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Cross-Cultural Adaptation and Psychometric Properties of 

Arabic Early Childhood Oral Health Impact Scale (ECOHIS) 

In Benghazi, Libya 

By  

Lamis Abdelrahim Ballo 

Supervisor:  

Dr. Arheiam Arheiam 

Abstract 

Aims and Objectives 

The study's primary aim is to assess psychometric properties and 

evaluate responsiveness of the Arabic version of the Early Childhood Oral 

Health Impact Scale (A-ECOHIS) in Benghazi, Libya. 

Materials and Methods: 

The methods of this study consists of two parts, part one for 

assessment of psychometric properties of A-ECOHIS by secondary data 

analysis of 681 Libyan children of 6 years old. The data used for this study 

was collected as part of oral health survey that was carried out in 2017 in 

Benghazi, the survey conducted for collecting primary data used a cross-

sectional design and WHO diagnostic criteria to assess oral health status, 

treatment needs and OHRQOL of Libyan children. Part two for evaluation 

of responsiveness of A-ECOHIS for 89, 5-6 years old Libyan children. The 

study implemented a pre-and-post-intervention design. Participants consisted 
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of a convenience sample. All data were analyzed using SPSS (version 25) 

software at p-value ֒ 0.05. 

Results: 

A total of 681 mothers participated in the present study. The majority 

of mothers were housewives (57%), attained tertiary education (44.9%) and 

gain low income (59.3%) (< 500 LYD).  In the child impact section, ñpain in 

the teeth, mouth or jawsò was the most frequently reported item by the 

parents (63.9%). In the family impact section, the most frequently reported 

items were ñbeen upsetò (29.7%) and ñfelt guiltyò (20.4%). The Cronbachôs 

alpha coefficient was 0.88. The responsive sample included 89 participants. 

Mean ECOHIS scores in the whole sample for the whole scale prior to and 

following treatment are shown in figure 5.1. Higher mean scores 

(10.16±7.38) were reported before treatment received compared to mean 

scores after treatment received (4±5.32). 

Conclusion: 

This study showed that the Arabic-ECOHIS is a valid and reliable 

instrument to assess the negative impacts of oral disorders/conditions on the 

quality of life of 5Έ6 year old preschool children and their families in Libya. 

As well, results of the longitudinal study showed that the Arabic-ECOHIS  

is sensitive and responsive to dental treatment of ECC. 
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Oral diseases are generally challenging because they may directly 

affect the individualsô quality of life through the interaction with their ability 

to live a life free from pain and disease (1-4). Consequently, in recent years, 

more attention has been paid to assessing the impacts of general and oral and 

dental health on quality of life(5). Oral health-related quality of life 

(OHRQoL) is significantly identified as a serious worldwide public health 

concern. Evidence shows that children who suffer from tooth pain had 

trouble focusing in school and are less likely to achieve academic 

successes(6). Many OHRQoL measures have been developed and used to 

enhance conventional clinical indicators for oral health assessment (7, 8). 

OHRQoL measures reflect the broader social aspects of oral health and 

supplement oral health assessment, which is based on traditional clinical 

assessment of normative needs (9). This provides a better understanding of 

oral health needs and better informs future health care planning (10-13). 

OHRQoL measures are useful in assessing oral health at patientôs level as it 

gives information on community health needs and priorities, and allows 

evaluation of the oral care outcome (14, 15). At population level, quality of 

life measures help to describe and monitor illness in the population, to plan, 

monitor and evaluate services, needs assessment and prioritization, and 

encourage greater participation of the lay people in health care (16). 
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In present health assessment exceedingly should include the 

measurement of physical, social and psychological functions as well as the 

quality of life (QOL)(17). The principal components of OHRQoL are 

function, pain and psychological components and social aspects (1). The use 

of OHRQoL assessments in oral health studies, researches and surveys is to 

evaluate the outcome of oral care. Buck and Neton (18) recommend 

researchers when assessing oral health outcomes and oral health need to 

include the psychological impact of oral health. 

To use  HRQOL measure in a new culture, the researcher will have to 

develop a new measure; or to modify an existing measure that has been 

previously validated in another language which is known as ócross-cultural 

adaptationô(19). To develop a new measure is time consuming, while the 

direct translation from its original version is unlikely to be successful 

because of the different language and culture between the two populations. 

Therefore, every time an OHRQoL measure is used in a different context or 

cultural group, it needs to be cross-culturally adapted and tested for its 

psychometric properties (19-21). This procedure aims to ensure the 

suitability of the OHRQoL measure to the new context as well as its 

equivalence to the original measure.  Herdman and his colleagues (21) 

proposed a framework of six aspects of equivalence (semantic, conceptual, 
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item, operational, measurement and functional), to be considered when 

cross-culturally adapting quality of life questionnaires. 

