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ABSTRACT

Aims: The study aimed to adapt the original English-language oral health values scale (OHVS) to the Arabic
culture and to test its psychometric properties.

Methods: The original OHVS was translated into Arabic language and pre-tested using cognitive
interviewing. The psychometric properties of Arabic OHVS were examined in a sample comprising 416
Libyan adults aged 18-70 years, recruited from the main public and private dental clinics in Benghazi.
The participants’ demographic information, oral health behaviour, perceived oral health, the Arabic
version of the OHVS (A-OHVS), dental neglect scale, oral health-related quality of life, oral health literacy,
simplified oral hygiene index (OHI-S), and decayed, missing, and filled teeth index (DMFT) were collected.
Psychometric properties were tested using content validity, construct validity, discriminating validity,
internal consistency, test-retest reliability, and floor as well as ceiling effects were examined.

Results: The Arabic OHVS was successfully and smoothly developed. It showed an acceptable level of
equivalence to the original version, The A-OHVS presented an overall Cronbach’s Alpha of 0.74 and the
average score was 40.02, ranging between 26 and 54. All hypotheses predefined to test construct validity
were confirmed. The bivariate correlation between A-OHVS and other health indicators shows a significant
positive correlation between A-OHVS and oral health literacy (p = 0.000). On the other hand, statistically
significant negative correlations were observed between A-OHVS and dental neglect and quality of life
(p <0.001) as well as DMFT and OHI-S (p < 0.001). Floor or ceiling effects were not observed.
Conclusions: The A-OHVS was shown to be a valid and reliable tool for assessing oral health values in the
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Arabic-speaking population.

Introduction

Oral health is no longer seen as merely the absence of disease
and infirmity. Oral health is recognized as an integral compo-
nent of physical, mental, and social well-being and quality of life
[1]. This concept of oral health has been translated into a defini-
tion developed by the World Dental Federation (FDI) [1], which
envisions oral health as a multifaceted construct, with multiple
attributes, existing on a continuum, and is influenced by an indi-
vidual’s attitudes, values, perceptions, and experiences [2]. In
addition, the FDI has developed a companion framework that
includes three core elements (disease and condition status,
physiological function, and psychosocial function) and sets of
driving and moderation factors. Consistent with this definition
of oral health, a recent initiative emphasized the importance of
integrating behavioural and social determinants in oral health
assessment [3]. Accounting for an individual’s values, percep-
tions, and expectations is at the centre of the new concept of
oral health. Personal values are a strong moderating factor that
is correlated with health and well-being [4, 5], through influenc-
ing health behaviour [6]. Many health behaviour theories have

acknowledged the role that values play in shaping health
behaviours [7-10], to the extent that is sufficient to induce or
maintain a health-related behaviour [11].

While several measures and socio-dental indicators have
been developed to assess oral health, and patients’ needs and
outcomes [12, 13], little work has been conducted on measuring
and evaluating oral health values (OHV) which can be defined
as the extent to which one views dental status as essential or
worthwhile by dedication to improving or maintaining one’s
teeth, gingiva, and other aspects of orofacial functioning [14].
Studying OHV may enable researchers to better understand the
psychosocial barriers and disparities of dental care utilization.
Therefore, a new oral health values scale (OHVS) has been
developed and validated in the United States [14]. The
developed tool comprised 12 items and four subscales
(Professional Dental Care, Appearance and Health, Flossing and
Retaining Natural Teeth). The OHVS has been translated into
Portuguese and Romanian languages using a population-
based survey of Portuguese adults [15] and an online survey of
Romanian adults [16].
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So far, there has not been any attempt to develop an Arabic
version of this instrument. In addition, none of the studies used
clinical indicators to validate OHVS. It is recommended to
cross-culturally adapt and test the psychometric properties of
self-report measures before they can be used in a different
context or cultural group to ensure their suitability to the new
culture and their equivalence to the original measure [17-19].
Thus, the aim of this study is to develop the Arabic version of
OHVS (A-OHVS) and to test its validity using clinical assessment.

