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Abstract: The present study aimed to validate (cross-culturally 

adapt and test psychometric properties) the Brazilian version of the 

Halitosis Associated Life-Quality Test (HALT). A process of translation 

and cross-cultural adaptation was conducted by a group of dental 

researchers. The orst draft of the Brazilian Portuguese version was pre-
tested on a sample of 33 individuals leading up to the onal version of 
the questionnaire. The Brazilian version of the HALT (B-HALT) was 

applied to 100 individuals with halitosis (organoleptic score g 2) and 
100 individuals without halitosis (organoleptic score < 2). Exploratory 
factor analysis (EFA) was performed to evaluate the dimensionality 
of B-HALT. Cronbach9s alpha (³) and interclass correlation coefocient 
(ICC) were used to measure its reliability. For convergent validity, 
Spearman9s correlation was conducted between the B-HALT and the 

organoleptic scores. The discriminant validity was evaluated through 

the Mann-Whitney and Kruskal-Wallis tests. EFA conormed the 
unidimensionality of B-HALT, which has also demonstrated excellent 
internal consistency (³ = 0.96) and test-retest reliability (ICC = 0.93). 

There was a positive correlation between B-HALT and organoleptic 

scores (r = 0.33; p < 0.001). B-HALT was able to discriminate between 

the groups with and without halitosis measured by the organoleptic 

method (p < 0.001) and self-reported halitosis (p < 0.001). B-HALT 

has demonstrated to be a reliable and valid tool to evaluate the oral 

health-related quality of life associated to halitosis in Brazilian adults. 
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Introduction

Halitosis is a general term to describe the malodor emanating from the 

oral cavity, being perceptible by others, and many times creating personal 
discomfort and embarrassment.1 In most patients with persistent halitosis 

(around 85%), the malodor is originated in the oral cavity,2,3 mainly by the 

white coating of the tongue, gingivitis, and/or periodontitis.4 Yet, causes 
non-related to the mouth are less frequent and include upper and lower 

respiratory infections, gastrointestinal tract conditions, carcinoma, and 
some systemic diseases.5,6 

Self-reported oral health-related quality of life (OHRQoL) tools aim 

to capture the subjective aspect of oral health, taking into consideration 
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the individual9s own perception of their conditions, 
limitations, and quality of life.7,8 Patient-reported 
outcome measures (PROMs) are validated and 
standardized questionnaires used to evaluate 

individuals9 opinion and investigate self-perceived 

health condition, level of compromise, incapacity 
and health-related quality of life.9 PROMs are import 
tools that could indicate OHRQoL from patients9 

experience data as well as direct changes to how 
healthcare is organized and offered.7

A lt houg h  h a l i to s i s  c a n  i mpac t  s o c i a l 

communication,10,11 the relationship between halitosis 

and OHRQoL has rarely been evaluated.12 Indeed, 
some studies evaluating the impact of halitosis in 

OHRQoL were performed by using generic tools.12-14 

To capture specioc aspects of halitosis, assess its 
impact on OHRQoL, and measure the effectiveness 
of treatment from the patient9s perspective, 
Kizhner et al.15 proposed a questionnaire named 

Halitosis Associated Life-Quality Test (HALT). The 

tool is a condition-specioc questionnaire to assess 
the relationship of oral malodor with OHRQoL, 
and it attained adequate psychometric properties15. 

The HALT has been cross-culturally adapted and 

validated to a Chinese version, obtaining satisfactory 
psychometric properties.16

Because of the lack of a validated Brazilian 

instrument that measures the impact of halitosis 

in self-perceived oral health-related quality of life 

considering the social-cultural reality in Brazil, the 
aim of the present study was to cross-culturally 

adapt the HALT to Brazilian Portuguese, and test the 
Brazilian version9s (B-HALT) validity and reliability.