Over the past decades, oral health-related quality of life assessment 

tools have been designed and tested on various populations, especially adults 

and the elderly (22). However, in the last years, there had been a 

considerable focus on children and adolescents (23). This is a major 

advancement, as children under six years of age are affected by dental 

caries, traumatic dental injuries, malocclusion, enamel defects and dental 

wear (15). Moreover, children are an important focus of dental public health 

research and practice(24). However, there are as yet a limited number of 

measures for assessing oral health-related quality of life (OHRQoL) in 

children (23). 

The Early Childhood Oral Health Impact Scale (ECOHIS) is a proxy 

measure of childrenôs OHRQoL designed to assess the negative impact of 

oral disorders on the quality of life of preschool children. ECOHIS has been 

translated and cross culturally adapted into different language and cultures. 

An Arabic version of ECOHIS has been developed in Saudi Arabia. 

However, since the initial development by Farsi and his colleagues in 2017, 

there has been very little published research on the cross-cultural adapted to 

different Arabic culture (25). As recommended by Alghadeer  2010 (26), 
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that if you have to use the OHRQoL measure in a different country and 

culture with the same language you have to culturally adapt the measure 

before using it. 

According to author knowledge there was no previous recorded 

research assessed psychometric properties and responsiveness of Arabic 

ECOHIS among Libyan children. Addressing this gap, provides the Libyan 

researchers with  a validated tool to enhance knowledge about the burden of 

oral diseases and the inequalities in oral health among children in Libya and 

will inform the rebuilding of health care system and policy actions in Libya. 

Collecting information on oral health status and treatment needs of 6-year 

olds will provide baseline data for future monitoring of oral diseases and the 

evaluation of oral health programs in Libya which is essential for planning 

services and determining success or progress towards controlling dental 

diseases. In addition, the use of socio-dental indicators is deemed cost-

effective tool which could be an appropriate strategy for assessing oral 

health needs in such conflict-affected country with deficient resources.  
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  Chapter Two is the narrative review of the literature on concepts of 

health; health related quality of life (HRQoL) and OHRQoL. It then 

considers measures of OHRQoL. Finally, the aim and objectives of the 

research are presented.  

Oral health related quality of life (OHRQoL)  

The concept of oral health related quality of life (OHRQoL) has 

emerged in the past few decades, and yet it has a significant participation in 

the clinical dentistry and dental research. In order to understand the concept 

of OHRQoL, it is useful to define oral health and discusses health within 

both biomedical and bio-psychosocial models.  

According to The World Health Organization (WHO) (1946), health 

is defined as ña state of complete physical, mental, and social well-being and 

not merely the absence of disease or infirmityò(27). This definition fits well 

with the biomedical model of health which considers health as the absence 

of disease which is defined by assessmentôs objective and patients are only 

passive recipients of treatment (28).  However, this model has been 

criticized for describing only patient level and ignoring important 

psychological and environmental factors. This led to the emergence of the 

bio-psychosocial model of health that incorporates the aforementioned 
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missing dimensions of health (29). The bio-psychosocial thus changes the 

objective of achieving health by addressing the wider determinants of health, 

rather than concentrating specifically on treating disease. The bio-

psychosocial model suggests working at both individual and environmental 

levels to achieve the status of health. It has been suggested that the concept 

of health should extend to cover  individualôs  ability to cope with social, 

physical and emotional challenges (Huber et al., (30).  

The Ottawa Charter for Health Promotion (31) claims that a healthy 

individual is the one who is able to identify aspirations, meet needs and 

change or cope with the environment. Hence, there is a need to examine the 

subjective experiences of patients (32). This is a key idea to the concept of 

óHealth Related Quality of Lifeô (HRQoL) which reflects an individualôs 

subjective appraisal and response to health or illness. The World Health 

Organization (33) defined quality of life as  ñ the individualôs perception of 

their position in life in the context of the culture and value systems in which 

they live and in relation to their goals, expectations, standards and 

concernsò. HRQoL is a multidimensional construct of physical health, 

psychological state, social relationships, personal beliefs and their 

environment. 
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The concept of HRQoL has been adopted by oral health professionals 

where philosophies about health have expanded from the biomedical model 

of merely assessing the decayed or the remaining teeth to include the 

assessment of the effects  of oral conditions on various aspects of everyday 

life (16).  

Oral health-related quality of life (OHRQoL) is the part of a person's 

quality of life that is affected by person's oral health. It  is a 

multidimensional, subjective  and patient-centred measure of functional and 

psycho-social aspects of oral health (34). A popular definition of  OHRQoL 

is ñ the impact of oral disease and disorders on aspects of everyday life that 

a patient or person values, that are of sufficient magnitude, in terms of 

frequency, severity or duration to affect their experience and perception of 

their life overall ò(2).  

