
RESEARCH Open Access

The reliability and validity of the Arabic
version of the Mouth Handicap in Systemic
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Abstract

Background: Systemic sclerosis (SSc) is an autoimmune multi-systemic disease with predominant affection of
connective tissue. Skin is characteristically affected in SSc and is almost responsible for oral complications as well as
aesthetic changes which affect the patient’s oral health-related quality of life. The Mouth Handicap in Systemic
Sclerosis (MHISS) Questionnaire is the first tool to subjectively calculate the handicap associated with mouth
disability in SSc patients. This study aimed to test for reliability, the validity of the Arabic version of the MHISS to be
used in Arabian systemic sclerosis.

Results: This study was conducted on 38 females with SSc with a mean age of 48.7 ± 5.01 years and a mean
disease duration of 6.23 ± 3.14 years—18 patients (47.4%) have diffuse SSc while 20 (52.6%) have localised SSc. The
mean value of the total MHISS for SSc patients was 12.21 ± 3.51, test–retest reliability of the Arabic version was
excellent (ICC = 0.991) with excellent internal consistency (Chronbach’s α = 0.892) with significant negative
correlation with mouth opening (r = − 0.512, p < 0.05) and no correlation with the Health Assessment Questionnaire
Disability Index (HAQ-DI).

Conclusion: Our results demonstrated that the Arabic version of the MHISS questionnaire had excellent test–retest
reliability and very good validity in measuring mouth disabilities in Arabian SSc patients.
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Background
Systemic Sclerosis (SSc) is an autoimmune multi-
systemic disease with predominant affection of connect-
ive tissue with excessive collagen deposition, micro-
vascular damage, and obliteration. It affects mainly the
skin joints, tendons as well as internal organs such as
the lungs, heart, kidneys, and gastrointestinal tract [1].
Skin is characteristically affected in SSc, where it be-
comes thick and harder due to infiltration of the dermis
by immune cells, mainly T helper type 2 lymphocytes

and macrophages, followed later by fibrosis [2]. Skin in-
volvement in SSc is a keystone for clinical classification
of SSc, as patients with fibrosis of the face and limbs
(distal to elbows and knees) are classified as limited sys-
temic sclerosis (lSSc), whereas patients with diffuse skin
fibrosis involving the trunk and proximal limbs are clas-
sified as diffuse systemic sclerosis (dSSc) [3]. The most
widely used tool to score skin involvement is the modi-
fied Rodnan skin score (mRSS); it is easy, and the repro-
ductive score also reflects the disease activity [4].
Skin involvement of the face is almost responsible for

oral complications as well as aesthetic changes such as
narrow mouth opening (microstomia), tight shortened
frenulum of the tongue, loss of nasolabial fold, thinning
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of lips and nasal alae, and fibrosis of the salivary glands
with resultant xerostomia. Fibrosis of the soft tissue
around the mandibles and osteolysis of the mandibular
angles add more to the microstomia [5]. These orofacial
manifestations are typical and characteristic for SSc pa-
tients, affecting their oral health-related quality of life
(OHRQoL) such as eating, the ability to incise large solid
foods, and chewing, as well as speaking especially when
associated with xerostomia (sicca syndrome) leading to
nutritional affection; moreover, microstomia renders the
daily oral hygiene and dental care by the dentist to a
challenging mission [6]. Aesthetic changes due to skin fi-
brosis are considered as one of the most annoying as-
pects of SSc [7].
Over the years, different scales and questionnaires have

been used to assess the global disabilities of SSc patients
such as the Health Assessment Questionnaire (HAQ) and
the Short form 36 (SF 36) as well as more specific scales to
assess hand function and disability using the Hand Mobil-
ity in Scleroderma (HAMIS) scale [8] or Duruoz index [9].
They are used to assess the handicaps, evolution, progress
of the disease as well as the effect of different medical
treatments and interventions. Oral manifestations and
OHRQoL are often underestimated or studied, which
could be due to the devastating and severe systemic illness
of the disease [10].
A specific self-assessment questionnaire has been de-

veloped for the assessment of oral disabilities and handi-
caps in SSc patients which is the Mouth Handicap in
Systemic Sclerosis (MHISS) Questionnaire; it is the first
tool to subjectively calculate the handicap associated
with mouth disability in SSc patients, reflecting also the
related oral health quality of life which is not assessed by
the usually used HAQ and Short form-36 [11].
The aim of this study was to test for reliability and val-

idity of the Arabic version of the MHISS to be used in
Arabian systemic sclerosis patients.