Methodology

Description of Halitosis Associated 

Life-Quality Test (HALT)

The Halitosis Associated Life-Quality Test (HALT) 

questionnaire was developed originally in English 
in 2011 as a tool to evaluate the quality of life related 
to oral malodor (halitosis), and it attained good 
psychometric properties.15 The HALT is a specioc 
instrument for the comprehensive evaluation of 

physical, social, and psychosocial negative impacts 
of halitosis in adults.16

The HALT is comprised of 20 items rated with a 
5-point scale, ranging from 0 to 5, where 0 corresponds 
to <no problem= and 5 to <as bad as it can be=. The 

onal score is calculated by the sum of the scores from 
the 20 items, varying from 0 to 100. Higher scores 
indicate a greater impact of halitosis in OHRQoL.

Development of the Brazilian version of 

the HALT (B-HALT)

The process of translation and cross-cultural 

adaptation was conducted by a group of experienced 
researchers, following the guidelines by Beaton et al.17 

(Figure). 
At orst, two professors from the dental school that 

were nuent in English and had Brazilian Portuguese 
as their mother language performed independent 

translations of the original instrument from English 
to Brazilian Portuguese. The professors did not have 
previous knowledge of the HALT. Then, a panel of 
specialists compared the two translated versions, 
disagreements were solved consensually, and a single 
Portuguese version of the HALT was obtained.

Next, the new version was retro-translated 
by two professional translators that were nuent 

Figure. Flowchart of cross-cultural adaptation and validation 
of the instrument-HALT.
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in Brazilian Portuguese and had English as their 
mother language. Again, these professionals did not 
have previous knowledge of the original version of 

the HALT. The retro-translations were compared 

to the original instrument by the same panel of 

experts. There was little difference between the 
2 versions regarding synonymous words, and a 
retro-translation was sent to the original author for 

his approval (Dr. Victor Kizhner). No alterations 

were suggested. 

Then, a pre-test of the Brazilian Portuguese 
version was performed on a convenience sample 

of 33 individuals that attended the dental clinics at 

the School of Dentistry of the Federal University of 
Minas Gerais (UFMG). These individuals did not 
participate in the psychometric properties9 tests. 

Each participant was questioned about difoculties 
in olling the preliminary tool, and understanding 
the meaning of each question, their answers, or 
instructions. 

The panel of specialists later discussed the results 

and developed the onal version of the B-HALT. All 
steps of the previously mentioned cross-cultural 

adaptation were followed to guarantee that the 

B-HALT achieved conceptual equivalence and 

semantics on its 20 items.18,19 

Evaluation of psychometric properties of 

the B-HALT

In order to test the psychometric properties of the 

B-HALT, the questionnaire was applied to volunteers 
attending the dental clinics at the School of Dentistry 

of UFMG, Belo Horizonte, capital of Minas Gerais, 
in the southeast region of Brazil. The sample size 

calculation was based on Anthonie et al.20 who 

recommend 2 to 20 individuals per item, and an 
absolute minimum of 100 to 250 individuals. Since 
HALT has 20 items, and considering 5 individuals 
per item, 100 individuals were defined as the 
minimum sample.

Data collection took place from April to November 

of 2018. The volunteers included staff, professors, 
students, and patients under treatment in the 
dental clinics, with at least 18 years of age. People 
having Brazilian Portuguese as a second language, 
being visually impaired or with hearing loss, being 

illiterate or intoxicated by alcohol or drugs during the 
organoleptic evaluation were excluded. A calibrated 
professional (JOS) (Kappa = 0.84) evaluated the 

malodor of all eligible individuals by the organoleptic 

method. Individuals were instructed to remain 

with their mouths closed, breathing solely through 
their noses for 3 minutes. After this time, they were 
instructed to exhale through a paper tube, at a 10-cm 
distance from the examiner9s nose. The oral malodor 
intensity was registered following the 5-point scale 

stipulated in Rosenberg et al.21,22 in which 0 is absence 

of malodor, 1 is questionable malodor, 2 is slight 
malodor, 3 is moderate malodor, 4 is strong malodor, 
and 5 is intense malodor. Individuals were diagnosed 

as having halitosis when their organoleptic score 

was of g 2.23,24

Clear and detailed instructions were given to 

all participants regarding the oling in of B-HALT, 
and it was performed without the presence of a 

researcher to minimize bias. Questionnaires were 

excluded if not completely answered or if individuals 
could not be reached within a 7 to 10-day period 

of its first application (for test-retest). Moreover, 
participants olled a form containing demographic 
and socioeconomic questions, as well as general and 
oral health questions.