A new definition of oral health recently approved by the World Dental 

Federation (2017) states that óoral health is multifaceted and includes the 

ability to speak, smile, smell, taste, touch, chew, swallow, and convey a 

range of emotions through facial expressions with confidence and without 

pain, discomfort, and disease of the craniofacial complexô(35). Oral health is 

complex and multidimensional and does not simply constitute the presence 

or absence of disease(36). It has a profound impact on an individualôs 
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general health and well-being. Oral health-related quality of life (OHRQoL) 

is an integral part of the individualôs overall health and is estimated 

according to how oral tissues and teeth affect physical, psychological and 

social well-being, as well as function(35, 37).  

A multidimensional OHRQoL model was developed based on 

HRQoL models suggested by Patrick and Erickson (38).The model 

comprises the absence of impairment, disease and symptoms, the appropriate 

physical functioning related to chewing, swallowing and absence of 

discomfort and pain, the emotional functioning related to smiling, the social 

functioning associated with normal roles, the perception of excellent oral 

health; satisfaction with oral health, and the absence of social or cultural 

disadvantage due to oral health status (39). The dimensions which constitute 

the frame of OHRQoL and are included in OHRQoL instruments are 

illustrated in Figure 2.1. Each dimension is combined with specific examples 

of associated items (8). 
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Figure 2.1 Dimensions comprising oral health-related quality of 

life (OHRQoL). *Excludes non-patient groups. Adopted from (8). 

 

 

Measures of Oral Health Related Quality of Life 

The development of socio-dental indicators was first advocated by 

Cohen and Jago (40) to improve the lack of data relating to the psychosocial 

impact of oral health problems on individuals. Buck and Neton (18) 

recommended that the psychological impact of oral health should be 
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included in the assessment of oral health outcomes and oral health. Oral 

health-related quality of life (OHRQoL) has been widely used as a measure 

of the impact of oral diseases and disorders on individuals and society. 

Locker 1998 (41) defined OHRQoL as ñan individualôs assessment of 

how the following affect his or her well-being: functional factors, social 

factors, psychological factors and experience of pain in relation to oro-

facial concernsò. OHRQoL involves subjective assessment of oral health, 

emotional and functional well-being and self-esteem; also known as ósocio-

dental indicatorsô (8). Traditionally, clinical indicators, also known as 

óNormative needsô are used for oral health assessment and services planning, 

which has its well-known limitations; such as overestimation of health needs 

and workforce, and more importantly, overlooking the impact of oral health 

on daily life (13). The development of Oral health-related quality of life 

(OHRQoL) measures and socio-dental indicators enable the investigators to 

explore broader social aspects of oral health and to overcome the downsides 

of traditional clinical assessment (9). These developments also marked the 

paradigm shift in defining oral health needs and outcomes from a narrow 

biomedical to a wider bio-psychosocial approach (42).  This allows for a 

better understanding of disease and health determinants and applies in oral 

health servicesô planning and evaluation and allocation of resources (10-13). 
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 Unlike normative clinical indicators, quality of-life measures aim to 

capture broad consequences of poor oral health from the perspective of 

affected adults, children and families (43, 44). However, it should be noted 

that the use of OHRQoL measures is complementary to clinical tests to 

capture a broader image of health, and should not be used as the only tests of 

oral health. The use of socio-dental indicators is a new definition of oral 

health introduced by the General Assembly of the Dental Federation, which 

defines oral health as a multifaceted concept and recognizes psychosocial 

role as a key aspect of oral health (35). 

Most of the developed OHRQoL indicators measure either the effect 

or the impact of oral health on the quality of life, or sometimes they measure 

both the effect and the impact of oral health (45). The effect of oral health on 

the quality of life refers to the physical, psychological and social effect, 

while the impact of oral health on the quality of life refers to daily activities, 

ability to chew, talking to people and overall quality of life. However, the 

majority of the OHRQoL indices measure the effect of oral disorders on the 

individualôs social role and their ability to work, attend school or assume 

parental or household duties (41, 46). The use of OHRQoL measures to 

assess the effect and impact of oral health is better than solely use  the 

clinical measures of disease  (47, 48). 
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To date, many tools have been developed to assess OHRQoL, 

primarily for adults such as: Social Impacts of Dental Disease (SIDD)(49), 

General / Geriatric Oral Health Assessment Index (GOHAI)(50), Dental 

Impact Profile (DIP)(51), Oral Health Impact Profile (OHIP)(45), Subjective 

Oral Health Status Indicators (SOHSI)(52), Dental Impact on Daily Living 

(DIDL)(53), The Oral Health Quality of Life Inventory(OHQOLI) (54), Oral 

Impacts on Daily Performance (OIDP)(55) , UK Oral Health-Related 

Quality of Life Measure  (OH-QoL-UK)(56) and the Prosthetic Quality of 

Life (PQL) (57). All of them have been tested for reliability, internal 

consistency and validity. Besides, most of them were developed following 

the theoretical framework provided by the Model of Oral Health of Locker 

(1). Many of these adult OHRQoL measures have been adapted and tested 

for validity and reliability to be used in school aged children(58, 59) such as 

Child Oral Impacts on Daily Performance index (Child-OIDP) (60), Child 

Oral Health Impact Profile (COHIP) (61). 

