 adults in the United States; and 1 in 9 elderly living 
independently in the United Kingdom. In the elderly, it is 
associated with a high mortality ratio [4, 9–11].

People with OD may have anterior food leak through the 
lips, saliva loss from the mouth, hesitation or inability to 
start swallowing, nasal regurgitation, food bolus trapped in 
the larynx/pharynx, multiple swallowing, cough, asphyxia, 
wet voice, weight loss, entry of food into the lungs through 
the trachea, increased time/duration of the meal, restrictions/
exclusion of oral feeding, or need for modified dietary 
consistencies [2, 12]. However, the effects of OD go beyond.

Besides the physical symptoms such as swallowing disorders, 
the effects of OD affects numerous aspects of the individual's 
life, including their work, social life, and quality of life (QoL) 
[12–15].

In recent years, emphasis has been placed on QoL as one 
of the main factors to be considered in the treatment of people 
with dysphagia [16, 17]. Various questionnaires were con-
ducted to assess the perception of QoL in individuals with OD. 
Some questionnaires are specific to the disease, such as the 
M.D. Anderson Dysphagia Inventory (MD-ADI) that targets 
patients with head and neck cancer [18] and the Dysphagia 
Goal Handicap (DGH) for patients with esophageal dysphagia 
[19]. Others are more generic, designed for dysphagia of any 
cause, such as the Deglutition Handicap Index [20], Swallow-
ing QoL Questionnaire (SWAL-QoL) [21] and the Dysphagia 
Handicap Index (DHI) [22].

In Portugal, only the SWAL-QoL instrument has been 
translated and validated to assess the perception of QoL in 
individuals with OD due to head and neck cancer [23]. Thus, 
it is pertinent to perform the translation, cross-cultural adap-
tation and validation of a tool that can measure the disabling 
effects of dysphagia in different domains, whether physi-
cal, functional and/or emotional, and also assess OD of any 
cause.

The aim of this research is to translate, cross-cultural 
adapt and validate, for the European Portuguese population, 
a version of the Dysphagia Handicap Index (DHI).

Material and Methods

To develop the European Portuguese—Dysphagia Handicap 
Index (EP-DHI), the original authors of the DHI were first 
contacted to request their permission, via electronic corre-
spondence. After authorization, the project was submitted 
to the Ethics Committee for Health of the hospital, where 
data were collected.

All study participants received a study information leaf-
let and agreed to the free and informed consent form, sign-
ing two copies: one copy for the participant and one for the 
researchers.

Translation Process

The translation process and development of the EP-DHI 
instrument comprised five procedures, based on the 
guidelines for translation, cultural and linguistic adaptation 
proposed by Beaton et al. [24].

First, the original DHI version was translated by two 
different translators to the Portuguese version. Second, 
a meeting was held with two speech therapists and one 
otorhinolaryngologist to analyze the translations and 
prepare the preliminary version of the instrument. In the 
third stage, the preliminary version of the questionnaire 
was back translated into English by two other translators, 
whose mother language was English. In the fourth stage, 
a meeting was held to prepare the Portuguese pre-final 
version of the DHI. In the fifth stage, the Portuguese pre-
final version of the instrument was filled by 21 patients 
with dysphagia and, finally, after considering the opinions 
of the specialists and participants, the final EP-DHI was 
achieved.

Population

The study group involved 132 patients with OD followed 
at CHUPorto. The control group included a convenience 
sample of healthy volunteers recruited in the community 
where CHUPorto is located. The used non-probability 
sampling technique resulted on a disproportionate female/
male ratio with no impact or differences on the analyzed 
and used results. Inclusion criteria for the study group 
were (i) presence of OD deriving from any etiology, (ii) 
age ≥ 18 years old and (iii) ability to independently read 
a written test. Inclusion criteria for the control group 
were (i) no history of OD, related diseases or feeding 
tube placement, (ii) age ≥ 18 years old and (iii) ability to 
independently read a written test.

Exclusion criteria for the clinical group were (i) poor 
auditory verbal comprehension; (ii) illiterate patients, 
those who were unable to fill out the questionnaire or were 
not assisted by a family member or a designed person to 
write the patients’ answers on their behalf; (iii) presence 
of a cognitive impairment, mentioned in the clinical 
process; (iv) age < 18 years old and (v) difficulty in reading 
and/or understanding Portuguese. Exclusion criteria for 
control group were (i) history of dysphagia, head and neck 
malignancy/radiation therapy or surgeries; (ii) history of 
neurological disease and/or cerebrovascular accident; (iii) 
poor auditory verbal comprehension; (iv) presence of a 
cognitive impairment, mentioned in the clinical process; 
(v) age < 18 years old and (vi) difficulty in reading and/or 
understanding Portuguese.
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Finally, to measure the test–retest reliability, the 
EP-DHI was filled by 15 patients twice, in a period ranging 
from 2 to 3 weeks. During this period, patients did not 
receive any medical, surgical, or behavioral intervention 
for swallowing disorder.