For reliability evaluation, only individuals 
with halitosis were selected. For convergent and 
discriminant validity, the instrument was applied 
to all participants. The B-HALT was applied twice 

within a 7 to 10-day period in order to measure its 

stability. In its second application, a dichotomous 
question was included: <Have you studied about 

the topic during the interval between the orst and 
second application of the questionnaire?=, so as to 
exclude bias.

Ethical principles

The protocol of this study was approved by Ethics 
Research Committee from the Universidade Federal 
de Minas Gerais (CAAE 06404819.7.0000.5149). All 
participants were informed about the aim of study 

and signed an informed written consent before data 

collection, following the established principles from 
the Resolution 466 in the Brazilian National Council 

of 12/12/2012.
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Statistical analysis

The reliability of the B-HALT was evaluated by its 

internal consistency (Cronbach9s alpha) and test-retest 

reliability (interclass correlation coefocient - ICC). 
Values g 0.70 for Cronbach9s alpha were considered 
acceptable. ICC indicated a weak correlation if f0.40, 
moderate if 0.4130.60, good if 0.6130.80, and excellent 
if 0.8131.00.25

The exploratory factor analysis (EFA) was performed 
to evaluate the dimensionality of B-HALT. Data 

collection adequacy was verioed by the measurement 
of Kayser-Meyer-Olkin (KMO) (> 0.50), as well as 
Barlett9s test for sphericity (p < 0.05). No item was 

excluded. Promax rotation method was performed 
since there were correlations between the items of 

the questionnaire. 

Since B-HALT scores were not normally 

distributed, the Spearman9s correlation test was used 
to evaluate the convergent validity between B-HALT 

scores and the scores generated by the organoleptic 

method (gold standard for halitosis diagnosis). The 

Mann-Whitney and Kruskall-Wallis tests were used 

for the discriminant analysis. The B-HALT total score 

was compared between specioc subgroups, including 
ethnicity (Caucasian, Afro-Caucasian, Black), sex 
(male and female), schooling (< 8 years, 8312 years, 
g 12 years), body mass index (BMI) (underweight, 
normal weight, overweight, class I obesity, class II 
obesity, class III obesity), organoleptic (score g 2) and 
(score < 2), marital status (with and without partner), 
self-reported halitosis (yes or no), smoking (yes or 
no), family income (f 5 or > 5 Brazilian minimum 
wages (US$ 1.285,00) (BMW), and alcohol consumption 
(yes or no).

All analyses were performed using Statistical 

Package for the Social Sciences (SPSS for Windows, 
version 25.0, IBM Inc., Armonk, EUA.). Signiocance 
level was established at 5%.

Results

Adaptation to Brazilian Portuguese 

The evaluations conducted by the panel of 

specialists demonstrated idiomatic equivalencies 

between the original and the two translations. The 

evaluation of semantics equivalency was performed 

with comparison of the retro-translated version and 

the original questionnaire. The panel also suggested 

some alterations for better understanding, such as 
starting the items with a verb, as in the original 
#2 item: <Frequent sinusitis= to <Having frequent 
sinusitis= and some words from the original English 
version were substituted, such as <embarrassed= 
to <ashamed=, for clearer meaning in Portuguese. 
In addition, the response scale was considered 
adequate and without inconsistencies.

Participants9 characteristics during the 

validation study

The validation study was performed with 

200 individuals (117 females, 83 males), ranging 
from 18-78 years old (41.34 ± 15.31 years). A total 

of 76 (38.0%) participants self-reported having 

halitosis, 48 (24.0%) had a family income above 
5 BMW, and 9.0% were smokers. All individuals 
fully answered the 20 items of the B-HALT. The 
evaluation of halitosis by the organoleptic method 

had minimum value of 0 and a maximum of 5, 
with 50% of the sample not presenting halitosis 

(organoleptic score < 2) (Table 1).