Measures of Oral Health Related Quality of Life in Children  

Many instruments were developed during the past decades, to measure 

the impact of oral health on the childôs quality of life. As mentioned in the 

previous section, most of OHRQoL measures in children were developed 

from adultôs tools.  At first, the OHRQoL measures for children depended 
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on their parents / guardians as proxy reporters (62). However, discrepancies 

between children and parentsô responses were observed and, therefore, 

recent children-based OHRQoL measures were presented. The development 

of these measures was based on standardised approaches, which guarantee 

validity and reliability of questionnaires. The children OHRQoL instruments 

that were developed include: OHRQoL in Children (COHRQoL) (63), Child 

Oral Impacts on Daily Performance (Child-OIDP) (60), Child Oral Health 

Impact Profile (COHIP)(61), Early Childhood Oral Health Impact Scale 

(ECOHIS) (23) and the Scale of Oral Health Outcomes for Five-Year-Old 

Children (SOHO-5) (64).  To select an appropriate OHRQoL measure for 

children, certain criteria should be met. The tool should be acceptable to the 

population, clear, easy to use and consist of generic definitions. The 

measures of OHRQoL should also demonstrate satisfactory psychometric 

characteristics and provide a standard for the general population and to the 

target age group of children (65, 66). 

 The Early Childhood Oral Health Impact Scale (ECOHIS) 

Children in preschool period may suffer from a number of oral health 

problems like dental caries, disturbance in eruption and dental trauma (67). 

Children in this age (6 years old of age and younger) cannot recall or 

memorize information about their daily life events more than 24 hours (68). 
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Parents or guardians who take care of their preschool child and his health 

can experience job absence and spend money and time to provide dental care 

and treatment for him (39). Therefore, Early Childhood Oral Health Impact 

Scale was developed by Pahel and his colleague (23) to assess OHRQoL for 

this age group. 

 ECOHIS was developed and tested in the United States of America 

following the criteria and guidelines offered by Guyatt and his colleague 

(69) and Juniper (70). The process of ECOHIS development includes the 

development of the items followed by testing the instrument through 

pretesting, validity and reliability tests. ECOHIS was developed to assess the 

impact of oral health on the quality of life of children aged between3 and 5 

years and their parents. It consists of 13 items within two main parts: the 

child impact section consists of four items and the family impact section 

consists of nine items. The child section has four sub-domains; they are: 

child symptoms, child function, child psychology and self-image and social 

interaction, while the family section has two sub-domains: parental distress 

and family function. Responses are on a five-point scale (0 = never to 5 = 

donôt know). ECOHIS scores are obtained by summing responses for all 13 

questions. The child impact section range of score is 0 to 36 and the score 

range for family impact section is from 0 to 16. The total score ranges 
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between 0 and 52, and the higher ECOHIS score means poor OHRQoL and 

/or a great impact of oral health on quality of life. 

The findings of the study on the development of the original English 

ECOHIS showed that oral health problems and their treatment had a 

significant impact on the quality of life of children and their families. The 

mothers were the most often representative of the children. The ECOHIS 

scores in both the child and the parent sections indicated a significant 

association between the presence of oral disease in the child and poor quality 

of life. The ECOHIS had a good performance in the evaluation of OHRQoL 

among preschool children and their families (23).  

The original English version of ECOHIS has been translated into 

other languages and has been validated by several studies in different 

countries over the last twelve years. They are Brazilian, French, Dutch, 

Chinese, Farsi, Turkish, Kiswahili and Luganda, Spanish, Lithuanian, 

Malay, Malayalam, Arabic, Chilean, Nigerian Pidgin and German language 

versions.  
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Table 2.1 below summarises the published studies of cross-cultural 

validation of ECOHIS. 