Methods
Patients
Adult Arabian literate female patients with an age range
of 18–60 years, diagnosed to have SSc according to the
American College of Rheumatology (ACR) and Euro-
pean League Against Rheumatism (EULAR) classifica-
tion criteria [12] for Systemic Sclerosis 2013, and
attending the outpatient & inpatient department of
Physical Medicine, Rheumatology and Rehabilitation of
Care National Hospital Riyadh, NJCH, Jeddah, Kingdom
of Saudi Arabia and Ain Shams University Hospitals,
Egypt were asked to participate in this study after giving
a written consent. This sample of patients included a
variant of Arabian populations (Saudi, Egyptian, Syrian,
Sudanese, Lebanese, Yamani, and Tunisian). The study

was approved by the local department committee and in
accordance with the declaration of Helsinki.

Exclusion criteria
Patients younger than 18 years, those with other con-
comitant rheumatological diseases (mixed connective
tissue disease, primary sicca syndrome), patients who
had any previous aesthetic intervention for their face,
pregnant females, and patients with any associated ma-
lignancies were excluded from the study.
The sample size was initially calculated on the col-

lected 60 cases, with a confidence level of 90% and a
10% margin of error; the ideal sample was 32 cases
(http://www.quattrics.com).

Clinical assessment
All the patients who accepted to participate in the study
and gave a written consent (42 females and 2 males)
underwent full medical history and examination with
great focus on the disease duration, skin involvement,
and classification to either subtypes according to inter-
national classifications [12]; Raynaud’s phenomenon;
digital ulcers; hypo and hyperpigmentations; telangiecta-
sia; and musculoskeletal involvement such as arthritis or
arthralgia and flexion contractures.
Skin thickness was assessed with modified Rodnan

skin score (mRss) [4], mouth opening was measured as
the maximum distance between the tips of right upper
and lower incisors in centimetres (a mean of two mea-
sures was used). A series of investigations were done (or
recorded from the patients’ electronic or hard files) for
exploring the internal organ affection such as plain chest
X-ray and high-resolution computer tomography; pul-
monary function tests to detect interstitial lung disease;
and colour Doppler echocardiography to measure pul-
monary hypertension and other cardiac involvements
the could be present as pericarditis & left ventricular
failure. Oesophageal hypomotility was tested with bar-
ium radiography; xerostomia was subjectively recorded
on a visual analogue scale (VAS) from 0–10, where 0 in-
dicated no symptoms of dry mouth and 10 was the max-
imum sense of mouth dryness [13].

Translation procedure
Translation of the MHISS Questionnaire was performed
according to the Beaton guidelines [14]. Two transla-
tions from English to classic Arabic were done by two
independent native Arabic speakers who are fluent in
English as well; both had knowledge about the purpose
of the study for better adaptation and equivalence be-
tween the original version and translated version of the
questionnaire with a pooling in one translation form,
which is then retranslated back to English version by an
independent bilingual translator who was completely
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blind to the original English version of the questionnaire.
Comparison was done to the original MHISS to check
for similar consistency and to ensure that the Arabic
version is equivalent to the original English version, and
to test for comprehensibility, the Arabic questionnaire
was tested on 20 healthy individuals (not health care-
givers), ten patients with SSc disease, and another 5 pa-
tients with any other rheumatic illness than SSc. All
cases reported that they understood the questions easily,
then a final formulation of the Arabic version of the
questionnaire was created to be used in the study.

Questionnaire administration
All the patients who accepted to participate in the study
were administered the Arabic version of Mouth Handi-
cap in Systemic Sclerosis (MHISS), which consists of 12
items; each item is rated from 0 to 4, with a total score
of 48 and divided into three subscales: subscale 1 (5
items; 1, 3, 4, 5, and 6) which measures handicap related
to reduced mouth opening, subscale 2 (5 items; 2, 7, 8,
9, and 10) which measures handicap related to sicca syn-
drome, and subscale 3 (2 items; 11 and 12) which as-
sesses the aesthetic affection [11]; patients were asked to
answer the questionnaire again after 2 weeks to assess
the test–retest reliability. Only 38 females came after 2
weeks, and the other 4 females and 2 males could not be
reached.
The patients were administered the Arabic version of

the Health Assessment Questionnaire disability index
(HAQ-DI) which has been validated previously [15]; it
consists of 20 categories to be self-answered by the pa-
tients. They are organised in 8 items: dressing and
grooming, arising, eating, walking, personal hygiene,
reaching, gripping, and other activities. Each category is
rated from 0 (no difficulty) to 3 (unable to do). A score
for each category is the highest score for any question in
the category. A disability index is calculated by adding
the scores from each category and dividing by the num-
ber of categories answered and rated from 0 (less dis-
abled) to 3 (more disabled) [16]. As regards the
treatment, it was tailored for each patient; in most cases,
it was a combination of steroids, azathioprine, metho-
trexate, ACE inhibitors, nifedipine, and sildenafil. It was
difficult to categorize the patients into groups according
to the treatment to study the effect of these combination
on the score of the questionnaire. In addition, all previ-
ous studies for validation of this questionnaire did not
include the medications in their testing parameter for re-
liability or external validity.