Methods

The sequence and procedures used for the cross-cultural
adaptation and psychometric testing of the Arabic OHVS fol-
lowed the guidelines proposed by Beaton et al. [17]. The guide-
line proposed included three main stages: (1) Translation of the
original tool (Two versions of forward and backward translations
were developed and discussed by four independent translators
and reviewed by an expert committee comprising the devel-
oper, a professional language expert, and a methodologist). (2)
Testing the pre-final version of the translated tool among 30-40
individuals. (3) Testing the psychometric and measurement
properties among larger populations [17]. Ethical clearance and
permissions for the study were obtained from the Faculty of
Dentistry at the University of Benghazi, Libya prior to data col-
lection (Ref: Ben-Dent-056). Verbal informed consent was
obtained from participants.

Stage 1: Translation of the original OHVS

The aim of the translation stage is to develop a pre-final A-OHVS
which is conceptual and semantic equivalence to the original
English language OHVS (OV). The OV was translated into Arabic
using a rigorous forward-backwards translation process. The OV
was first translated into Arabic by two bilingual native Arabic
speakers who performed the translations independently and
were aware of the aim of the study. The created Arabic transla-
tions (T1 &T2) were then discussed among a team of four
researchers to merge them into one Arabic version (T12). A back
translation of the Arabic version (T12) into English language was
then conducted by two other bilingual English and Arabic
speakers who created two independent back-translations (BT1
& BT2) which were then discussed with the investigators to gen-
erate one English version (BT12). The expert committee, includ-
ing the developers of OV, reviewed the translations and assessed
their equivalence to the OV [18] to approve a pre-final version of
the A-OHVS. No major or meaning-related modifications were
recommended.

Stage 2: Testing of pre-final A-OHVS

The aim of this stage was to test the face and content validity of
the translated OV. The pre-final A-OHVS was sent to 11 oral
health experts, academics, and practitioners from different
Arabic countries to test face and content validity of the A-OHVS.

The experts were asked to rate and provide feedback regarding
the translated items of the scale for relevance and representa-
tiveness of the construct of oral health value and also to rate
each item for specificity and clarity of wording for each item,
using a five-point Likert scale ranging from strongly disagrees to
strongly agree. Overall, the items were rated as relevant, clear,
and specific in their meaning.

The pre-final A-OHVS was also tested among a group of 40
Arabic-speaking adults (Libyan and non-Libyans) who were
dental patients in one public dental clinic, schoolteachers and
administrative and non-dental workers at the University of
Benghazi. The participants were asked to complete the A-OHVS
and to provide feedback regarding each item in terms of the
clarity of meaning and wording, relevance, and difficulty to
answer.

Stage 3: Psychometric properties of A-OHVS

This stage was conducted to assess measurement and psycho-
metric properties of the developed tool among wider popula-
tion. A cross-sectional survey was used to examine the
psychometric properties of the A-OHVS in a sample of Libyan
adults aged 18-70 years. A minimum sample size of 400 has pre-
viously been identified to be sufficient for studies assessing reli-
ability and validity [20]. A convenience sampling strategy was
employed to recruit the study participants from dental practices
in the public and private sectors in Benghazi. The potential
participants were approached in the waiting rooms, the aims of
the study were explained, and verbal consent was obtained.
Both a self-administered questionnaire and clinical examination
were used for data collection.