 

Table 2.1       Language Versions of ECOHIS 

Language version Country  Year Author/s 

French  Canada  2008 (67) 

Brazilian  Brazil  2008 (71) 

Chinese  China  2009 (72) 

Farsi  Iran  2010 (73) 

Turkish  Turkey  2011 (74) 

Spanish  USA  2012 (75) 

Kiswahili and Luganda 

Tanzania and 

Uganda 

2012 (76) 

Lithuanian  Lithuania  2012 (77) 

Malay  Malaysia  2015 (78) 

Malayalam  India  2015  (79) 

Arabic  Saudi Arabia 2017 (25) 

Chilean  Chile  2018 (80) 

Nigerian Pidgin Nigeria  2018 (81) 

German  Austria  2019 (82) 
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More recently a study published after data collection of our survey, its 

aim was translation and cultural validation of ECOHIS to Moroccan Arabic 

language. It was difficult to use the Arabic version of ECOHIS in Morocco 

because the vocabulary of Moroccan dialect is derived from the French, 

Spanish and Berber directly. For this demand it was a need to translate and 

cross cultural validate the ECOHIS to the Moroccan Arabic language. 

According to the study results the Moroccan Arabic language version is a 

useful instrument for assessment of OHRQOL among preschool children in 

Morocco (83). 

ECOHIS and SOHOȤ5 are the two common instruments measure 

OHRQoL among preschool children. The difference between the two 

measures is that ECOHIS information on OHRQoL is obtained only through 

parental reports, and SOHOȤ5 has been expanded to measure OHRQoL in 

children through both self-reporting and parental reports (64). In a 

systematic review of the impact of SES on OHRQoL, ECOHIS was the 

preferred OHRQoL measure in most pre-school children's studies (84). This 

was supported by evidence from a recent systematic reviews that ECOHIS is 

the best measures(80) and the most commonly used instrument for OHRQoL 

in preschool children (85). In   this regard and before collecting the data for 

this survey, it was found that among these two preschool children OHRQoL 
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instruments, only the ECOHIS is available in Arabic version. However, 

SOHO-5 has been validated and translated to Arabic language recently in 

Saudi Arabia (86). 

Arabic version of ECOHIS was assessed among caregivers of 

preschool children aged 6 years old and younger. The most reported items in 

the child section among participants were "pain" (35%), "irritability or 

frustration" (24%) and difficulty eating (24%), and the most reported item in 

the family section was "being upset" (31%). A-ECOHIS scores were higher 

in children with greater caries experience in both sections. Participants who 

recruited in both community and clinic based samples were from different 

Arabic nationalities (25). Therefore, they conclude that A-ECOHIS is a valid 

and reliable tool to measure the OHRQoL in Arabic speaking caregivers of 

children of two to six years old. 

 

Cross cultural adaptation and psychometric properties of OHRQoL 

measures 

Culture is an important factor that can influence a personôs activities, 

thinking and behavior. As countries differ regarding public health strategies, 

attitudes, socioeconomic conditions and other factors, varied expression of 
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their culture can be seen across populations (87), and , hence, measures of  

Health Related Quality of life (HRQoL) should go through a cross-cultural 

adaptation process before being used in a different country. Therefore, even 

among Arabic speaking countries it is usual to develop country-specific 

versions of instruments measuring HRQoL (88, 89). Even when the 

translation is performed with great precision, cultural factors may not be 

accurately conveyed. In order to study the health care needs of people with 

diverse cultural backgrounds, research instruments must be reliable and 

valid in each culture studied (90). 

A well validated OHRQoL instrument is considered to have the ability 

to assess the patientôs self-reported perceptions. The scientific literature 

contains a consensus that for an instrument to be valid, reliable and 

responsive, it should include at least an assessment of physical, functional 

and mental status and social interaction (91).  

 

The measurement properties are divided over three domains: 

reliability, validity, and responsiveness (92). 
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Reliability  

Reliability is defined as the extent to which scores for patients who 

have not changed are the same for repeated measurement under several 

conditions: e.g. using different sets of items from the same questionnaire 

(internal consistency); over time (test-retest); by different persons on the 

same occasion (inter-rater); or by the same persons on different occasions 

(intra-rater) (92, 93). Reliability contains the following measurement 

properties: 

- Internal consistency: The interrelatedness among the items in a 

questionnaire, expressed by Cronbachôs a or Kuder-Richardson Formula 20 

(KR-20) (92, 93). Internal consistency is a measure of the extent to which 

items in a questionnaire sub-scale are correlated (homogeneous), thus 

measuring the same concept.  

- Reliability: The proportion of the total variance in the measurements 

which is due to ótrueô differences between patients (92). This aspect is 

reflected by the Intraclass Correlation Coefficient (ICC) or Cohenôs Kappa 

(92, 94). 
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 Validity  

Validity is the extent to which a questionnaire measures the construct 

it is supposed to measure and contains the following measurement properties 

(92): Content validity: The degree to which the content of a questionnaire is 

an adequate reflection of the construct to be measured (92). Important 

aspects are whether all items are relevant for the construct, aim, and target 

population and if no important items are missing (comprehensiveness) (95). 