Statistics
All data were collected, tabulated, and statistically ana-
lysed. Analysis of data was done by SPSS (Statistical
Program for Social Sciences) as follows:

-Description of quantitative variables as mean, SD, and
range as the test of normality (Alamogordo-Smirnov)
showed normal data distribution. Description of qualita-
tive variables as number and percentage;
-Student’s t test was used to compare groups as

regards quantitative variables; the p value was consid-
ered significant if ≤ 0.05;
-Chi-square test was used to compare groups as

regards qualitative variables; test–retest reliability was
analysed by using Spearman’s ρ correlation coefficient
(ICC). The internal consistency of the Arabic version of
MHISS was assessed by using Cronbach’s α coefficient.
-The validity of the Arabic version of MHISS was

studied and assessed by correlating its total scores with
disease duration, maximal mouth opening, Rodnan skin
score, HAQ-DI, ILD, PAH, kidney affection, and xeros-
tomia measured on VAS by using Spearman’s ρ correl-
ation coefficients. Spearman’s ρ correlation coefficients
ranging between 0.81 and 1.00 were considered excel-
lent, while ranges between 0.61 and 0.80, 0.41 and 0.60,
0.21 and 0.40, and 0 and 0.20 were accepted as very
good, good, weak, and bad, respectively [17].

Results
This study was conducted on 38 females; their descrip-
tive data are shown in Table 1.
The mean of the total MHISS scores of the patients

was 12.21 ± 3.51, and its mean values in different sub-
scales were 6.15 ± 1.60, 4.6 ± 1.90 and 1.36 ± 1.19 for
subscales 1, 2, and 3, respectively.
The mean value of total MHISS was not significantly

different between dSSc and lSSc and those with kidney
affection, but was significantly higher in patients with
positive ILD, PAH, positive oesophageal affection, posi-
tive musculoskeletal affection, and positive digital ulcer
as shown in Table 2.
Test–retest reliability of the Arabic version of MHISS

(three subscales) was studied with Spearman’s p correl-
ation coefficients, where ICC of the total score was 0.991
and for the subscales were 0.993, 0.98, and 0.991 for
subscales 1, 2, and 3, respectively, which are considered
excellent correlation, as shown in Table 3.
Internal consistency of the total Arabic version of

MHISS which consists of 12 items (three subscales) was
tested with Chronbach’s α values, which showed an ex-
cellent internal consistency for the total (0.892) and sub-
scales 1 (0.854), 2 (0.905), and 3 (0.888), respectively.
On studying the external validity of the Arabic version of

MHISS, there was a significant correlation between the total
HMISS and disease duration (r = 0.528, p < 0.001),
significant negative correlation with mouth opening
(r = − 0.512, p < 0.05) as well as significant correlation
with xerostomia measured on VAS (r 0.577, p <
0.001). However, there was no correlation with age of
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the patients, skin score (MRSS), kidney affection, ILD,
PAH, kidney affection, or HAQ-DI as shown in Table 4.

Discussion
The aim of this study was to test for validity and reli-
ability of the Arabic version of the Mouth Handicap
in Systemic Sclerosis (MHISS) Questionnaire, to be
used for assessing the Oral Health-Related Quality of
Life (OHRQoL) in Arabian Systemic Sclerosis

Table 1 Descriptive data of patients

Values

Age Range (40–60)

Mean±SD 48.71 ± 5.01

Disease duration Range (1–13)

Mean±SD 6.23 ± 3.14

Subtype:

dSSc No. (%) 18 (47.4%)

lSSc No. (%) 20 (52.6%)

Mouth opening (cm) Range (2–4)

Mean ± SD 3.07 ± 0.50

Skin score (MRSS) Range (9–25)

Mean ± SD 15.23 ± 4.21

HAQ-DI Range (0.4–1.7)

Mean ± SD 0.97 ± 0.36

Xerostomia (VAS) Range (1–9)

Mean ± SD 3.39 ± 2.09

Total MHISS Range (7–19)

Mean ± SD 12.21 ± 3.51

Subscale 1 Range (4–10)

Mean ± SD 6.15 ± 1.60

Subscale 2 Range (2–10)

Mean ± SD 4.6 ± 1.90

Subscale 3 Range (0–4)