Questionnaire

A self-administered questionnaire was handed out to the partic-
ipants by the principal investigator who was available for assis-
tance and to answer any queries. The questionnaire took a
maximum of 20 min to complete and comprised five sections.
Section 1 assessed socio-demographic information, and
included age, gender, education (primary, secondary, university,
postgraduate). Section 2 assessed oral health behaviours and
self-reported oral health including use of dental floss, frequency
of toothbrushing (never, sometimes, once a day, twice a day)
and the reason for dental visit (emergency, checkup, and treat-
ment), and a question on patient’s self-reported oral health
where they select one score on a 5-point Likert scale ranging
from poor to excellent. Section 3 included A-OHVS, Arabic ver-
sions of dental neglect scale (DNS), oral health literacy scale
(OHL), and oral health impact profile (OHIP-5). DNS is a six-item
Likert-type scale. It assesses the extent to which individuals care
for their dental health, go to the dentist, and value their oral
health [21]. OHIP-5 is the shortest version of OHIP which aims to
capture impacts related to oral function, orofacial pain, orofacial
appearance, and psychosocial impact and has been conceptual-
ised as adverse outcomes [22]. OHL was assessed using the



short of Health literacy in Dentistry (HeLD-14) [23]. The A-OHVS
was administered again after 3 weeks to a randomly selected
sub-sample of 50 participants. This step was undertaken to
allow the assessment of test-retest reproducibility.

Clinical examination

Three experienced dentists were trained and calibrated to per-
form clinical dental examinations. Intra-examiner reliability
and inter-examiner reliability were tested in a separate group
of Libyan adults before commencing the data collection of the
main study. Kappa coefficients ranged from 0.87 to 0.93. All den-
tal examinations were conducted while participants were seated
on a dental chair, using a disposable mouth mirror and probe
and artificial dental chair light. Decayed, missing, and filled teeth
index (DMFT) was used to measure caries experience according
to WHO criteria [24]. The simplified oral hygiene index (OHI-S)
was used to measure oral hygiene which was then classified into
good (score < 2), fair (score = 2.1-4), and poor (score = 4.1-6) [25]

Data analysis

Data analyses were conducted using SPSS software (IBM,
Version 25). Descriptive statistics were used to describe the sam-
ple profile and the presence of ceiling or floor effects by calcu-
lating the frequencies of the lowest or highest possible scores to
assess whether they exceed 15% of total responses [26].
Internal consistency was assessed by calculating Cronbach’s
alpha coefficient for the overall scale and each subscale.
Cronbach’s alpha values > 0.6 were considered an acceptable
level [27]. Intra-class correlation coefficient (ICC) was used to
assess test-retest reliability and was calculated from the
repeated administrations of the questionnaire. An ICC of 0.7
indicates an acceptable level of reproducibility [28].
Discriminate validity [29] was assessed against predefined
hypotheses [26], as follows: lower A-OHVS scores would be
observed among those who (1) had less than 20 natural teeth;
(2) had active caries at dentin level (more than one decayed
tooth vs. caries-free); (3) had poorer oral hygiene according to
OHI-S; (4) reported irregular brushing or never brushed their
teeth; (5) visited the dentist because of dental pain, and; (6)
had poor perception of their oral health defined based on
dichotomization of responses (good-excellent vs. fair-bad). In
addition, it postulated that A-OHVS was positively correlated
with HeLD14 scores and negatively correlated with A-DNS and
OHIP-5. All hypotheses were tested by conducting an
independent sample t-test and one-way ANOVA test to
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Table 1. Distribution of sociodemographic characteristics and oral health
behaviours of the study sample (n = 416).

Variable Count %
Gender Male 167 40.1
Female 249 59.9
Clinic Private 148 35.6
Public 268 64.4
Education level Primary or less 19 4.6
Preparatory/secondary 128 30.8
University 269 64.7
Postgraduate 19 46
Times per day for Twice 254 61.1
toothbrushing Once 109 26.2
Sometimes 24 5.8
Never 29 7.0
Knowledge about Yes 299 71.9
dental floss No 117 28.1
Times per day of dental Twice 5 1.2
floss use Once 27 6.5
Sometimes 83 20.0
Never 301 724
Reason for the last Pain 189 454
dental visit Check-ups 14 274
Follow-up and treatment 113 27.2
Caries No caries 59 14.2
Have caries 357 85.8
Natural teeth Has 20 teeth or more 390 93.8
Has less than 20 teeth 26 6.3
Oral hygiene according Good 186 44.7
to OHI-S Fair 182 4338
Poor 48 11.5

OHI-S, simplified oral hygiene index.

compare groups and correlations were tested using Pearson’s
correlation test. An exploratory factor analysis (EFA) was
conducted to test the factorial validity of items in the subscales
defined in the original OHVS, using the varimax rotation and a
strict cut-off of factor loading of > 0.40 [30]. All analyses were
carried out at p <0.05.