Construct validity is divided into three aspects: 

Å Cross-cultural validity: The degree to which the performance of the 

items on a translated or culturally adapted instrument are an adequate 

reflection of the performance of the items of the original version of the 

instrument (92). This is assessed by means of multi-group factor analysis or 

differential item functioning using data from a population that completed the 

questionnaire in the original language, as well as data from a population that 

completed the questionnaire in the new language. 

Å Structural validity: The degree to which the scores of an instrument 

are an adequate reflection of the dimensionality of the construct to be 

measured (92). Factor analysis should be performed to confirm the number 

of subscales present in a questionnaire (95). 
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 Å Hypothesis testing: The degree to which a particular measure relates 

to other measures in a way one would expect if it is validly measuring the 

supposed construct, i.e. in accordance with predefined hypotheses about the 

correlation or differences between the measures (92). 

2.2.3 Responsiveness 

Responsiveness is the ability of an instrument to detect change over 

time in the construct to be measured (96). Responsiveness is considered an 

aspect of validity, in a longitudinal context (97). Therefore, the same 

standards apply as for validity: the correlation between change scores of two 

measures should be in accordance with predefined hypotheses (97). Another 

approach is to consider the measurement instrument as a diagnostic test to 

distinguish improved and non-improved patients. The responsiveness of the 

instrument is then expressed as the area under the receiver operator 

characteristic curve (AUC) (97). 

 

The psychometric properties and responsiveness of ECOHIS 

    The translation and the testing of psychometric properties are 

important steps to ensuring the quality of a cross-cultural adaptation of an 

OHRQoL measure (97). Considering the differences between social, cultural 
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and economic aspects, the availability of cross culturally valid, multi-lingual 

versions of instruments is important to obtaining reliable, comparable data 

(98, 99). The ECOHIS has performed well and has shown good reliability 

and validity. The scale has been translated into several languages and has 

been tested and validated on diverse populations with promising results (72, 

74, 78, 79, 81, 82).   The  psychometric properties of Arabic ECOHIS have 

been tested in Saudi Arabia and performed very well (25).   

Assessing the responsiveness of the ECOHIS is a key psychometric 

property if it is to be used as an outcome measure in trials to assess the 

effectiveness of interventions (88). Previous cross-sectional studies using the 

ECOHIS have shown that dental caries impacts on OHRQoL of preschool 

children and their families (85, 100). One of these studies were conducted in 

Libya in 2017, where the prevalence of untreated dental caries is high 

(71.7%) at 6 years old (101). Therefore, it is considered important to assess 

the effectiveness of clinical interventions to treat dental caries, including the 

evaluation of patient-reported outcomes. To test OHRQoL measures as 

outcomes in clinical trials, the measure must be, however, proved to be 

responsive (102).  

A finding from previous study found that the Arabic version of the 

ECOHIS was sensitive to dental treatment for children aged 6 years or 



26 

 

younger with ECC under General Anesthesia. The measure also appeared to 

be responsive to the dental treatment for dental caries with respect to 

caregiversô global transition judgment with the outcome. As the majority of 

parents (93.9%) reported improvement in their children oral health after 

treatment. Improvements in childrenôs oral health after treatment also were 

reflected in the differences between the mean pre- and post-treatment total 

A-ECOHIS scores. They declined from 19.9 to 4.3 (P < 0.0001) (103).  

To sum up, the A-ECOHIS has been developed in the Saudi Arabia 

and validated in Morocco. These two countries although speak Arabic 

language, they are culturally different from Libya. Therefore, validating the 

A-ECOHIS in Libyan culture and testing its responsiveness to treatment 

would be a valuable asset for dental research and clinical services in the 

Libyan health care setting.  
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Aim:  

The current study aims to assess psychometric properties and evaluate 

responsiveness of the Arabic version of the Early Childhood Oral Health 

Impact Scale (A-ECOHIS) in Benghazi, Libya. 

Objectives: 

¶ To adapt Arabic ECOHIS (AȤECOHIS) which developed in 

Saudi Arabia among six years old children in Libya. 

¶ To assess psychometric properties of the Arabic ECOHIS (AȤ

ECOHIS) among six years old children in Libya. 

¶ To assess the responsiveness of the Arabic ECOHIS (AȤ

ECOHIS) to dental treatment of dental caries among five to six 

years old children in Libya. 
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This chapter describes the methodology used to achieve the 

objectives of the study. The study used mixed study design. It is divided to 

two sections, section one describes the methods of psychometric properties 

of ECOHIS and section two describes the methods of responsiveness of 

Arabic ECOHIS. The methods and materials used within the research along 

with details of the statistical methods and the data analysis strategy for the 

study will be described.  

 

 Section one:  Cross-cultural adaptation and Psychometric properties of 

A-ECOHIS 

The A-ECOHIS developed in Saudi Arabia was piloted before the 

original primary study in Benghazi, Libya, to assess its conceptual, item and 

operational equivalence to the original English version in the Libyan culture. 