Mean ± SD 1.36 ± 1.195

ILD No. (%) 15 (39.5%)

PAH No. (%) 9 (23.7%)

Kidney affection No. (%) 2/38 (0.05%)

Oesophageal affection No. (%) 17 (44.7%)

Musculoskeletal affection No. (%) 15 (39.5%)

Raynaud’s phenomenon No. (%) 38 (100%)

Telangiectasia No. (%) 10 (26.3%)

Digital ulcer No. (%) 11 (28.9%)

Hypo and hyper pigmentation No. (%) 5 (13.2%)

HAQ Health assessment questionnaire, VAS visual analogue scale, dSSc diffuse
systemic sclerosis, lSSc localized systemic sclerosis, ILD interstitial lung disease,
PAH pulmonary artery hypertension, MHISS Mouth Handicap in
Systemic Sclerosis

Table 2 The mean value of total MHISS in the major clinical
manifestations of the disease

No. Total MHISS t test

Mean ± SD t p value

Subtype

dSSc 18 12.2 ± 3.38 0.019 0.980

lSSc 20 12.1 ± 3.72

ILD

Negative 23 11.17 ± 3.01 − 2.387 0.022*

Positive 15 13.8 ± 3.74

PAH

Negative 29 11.37 ± 3.15 − 2.855 0.007*

Positive 9 14.88 ± 3.44

Kidney affection

Positive 2 12.9 ± 3.36 0.018 0.990

Negative 37 12.8 ± 3.92

Oesophageal affection

Negative 21 10.90 ± 2.68 − 2.760 0.009*

Positive 17 13.82 ± 3.82

Musculoskeletal affection

Negative 23 10.52 ± 2.50 − 4.525 0.000*

Positive 15 14.8 ± 3.32

Telangiectasia

Negative 28 11.57 ± 3.30 − 1.942 0.060

Positive 10 14 ± 3.65

Digital ulcer

Negative 27 11.25 ± 3.13 − 2.851 0.007*

Positive 11 14.54 ± 3.44

Hypo and hyperpigmentation

Negative 33 12.33 ± 3.62 0.547 0.588

Positive 5 11.4 ± 2.88

dSSc diffuse systemic sclerosis, lSSc localised systemic sclerosis, ILD interstitial
lung disease, PAH pulmonary artery hypertension, MHISS Mouth Handicap in
Systemic Sclerosis, t t value of Student's t test,
*p value; significant if ≤ 0.05

Table 3 Test–retest reliability of the Arabic version of MHISS

Reliability Test Retest Correlation

r p value

Total MHISS Range 7–19 8–19 0.993 < 0.001*

Mean ± SD 12.21 ± 3.519 12.184 ± 3.399

Subscale 1 Range 4–10 4–10 0.985 < 0.001*

Mean ± SD 6.157 ± 1.603 6.237 ± 1.601

Subscale 2 Range 2–10 2–9 0.991 < 0.001*

Mean ± SD 4.68 ± 1.905 4.605 ± 1.793

Subscale 3 Range 0–4 0–4 0.991 < 0.001*

Mean ± SD 1.368 ± 1.195 1.342 ± 1.214

MHISS Mouth Handicap in Systemic Sclerosis, r Spearman’s correlation (ICC)
*p value; significant if ≤ 0.05
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patients, as these oral affections are not measured by
the usual HAQ and SF-36 Questionnaire.
The study was conducted on 38 adult Arabian literate

females with a mean age of 48.71 ± 5.01 years and mean
disease duration of 6.23 ± 3.14 years. Eighteen patients
(47.4 %) have diffuse SSc, while 20 patients (52.6%) have
localised SSc. The mean of the total MHISS score was
12.21 ± 3.51, which is less than that of other studies,
where the scores for the original French, Italian, Dutch,
and Turkish versions of MHISS were 18.8 ± 10.2,
17.65 ± 5.20, 20.3 ± 9.7, and 22.4 ± 10.72, respectively [11,
18–20]. This could be due to ethnic variance especially
that the tested patients are of different ethnic groups,
yet all are Arabian, or due to climate difference; how-
ever, there are no studies that showed the climate influ-
ence on the MHISS score. The total score was not
significantly different between dSSc and lSSc (mean 12.2
versus 2.1, p = 0.98) which is in accordance with the
Dutch version where they found no significant difference
between dSSc and lSSc (mean 17.2 versus 17.8, p =
0.842). However, this result is different from the Italian
study, where they stated that the total score and the
score of subscale 2 (handicap related to sicca syndrome)
were higher in dSSc than in lSSc patients, and they ex-
plained that result by the higher prevalence of sicca syn-
drome in dSSc in respect to lSSc [18].
Test–retest reliability analysis of the Arabic version

gave ICC of 0.99 which is almost similar to the original
French (0.96) [11], Italian (0.93) [18], Dutch (0.94) [19],
and Turkish (0.88) [20] versions of MHISS, which indi-
cates that the tested items within the questionnaire are
stable.
On testing the internal consistency of the Arabic ver-

sion of MHISS questionnaire with Cronbach’s α values,
they were 0.892 for the total score and 0.854, 0.905, and