DHI Questionnaire

The DHI is an instrument composed of 25 items and three 
subscales: physical, functional, and emotional. The physi-
cal subscale includes 9 items that represent the perception 
of physical discomfort caused by dysphagia. The emotional 
subscale consists of 7 items that examine the emotional reac-
tions of patients with dysphagia. Finally, the functional sub-
scale includes 9 statements related to the impact of dyspha-
gia in daily activities. For each item, three answers (“never, 
sometimes, always”) are considered (with values of 0, 2, and 4 
points, respectively). At the end of the questionnaire, partici-
pants are asked to classify the severity of their dysphagia using 
a 7-point interval scale proposed by Silbergleit et al. [22]. On 
this visual analogue scale, the most left answer corresponds to 
a “normal swallow”; from 1 to 2 is assumed as a “mild”, from 
3 to 5 a “moderate” and between 6 and 7 presumed as “severe” 
self-perceived dysphagia.

Functional Oral Intake Scale (FOIS)

The functional oral intake scale (FOIS) was developed 
in 2005 as a tool with very good reliability, validity, and 
sensitivity to objectively determine and monitor the range 
of oral intake of patients with neurogenic dysphagia [25]. 
It is an ordinal scale with seven levels (Level 1 “Nothing 
by mouth” in  situations of severe dysphagia, to level 7 
“Total oral diet with no restrictions” for healthy people) 
that assesses the oral intake of food and liquids. It has been 
the most used scale for rating the range of oral intake by 
patients with OD and it is used both in clinical and research 
settings [26, 27] as well as in various patient populations 
(amyotrophic lateral sclerosis, head and neck cancer, 
Parkinson’s disease, and pediatric patients) [26, 28–30].

Validation and Statistical Analysis

Statistical analysis was performed with the Statistical 
Package for the Social Sciences (SPSS) software, version 26.

Instrument validity showed the differences between 
groups—patients with dysphagia and control group—using 
the Mann–Whitney test. The total score, the three subscales 
(physical, functional, and emotional), and the final individual 
auto-perception of dysphagia, were compared.

Convergent validity was assessed using Spearman’s cor-
relation, which compared the results of EP-DHI with the 

pathological findings found in FEES and, consequently, the 
FOIS.

Convergent validity was determined using Spearman's 
correlation, which compared the questionnaire total score 
with the patient's final response (self-reported dysphagia). In 
addition, we grouped patients according to your dysphagia 
severity and the results of the questionnaire were compared 
between groups, using the Kruskal–Wallis test.

The questionnaire reliability was tested by two methods: 
internal consistency and test–retest reproducibility. Internal 
consistency referred to the homogeneity of the questionnaire 
and the way the questions are related to each other. Cronbach's 
alpha coefficient was used to evaluate internal consistency, 
with an acceptable minimum value of 0.7. Test–retest repro-
ducibility, which reflected stability over time with repeated 
tests, was analyzed correlating the results of the initial score 
and subsequent scores (after 2 to 3 weeks), using Pearson's 
correlation coefficient. The accepted minimum test–retest cor-
relation coefficient was 0.7.

All tests were applied with a degree of confidence of 95%, 
except when otherwise indicated.

Results

Population

The study group involved 132 patients with oropharyngeal 
dysphagia followed at CHUPorto, 74 women (56.1%) and 58 
men (43.9%) with a mean age of 60 years old. The etiology 
of dysphagia was heterogeneous: 73.5% had neurological 
origin (n = 97), 5.3% related to and/or after head and neck 
surgery (n = 7), 0.8% esophageal dysphagia (n = 1), 11.4% 
gastroesophageal reflux (n = 15) and 7.6% others/unknown. 
The control group included 112 healthy individuals, 89 
women (76.1%) and 28 men (23.9%), with an average age 
of 46 years.

Reliability

The internal consistency (Cronbach's alpha) of the final 
version of EP-DHI for the total score was 0.949, and for 
each subscale: physical = 0.843, functional = 0.892, and 
emotional = 0.911. The correlation coefficient of the 
test–retest total score was 0.916: 0.886 for the physical 
subscale, 0.990 for the functional subscale, and 0.712 for 
the emotional subscale (p < 0.05) (Table 1).

Validation

The EP-DHI total score was significantly higher for dys-
phagia patients compared to healthy controls (36.14 ± 20.64 
for dysphagia patients and 3.17 ± 4.326 for healthy controls, 
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p < 0,001). Moreover, when comparing the three domains’ 
scores: physical (13.43 ± 7.31 versus 2.41 ± 2.54), functional 
(13.03 ± 8.99 versus 0.39 ± 1.42) and emotional (13.03 ± 8.99 
versus 0.39 ± 1.42)) all three domain scores were higher in the 
dysphagia patients’ group (p < 0.001).

Correlation analysis of the total EP-DHI score, subscales, 
and final auto-perception, between dysphagia and control 
groups were made with the Mann–Whitney test. All values 
were statistically significant (p < 0.001).

Spearman's correlation between total EP-DHI score and 
self-reported dysphagia had a result of 0.870.

Total and subscales scores, in severity dysphagia groups 
are described in Table 2.