Results
Face and content validity

All items were considered relevant and clearly understood. No
changes were suggested in relation to questionnaire items,
response options, or mode of self-administration. The final
A-OHVS was cross-culturally adapted with acceptable content
validity and face validity.

Table 2. Average, minimum, and maximum scores and Cronbach’s Alpha for A-OHVS scale and subscales among the study sample.

OHVS subscale Mean SD Min Max Cronbach’s Alpha Intra-class correlation
Professional Dental Care 8.05 2.79 3 14 0.61 0.91
Appearance and Health 14.00 134 15 0.63 0.81
Flossing 5.96 2.68 3 13 0.74 0.89
Retaining Natural Teeth 12.78 2.24 15 0.62 0.84
Overall 41.02 5.25 26 54 0.72 0.94

OHVS, oral health values scale; A-OHVS, Arabic version of OHVS.
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Table 3. Average scores, corrected items correlations, and Cronbach’s Alpha if Item Deleted for AOHVS and subscales.

Item Mean SD Corrected-item correlations Scale mean if Cronbach’s alpha Cronbach’s alpha for
item deleted if item deleted subscale if item deleted
OHVS1 4.69 0.53 0.31 36.34 0.71 0.74
OHVS2 1.84 1.02 0.47 39.19 0.68 0.65
OHVS3 4.79 0.53 0.31 36.24 0.71 0.60
OHVS4 2.02 0.97 0.30 39.01 0.71 0.76
OHVS5 2.09 1.10 0.41 38.94 0.70 0.55
OHVS6 434 0.80 0.18 36.69 0.72 0.21
OHVS7 4.53 0.71 0.46 36.50 0.69 0.46
OHVS8 2.83 1.43 0.55 38.19 0.68 0.12
OHVS9 3.76 1.44 0.12 38.05 0.73 0.26
OHVS10 2.04 1.17 0.57 38.99 0.66 0.77
OHVS11 3.21 1.30 0.40 36.83 0.69 0.36
OHVS12 4.69 0.52 0.21 36.33 0.72 0.49

OHVS, oral health values scale.

Psychometric properties

A total 500 participants were invited to take part in the study and
416 were included in the analysis (response rate 83%) (Table 1
shows the socio-demographic characteristics of the study sam-
ple). Female participants were more than males (246, 59.9%),
attended state-run dental facilities (268, 64.4%), and had a univer-
sity degree (60.1%), with an average age of 37 years (SD = 12).
Most participants (61.1%) reported brushing their teeth twice per
day. Although the majority knew about dental floss (71.9%), most
of them did not use it (72.4%). The participants visited the den-
tists, mainly because of dental pain (27%) and receiving treat-
ments such as scaling (16%) and filling (14%). Tables 2 and 3 show
the minimum, maximum, and average scores, ICC and Cronbach’s
Alpha for A-OHVS, and its subscales. Overall Cronbach’s Alpha
was 0.72 and the average score was 41.02, ranging between 26
and 54. The lowest value for Cronbach’s Alpha was for the
professional care subscale (0.61) whereas the highest value was
for the flossing subscale (0.77). ICC for A-OHVS was 0.94 and the
ICC of the subscales ranged between 0.81 and 0.91. The
frequencies of the lowest and highest scores were 1 (0.2%).

Table 4 shows comparisons of mean scores of A-OHVS
according to the presence of caries, having less than 20 natural
teeth, frequency of toothbrushing, reason for dental visit, and
perceived oral health. The mean score of the overall A-OHVS
scale was significantly higher among those who rated their oral
health as ‘good/excellent’ (p < 0.001), had no dental caries
(p <0.001), had more than 20 natural teeth (p < 0.001), visited the
dental clinic for a check-up (p < 0.001), and regularly brushed
their teeth on a daily basis (p < 0.001).