0.888 for subscales 1, 2, and 3, respectively, which is in
great consistency with the Dutch version, where their
values were 0.88 for the total score and 0.86 and 0.79 for
subscales 1 and 2, respectively [19]. Our values were
near to the values of the Italian version [18], as they re-
ported that Cronbach’s α value was 0.99 for the total
score, while the Turkish version reported the Cronbach’s
α values were 0.86 for the total score and 0.92, 0.905.
and 0.78 for the subscales 1, 2, and 3, respectively [20].
These data recorded from different versions indicate that
the items are consistent even with translation. We stud-
ied the external validity of the Arabic version of MHISS,
and there was a significant negative correlation with
mouth opening (r = − 0.512, p < 0.05) indicating the value
of MHISS in assessing the decreased mouth opening and
the related oral health complications in SSc patients.
This correlation was similar to the results of the original
French [11], Italian [18], Dutch [19], and Turkish [20]
versions of MHISS, where they reported a significant
correlation of the total MHISS and the mouth opening
(r = 0.34, − 0.38, − 0.51, − 0.73, respectively). Moreover,
in our study of the validity of the MHISS and the oral
xerostomia measured on the VAS scale (0–10), there
was a significant positive correlation (r 0.577, p < 0.001),
which was again similar to the results of the Dutch ver-
sion of MHISS, where they found a positive correlation
with subjective xerostomia (r = 0.53, p < 0.001) [19].
However, there was no correlation with HAQ-DI (r =
0.11, p > 0.05) which is following the previous Italian val-
idation study, where they found no correlation between
MHISS and HAQ [18], in contrast to the original French
[11], Dutch [19], and Turkish [20] versions which
showed a positive correlation with HAQ. The lack of
correlation between MHISS and HAQ-DI in our study is
accepted as the MHISS measures of health aspects not
assessed with HAQ, such as reduced mouth opening,
dryness of the mouth, as well as aesthetic features which
are the main OHRQol in SSc patients. Moreover Baron
et al. showed that the Oral HRQoL in SSc is independ-
ently associated with global HRQoL, and it is not de-
tected in the assessment of disease severity in SSc,
although they did not use the MHISS score; but they
suggested that OHRQol is an additional dimension of
HRQoL which is not detected by global HRQol as SF-36
[21]. No significant correlation was found with the total
MHISS score and different disease aspects such as ILD,
PAH, and kidney affection which was reported previ-
ously [11]. These results highlight the need for the
MHISS as a specific questionnaire concerned with
mouth opening difficulties, dryness of mouth, and aes-
thetic facial concern to be validated and used in routine
care and follow up of SSc patients, as it was used previ-
ously to study the effect of some rehabilitation tech-
niques such as the Kabat technique, facial physiotherapy,

Table 4 External validity of the Arabic version of MHISS

Correlation Total MHISS

r p value

Age 0.167 0.316

Duration 0.528 0.001*

Mouth opening -0.512 0.05*

Skin score (MRSS) 0.050 0.767

ILD 0.158 0.315

PAH 0.112 0.491

Kidney affection 0.125 0.467

HAQ-DI % 0.113 0.500

Xerostomia (VAS) 0.577 0.000*

MHISS Mouth Handicap in Systemic Sclerosis, MRSS modified Rodnan skin
score, ILD interstitial lung disease, PAH pulmonary artery hypertension, HAQ-DI
% Health Assessment Questionnaire disability index, r Spearman’s correlation,
VAS visual analogue scale
*p value significant if ≤ 0.05
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and home exercise for SSc patients. These studies docu-
mented improvement of the mouth opening recorded on
the MHISS score while the HAQ assessment did not
show any change [22, 23].

Limitations
Only females were tested, and there was the inability to
study each ethnic group separately due to the small sam-
ple size.

Conclusion
The Arabic version of MHISS is a self-answered ques-
tionnaire, saving physicians’ time in translating the ques-
tionnaire to the patients. It is reliable and valid for
assessing mouth handicap in variant populations of Ara-
bian SSc patients. The value of the questionnaire as a
tool in the long-term follow up should be tested in fu-
ture studies.
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