Comparison of EP‑DHI and FOIS

Spearman's correlation between total and subdomain 
EP-DHI scores and FOIS had the following results: total 
score (− 0.725), physical score (− 0.657), functional score 
(− 0.793), and emotional score (− 0.666). These statistically 
significant correlations indicate that lower levels of FOIS 
correspond to higher results in the EP-DHI.

Discussion

The aim of this study is to translate, culturally adapt and 
validate the European Portuguese version of the DHI. The 
obtained results show that the EP-DHI has an excellent inter-
nal consistency, and it maintained its reliability and validity. 

This agrees with the results of the original DHI as well as its 
translations into other languages [22, 24, 31–34]. The excel-
lent correlation in the test–retest shows that the EP-DHI has 
high reproducibility. The internal consistency (Cronbach’s 
alpha) for the EP-DHI total scores and physical, functional, 
and emotional scores was high with 0.95, 0.84, 0.89 and 
0.91, respectively. Test–retest reproducibility was also high, 
with a Person correlation coefficient of 0.92, 0.88, 0.99 and 
0.71 (Table 3).

EP-DHI showed to be a valid tool to discriminate between 
OD patients and healthy controls. The mean EP-DHI score 
for OD patients’ group was 36.14 ± 20.64, approximately 
32% higher than Silbergeit’s mean DHI score (27.33 ± 21.18) 
[22] and others [32–35], but lower, approximately 40%, than 
the Hebrew version (38.44 ± 24.39) [31]. This difference 
could be explained by a higher percentage of cases with 
moderate to severe OD (approximately 77% of the sample) 
compared to the original instrument [22] (Table 4). Of the 
three EP-DHI domains, the physical (13.43 ± 7.31) score 
was higher than the functional (13.03 ± 8.99) and emotional 
(10.98 ± 8.40). Similar results were observed in the original 
and other translation studies. These findings suggest that 
physical aspects such as coughing, choking during meals and 
weight loss, have a strong impact in patient’s self-perceived 
severity of dysphagia.

This research has some limitations such as the fact that 
EP-DHI was not compared to other QoL instruments. In 
addition, during the 2-week interval between test and retest, 
we could not control the natural course of the patient’s 
disease. And finally, the number of patients per degree of 
severity is not homogeneous, which led to a mean EP-DHI 
scores substantially higher than the original instrument.

DHI has different use possibilities. We highlight its 
applicability as a screening tool in general population 
samples who are at-risk for dysphagia (i.e., geriatric, neu-
rological and auto-immune patients) and, also, in patients 
undergoing treatments that have dysphagia as a comorbid-
ity (i.e., head and neck cancer patients or other surger-
ies in this anatomical region). DHI can assess changes 
in patient’s perception of pre- and post-surgical handicap 
associated to swallowing. Furthermore, dysphagia multi-
modal assessment could benefit of a caregiver-proxy ques-
tionnaire, in some cases (i.e. neurological severe patients) 

Table 1  Internal consistency and test–retest reliability of the Euro-
pean Portuguese – Dysphagia Handicap Index (EP-DHI)

(p < 0.05 statistical significant)

EP-DHI TEST–RETEST (n = 15)

DHI scale Cronbach’ α 
(n = 132)

Pearson 
correlation 
coefficient

Intraclass 
correlation 
coefficient (ICC)

Total 0.95 0.92 0.95
Physical 0.84 0.88 0.94
Functional 0.89 0.99 0.99
Emotional 0.91 0.71 0.83

Table 2  EP-DHI scores 
distribution according to self-
reported dysphagia severity 
in patients with dysphagia 
(n = 132)

EP-DHI Normal 
swallow 
(n = 7)

Mild dysphagia (n = 31) Moderate 
dysphagia 
(n = 77)

Severe 
dysphagia 
(n = 17)

p

Total 2.96 ± 3.98 22.61 ± 16.24 37.48 ± 16.91 63.14 ± 9.47  < 0.001
Physical 2.21 ± 2.29 8.94 ± 5.03 14.63 ± 6.25 18.82 ± 8.52  < 0.001
Functional 0.42 ± 1.51 9.12 ± 7.47 13.06 ± 8.09 23.73 ± 4.13  < 0.001
Emotional 0.32 ± 1.42 5.89 ± 6.29 10.97 ± 7.15 23.07 ± 4.13  < 0.001
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the only way of obtaining patient’s perception of the 
impact of dysphagia in QoL. This would be a question-
naire derived from DHI, to gauge the caregiver percep-
tion of swallowing handicap, to compare and/or reinforce 
the patients’ DHI results. Further research regarding the 
reliability of patient and caregiver agreement is desir-
able to assess and manage patients with dysphagia more 
effectively.

Conclusion

The results of our study indicate that EP-DHI is a valid 
and reliable tool among patients with oropharyngeal 
dysphagia and it could be used to assess the effects of 
dysphagia in QoL.

Appendix

Final version of the EP-DHI.
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Table 4  Comparison of dysphagia severity self-perception score with 
the original DHI [22]

Normal (self-
perception 
score 0)

Mild (self-
perception 
score 1–2)

Moderate 
(self-
perception 
score 3–5)

Severe (self-
perception 
score 6–7)

DHI 35 65 93 20
PE-DHI 7 31 77 17
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