Table 5 shows the correlation between OHVS and HelLD14,
DNS, OHIP-5, and OHI-S. A statistically significant positive
correlation was observed between OHVS and HelD14
(p < 0.001). On the other hand, statistically significant negative
correlations were observed between OHVS and DNS, OHIP-5,
and OHIS (p < 0.001).

Table 6 presents the EFA and item-impact analysis. The EFA
returned a 4-factor solution which explained 59% of the
variance. There were no changes in items for flossing (#2,5,10)
and appearance and health sub-scales (#3,7,12). There were
changes in items previously loaded on natural teeth’ and

Table 4. Comparisons of A-OHVS scores according to clinic type, caries, number of natural teeth, frequency of toothbrushing, and perceived oral health and

reason for dental visit.

Variables Total A-OHVS p
Mean SD
Dental caries No caries 42.93 4.95 <0.001
Have caries 40.71 525
Natural teeth Has 20 teeth or more 41.29 5.16 <0.001
Has less than 20 teeth 37.08 5.16
Oral hygiene according to OHI-S Good 42.07 481 <0.001
Fair 40.69 5.44
Poor 38.22 5.12
Toothbrushing Regular 41.29 5.28 <0.001
Irregular 39.23 4.78
Perceived oral health Fair to Bad 40.48 4.85 <0.001
Good to excellence 42.03 5.81
Dental visit check-up 42.78 5.63 <0.001
Pain 40.12 4.81
Treatment and follow up 40.78 5.20

OHVS, oral health values scale; OHI-S, simplified oral hygiene index; A-OHVS, Arabic version of OHVS.

(t test and ANOVA were used for groups comparisons).



Table 5. Pearson’s r correlation coefficient between A-OHVS and the scores
of various health indicators.

Health indicators and scales Correlation coefficient p

OHIP-5 -0.227** <0.001
DNS -0.370** <0.001
HelLD14 0.490%* <0.001
OHI-S -0.240** <0.001

OHIP-5: Oral health impact profile (five items); DNS: dental neglect scale;
HelLD14: health literacy of dentistry (14 items); OHI-S: simplified oral hygiene
index; A-OHVS, Arabic version of OHVS.

Pearson correlation was used to test correlations.

professional care factors. The item ‘OHVS1’ loaded into
professional and dental care subscale along with items (#8 &11).
The item ‘'OHVS4'loaded into natural teeth subscale, along with
items (#6&9).

Discussion

Oral health values have received much attention in behavioural
dentistry as a social determinant of oral health by influencing
important behaviours such as seeking dental care [6]. The pres-
ent study cross-culturally adapted the A-OHVS. The developed
Arabic version was found to be equivalent to the original English
version. The translation’s acceptability was confirmed by experts
and participants from the general population. The A-OHVS had
good internal consistency and test-retest reliability. It discrimi-
nated between participants based on oral health behaviours,
self-reported and clinically assessed oral health status. It had
good construct validity in relation to the DNS, HeLD14, OHIP-5,
and OHIS. In addition, the EFA retained the 4-factor structure of
A-OHVS but showed different subscale loading for the profes-
sional care and maintaining natural dentition factors. Flossing
and health and appearance factors remained stable which may
explain their high internal consistency.

The study had some limitations. There is a potential for social
desirability and recall biases that are inherent in studies based
on self-reporting. Also, participants were recruited from

Table 6. Factor loadings of A-OHVS based on EFA with Varimax rotation.

ACTA ODONTOLOGICA SCANDINAVICA 450

hospitals only and further studies including the general
population are advisable. Finally, the study was conducted in
one Arabic country. The study had several strengths,
nevertheless. Experts and participants from various Arabic
countries contributed to the pre-testing and validation of the
A-OHVS. The questionnaire was translated into formal Arabic
that is understood by all Arab-speaking populations and is used
as the official language in education. This formal Arabic is
understood by different Arabic nations regardless of their
regional dialects. An important strength of the study is using the
objective, clinically assessed oral health status indicators to
validate the A-OHVS.