A convenience sample of 30 child-parent dyads were selected from dental 

patients seeking dental care in paediatric clinic has been asked to complete 

the A-ECOHIS. One-to-one qualitative interviews had been conducted to 

investigate how the participants understood the meaning, clarity of wording, 

and relevance to oral health of different items of the A-ECOHIS and their 

views regarding the response options. Based on participantsô feedback, a 
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final Arabic A-ECOHIS created. After the cross-cultural adaptation, the 

instrument  is ready for being tested for its measurement properties among 

its target population (20). 

Study design 

This study design based on secondary data analysis. The data used for 

this study was collected as part of oral health survey that was carried out in 

the time period from October 2017 to March 2018 in Benghazi by the 

Department of Preventive and Community Dentistry, University of 

Benghazi, Libya. The survey conducted for collecting primary data used a 

cross-sectional design and WHO diagnostic criteria to assess oral health 

status, treatment needs and OHRQOL of Libyan children; with the specific 

objectives to investigate dental caries prevalence and experience, and oral 

health related quality of life among 6-year olds children in Benghazi Libya. 

 Study population 

The study population consist of six years old children and their 

parents, attending primary health care unit for mandatory vaccination 

campaign for school entrance in Benghazi.   
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 Sample size calculation 

A minimal sample size of 676 children was required to estimate 

percentage of children who had caries experience (dmft>0) with 99% 

confidence level and 0.05% error margin. For reliability and validity studies, 

a sample size of more than 400 participants had been identified to be enough 

(104). 

 Sampling method 

The full list of public primary health care centres (PPHCC) in 

Benghazi was obtained from Ministry of Health in the city. In total, there 

were only 20 primary health care centres were working from original 31 

centres, and the other 11 centres were closed due to Benghazi conflict. The 

mandatory vaccination campaign every year is only provided and organised 

by public primary health care centres. All preschool children of 6 years old 

in Benghazi must attend the vaccination campaign before enrolment in 

schools. The total population estimated was distributed equally overall the 

research sites. Every day, only 120 children were attending vaccination 

campaign in all the primary health care centres. Thus, to recruit 676 

participants from 20 health centres (676 divided by 20), almost 34 

participants were needed from each recruitment site. 
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To obtain the eligible population of the study, the following inclusion 

and exclusion criteria were applied:   

a) Inclusion criteria: 

¶ Children of 6 years of age according to the last 

birthday.  

¶ Children who were free from systematic disease 

based on school medical report. 

¶ Libyan nationality. 

b) Exclusion criteria: 

¶ Parents who did not give consent. 

¶ Uncooperative children. 

¶ Not resident in Benghazi (displaced families). 

The sampling technique used in this study was simple random 

sampling. The 34 participants were randomly selected from 120 children 

attending a mandatory vaccination campaign for every day. 

Data collection 

Clinical data on dental experience was collected using WHO 

diagnostic criteria of dmfs index. The randomly selected participants had 

oral examination to assess the prevalence of caries in primary teeth. All oral 

examination was conducted in the dental clinic of the primary health care 

centre and the child seated on the dental chair. The dental examination was 

carried out visually by doing basic dental examination using disposable 

mouth mirror, following an examination format adapted and modified by 

WHO (Annex 4 WHO oral health assessment form for children (by tooth 
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surface), 2013,) (Appendix 1). A self-administered questionnaire was given 

to the parents addressing socio-demographic information, oral health 

behaviours and feeding behavioural history questions (Appendix 2). 

An Arabic version of Early Childhood Oral Health Impact Scale (A-

ECOHIS) was used to assess OHRQoL (Appendix 3).  It comprises 13 

questions and is divided into 2 impact sections: Child & Family impact 

sections. The child impact section (CIS) includes nine items and comprises 

four domains: child symptoms, function, psychology, and self-image and 

social interaction. The family impact section (FIS) contains 4 items and 

comprises 2 domains: parental distress and family function. 

Section 2: longitudinal (Responsiveness) study 

The study implemented a pre-and-post-intervention design. 

Participants consisted of a convenience sample including all Arabic 

speaking parents of healthy preschool children, with the following inclusion 

criteria: Arabic-speaking parents of children aged 5-6 years old; had early 

childhood caries; and good health otherwise. The exclusion criteria were 

parents of children with special healthcare needs; and refusal to give consent 

for enrolment in the study. The recruitment period was from April 2021 to 

October 2021.  
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Eighty nine parents were invited to participate and were enrolled. 