Psychometric properties of B-HALT

All data collection procedures were concluded 

without any loss. The average time to oll the B-HALT 
was 10 minutes. The onal score of the B-HALT for all 
200 individuals ranged from 0 to 98, with an average 
of 22.6 ± 27.2 (median of 9.0).

The reliability was only calculated for the 

100 participants with halitosis, once B-HALT is a 
condition-specioc instrument. It presented excellent 
reliability results, for both internal consistency 
(Cronbach9s alpha = 0.96) and test-retest reliability 

(ICC = 0.93; 95%CI = 0.893095). These results were 

above recommended levels.25

EFA prerequisites for the 100 participants with 
halitosis (organoleptic score g2) were reached 
(KMO = 0.91; Barlett9s Test of Sphericity p < 0.001).26,27 

The solution of one single factor explained 62.7% of 
the total variance, and all items presented factor 
loading > 0.40, indicating that the B-HALT is a 
unidimensional instrument. Table 2 presents the 
factor loading of each item measured by EFA.28
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For the validity tests, a sample of 200 individuals 
with or without halitosis was used. The instrument 

presented convergent validity, since there was a 

positive signiocant correlation between the onal 
scores of B-HALT and the organoleptic score (r = 0.33; 

p < 0.001). B-HALT also presented discriminant 

validity considering different groups in relation to the 

presence of halitosis diagnosed by the organoleptic 

method (p < 0.001) and self-reported halitosis 

(p < 0.001) (Table 3).

Discussion

The HALT questionnaire, originally written 
in English, was evaluated as a tool for measuring 
the oral health-related quality of life associated to 

halitosis.15 The cross-cultural adaptation to Brazilian 

Portuguese and the validation of the B-HALT were 
conducted by following guidelines.18 The HALT has 

also been previously adapted and validated into 

the Chinese16 and Polish languages.29 These studies 

have concluded that the HALT is an efficacious 

instrument to evaluate the impact of halitosis in oral 

health-related quality of life.

The panel of specialists of the present study 

concluded that the translation/retro-translation 
pairs achieved adequate equivalency of the semantic 

aspects of the original instrument. By an audit process, 
the panel verioed that all recommended steps were 
followed. In order to do so, all reports, translations, 
and the final questionnaire (after cross-cultural 

adaptation) were revised by the same panel. The 

panel did not have the responsibility to alter any 

content, and by following this process, an adequate 
translation was reached.30 The onal version of the 
B-HALT was also evaluated and approved by the 

original author. 

In the present study, Cronbach9s alpha showed the 
excellent internal consistency of the questionnaire, 
above the minimal recommended level. In the original 

HALT,15 Cronbach9s alpha was of 0.93. The stability of 

B-HALT, measured by test-retest reliability, considered 
that the individuals9 oral health condition remained 

unaltered between the two applications, showing 
excellent test-retest reliability, and attaining a higher 
ICC value than that obtained in the original English 
version validation.15 These ondings indicate that the 
B-HALT is a reliable and stable instrument to evaluate 

the impact of halitosis in OHRQoL.

Table 1. Sociodemographic characteristics of the sample 
(n = 200).