The psychometric testing of A-OHVS showed an acceptable
overall Cronbach’s alpha [31]. Higher Cronbach’s alpha values
have been reported in the original, Portuguese, and Romanian
versions of OHVS [15, 16]. Different factors reduce the value of
Cronbach’s alpha such as the small number of items and multiple
subdomains [32]although these factors were similar in the
A-OHVS and the original OHVS. Further studies are needed to
confirm these differences and elucidate the reasons for them.
The ICC scores for the overall A-OHVS and its subscales were
satisfactory and comparable to those in previous studies of
OHVS validation [15, 16]. Their values were above the
recommended threshold [33], indicating very good
reproducibility [28].

The average score of A-OHVS in the present study was lower
than that reported among Portuguese or Romanian participants.
The reduced average score in the A-OHVS may have something
to do with cultural differences in conceptualizing and viewing
OHV as a construct or may be related to the characteristics of the
study participants. For example, the study participants had a
relatively low average age that might have affected their
perception of the importance and relevance of the items related
to maintaining natural dentition and professional care in
comparison to health and appearance items.

The A-OHVS demonstrated good discriminate validity.
Statistically higher scores of A-OHVS were reported among

Items Factors

1 2 3 4
OHVS1 It is important to me to keep my natural teeth.* 0.790
OHVS2 It is okay for me to miss a day or two of flossing when | am busy 0.850
OHVS3 My smile is an important part of my appearance. 0.561
OHVS4 Going to a dentist is not worth the cost to me.* 0.607
OHVS5 Flossing my teeth every day is a high priority for me 0.858
OHVS6 | would rather get dentures than spend money to treat cavities or gum disease 0.674
OHVS7 I think it is important that my teeth and gums are a source of pride. 0.726
OHVS8 If I have a toothache, | prefer to wait and see if it will go away on its own before seeing a dentist 0.490
OHVS9 I would not mind if | had to have a false tooth or dentures. 0.681
OHVS10 | make sure | have dental floss available with me so | have it when | need it 0.627
OHVS11 Going to the dentist is only important if my teeth or gums are bothering me. 0.459
OHVS12 The condition of my teeth and gums is an important part of my overall health. 0.837

OHVS, oral health values scale; A-OHVS, Arabic version of OHVS; EFA, exploratory factor analysis.

Note: factor 1 = professional and dental care; factor 2 = appearances and health; factor 3 = flossing factor; factor 4 = retaining natural teeth.

*indicates items that were loaded on different factors.
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participants who were caries-free, with natural dentition, good
oral hygiene according to OHI-S, regularly brushed their teeth,
visited the dentist for check-ups, and considered their oral
health as good-excellent. Taken together, these findings support
the theory that those who value their oral health tend to display
better oral health behaviours and outcomes [6]. Likewise, the
A-OHVS displayed high convergent validity with HeLD14, DNS,
and OHIP-5 that examine the perception of oral health and was
expected to converge with OHV [14, 13, 34]. Higher A-OHVS
was correlated with higher HelLD14 scores, lower dental
neglect, and quality of life impacts. Similar findings have been
observed in previous studies of OHVS. These findings confirm
the construct validity of the A-OHVS and support the notion
that OHVs play a role in predicting oral health outcomes, oral
health behaviours including the utilization of dental services.
It is, therefore, useful to use A-OHVS in future studies to
explain disparities in oral health behaviours and outcomes
and to understand health seeking behaviours among Arabic
speaking adults.

Conclusions

The A-OHVS has been successfully adapted to the Arabic lan-
guage. The A-OHVS has demonstrated acceptability to excellent
internal consistency, test re-test reliability, discriminant and
construct validity as a tool for measuring OHV that can be used
in future research and assessment of oral health risk factors.
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