Variables n (%)

Ethnicity

Caucasian 69 34.50

Afro-Caucasian 70 35.00

Black 61 30.50

Sex

Female 116 58.00

Male 84 42.00

Schooling

< 8 years 26 13.00

8312 years 62 31.00

g 12 years 112 56.00

Body mass index (BMI)

Underweight 7 3.50

Normal weight 86 43.00

Overweight 70 35.00

Obesity Class I 24 12.00

Obesity Class II 10 5.00

Obesity Class III 3 1.50

Halitosis diagnostics

Without halitosis 100 50

With halitosis 100 50

Marital status

With partner 89 44.50

Without partner 111 55.50

 Self-reported halitosis

No 124 62

Yes 76 38

Smoking

No 182 91.00

Yes 18 9.00

Family income

f 5 BMW 152 76.00%

Brazilian minimun wages (BMW)   

> 5 BMW 48 24.00

Alcohol consumption

No 112 56.00

Yes 88 44.00
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The clinical evaluation of halitosis is usually an 

objective examination and it is based on smelling 
patients9 odors (organoleptic method).31 The 

advantages of this score are its low cost and no 

equipment, and a wide range of detectable odors. 
As disadvantages, the extreme subjectivity of test, 
the lack of quantification, nose saturation, and 
low reproducibility could be mentioned. 31 Even so,  
it is considered the gold standard in the diagnosis  

of halitosis.

The organoleptic method was used to evaluate 

halitosis to measure the tool9s convergent validity, 
once B-HALT tests the negative impact of halitosis 

in oral health-related quality of life. This study 

confirmed that individuals with higher B-HALT 

scores have more severe halitosis. The average total 

score was signiocantly higher for individuals that 
self-reported having halitosis than those that did 

not; this difference should be seen as evidence of 

discriminant validity.

Table 2. Exploratory factor analysis (n = 100) results.

Description Items Factor loading

Breathing mainly through the mouth Q1 0.485

Having frequent tonsillitis Q2 0.633

Having frequent sinusitis Q3 0.652

Feeling worried or embarrassed due to my breath Q4 0.771

Feeling terrible or tense due to my bad breath Q5 0.835

Having difficulties in chewing or to restrict some food because of my bad breath Q6 0.754

Notice change in taste Q7 0.776

Having problems when speaking (covering my mouth) due to my bad breath Q8 0.882

Having my appearance affected because of my bad breath Q9 0.848

Being depressed because of my bad breath Q10 0.861

Having problems concentrating due to my bad breath Q11 0.789

Feeling ashamed of my bad breath Q12 0.818

Spending extra time because of my bad breath (e.g., chewing more gum, brushing my teeth more 
frequently, etc.)

Q13 0.789

Talking to people at a distance due to my bad breath Q14 0.835

Avoid leaving the house because of my bad breath Q15 0.837

Having communication problems because of my bad breath Q16 0.858

Being mentioned by others because of my bad breath Q17 0.840

Having financial loss because of my bad breath Q18 0.801

Having social or personal losses because of my bad breath Q19 0.836

Having reduced life satisfaction because of my bad breath Q20 0.845

Table 3. Discriminant validity: comparison of B-HALT total score among specific groups (n = 200).

Group n Average Standard deviation Median Min Max p-value

Halitosis diagnostics*

Without halitosis 100 15.12 23.390 5.00 0 95
< 0.001

With halitosis 100 30.11 28.692 20.00 0 98

Self-reported halitosis*

No 124 14.52 24.507 5.00 0 98
< 0.001

Yes 76 35.83 26.236 31.50 0 98

*Mann-Whitney test; **Kruskal-Wallis test. Results significant at the 5% level.
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Halitosis is an unpleasant odor that emanates 

from the oral cavity,31 affecting the wellbeing of 

individuals, diminishing their self-confidence, 
increasing their insecurities regarding social and 

intimate relationships,10 and interfering on their 

oral health-related quality of life. The impact of 

halitosis on the individuals9 OHRQoL measured by 

this instrument can be used as a parameter to decide 

on the beginning of treatment or even its efocacy. 
In addition, PROMs are clinical tools used to capture 
patients9 perceptions about specioc aspects of their 
oral health.7 The B-HALT, by being a condition-specioc 
questionnaire, was found to be a useful method 
for dental professionals to observe changes in oral 

health through time.

In conclusion, the B-HALT has shown to be a 
valid and reliable instrument, easy to be olled and 
understandable. It could be used as an isolated tool 

or combined with other indicators diagnosis or to 

measure therapeutic efocacy or outcomes. 
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