Parents were asked to consider their childôs oral health status from birth to 

the present when answering the questionnaire. Ten questions were added to 

the questionnaire eliciting sociodemographic data, including parental 

education, employment, and income. Parents were informed that, by 

completing the questionnaire, they were consenting to participate in the 

study. One parent in each parentïchild dyad completed the questionnaire on 

the pre-operative dental visit, their child underwent a dental examination 

before and after start of treatment to assess for decayed, missing or filled 

teeth and produce a dmft score using to the World Health Organization 1997 

criteria. At the post-operative follow-up visit 2-4 weeks after treatment 

received, the same parent who completed the pre-operative questionnaire 

was asked to complete a second questionnaire without access to his or her 

previous responses. The referral time for the questions was the previous 2 

weeks. If the child failed to attend the follow-up appointment or the same 

parent was not available at that time, a telephone call was made, and the 

parent was encouraged to give his or her responses to the questionnaire by 

telephone. 

The evaluation of responsiveness to change was bases on two 

strategies : (i) comparison of test instrument scores before and after a 
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treatment of known efficacy (105, 106); (ii) comparison of test instrument 

change scores with a global transition judgment by study subjects in a 

longitudinal study (105); In order to compare ECOHIS change scores with 

the global transition judgment by study subjects, we grouped subjects 

according to how they responded to the question óHow has your childôs 

condition changed since before dental treatment?ô (óno changeô, ógot betterô 

and ógot worseô) and compared mean change scores among these groups.  

Data management and statistical analysis 

All data analyses conducted using SPSS software (IBM, Version 25). 

Answers were recorded with five scales to register how often to incident had 

occurred during the whole life of the child. The scale consists of 5 rating 

response options for A-ECOHIS were coded as follows:  0= never, 1 = 

hardly ever, 2 = occasionally, 3 = often, 4 = very often, and 5 = donôt know. 

The parents were also required to answer a global question, óHow would you 

rate the overall oral health of your child?ô using a 5-point scale (1, excellent; 

2, very good: 3, good; 4, fair; 5, poor). 

Internal consistency assessed by calculating Cronbachôs alpha 

coefficient for the overall scale and for each subscale (Oral health, 
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Functional well-being and Socio-emotional well-being). Cronbachôs alpha 

values Ó 0.6 was considered as an acceptable level (107).  

Construct validity of A-ECOHIS was evaluated by examining 

measures of the discriminant and convergent validity (108). These were 

examined against a predefined hypotheses (91), as following: lower A-

ECOHIS scores will be observed among those who 1) perceived their childôs 

oral health as poor ; 2) were not satisfied with their childôs oral health; 3) 

indicated the need of their child for dental treatment; 4) if the child had 

active dental caries (had more than one decayed tooth vs caries-free). To test 

these hypotheses, the participants asked to answer 3 general questions on 

whether they were satisfied with their oral health (Satisfied VS not-

satisfied), whether they perceived any need for oral health treatment (Yes 

VS No) and how they rated their own oral health (good/excellent VS poor). 

All hypotheses were tested by employing Mann-Whitney U test and paired 

sample t test, at p <0.05.  

 

 Ethical consideration study  

For the current study, permission to use the primary data from oral 

health survey was granted from the Faculty of Dentistry, University of 
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Benghazi, as they are the sponsor of the research governance. The author of 

this study is the main researcher in the primary study. Further, ethical 

approval to conduct the secondary data analysis was granted from the 

Research Ethics Committee at Faculty of Dentistry, University of Benghazi. 

Before data collection the self-administered questionnaires and the consent 

forms were distributed to the parents of randomly selected children. 

Informed consents from parents have been obtained before taking part in the 

study. 
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This chapter presents the research results including descriptive and 

multivariate analysis. It consists of two sections section 1 presents results 

related to assessing psychometric properties of A-ECOHIS and section 2 

presents results related to evaluating responsiveness of A-ECOHIS among 

Libyan preschool children.  

The first step in this study was to cross-culturally adapt the Arabic 

ECOHIS developed in Saudi Arabic to the Libya culture. The cognitive 

interviewing with parents (30 mothers) demonstrated that the language used 

was clear and understandable and the questionnaire can be completed 

without assistance.  

 Section 1: Results of secondary data analysis  

 Demographic characteristic of study participants  

The demographic characteristics of the study sample are summarized 

in Table 5.1. Gender was almost equally distributed; however, males were 

just above half of the subjects (51%). The majority of mothers were 

housewives (57%), attained tertiary education (44.9%) or secondary 

education (34.4%), and gain low income (59.3%) (< 500 LYD).  Most of the 

fathers were working in professional level occupations (91.9%), attained 
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secondary education (37.7%) or tertiary education (36.6%), and gain an 

intermediate income (76.6%). 

Table 5.1 Demographic characteristics of the sample of 6 years aged children and their 

parents (N = 681) 

Variables of study (N = 681)  Freq (n) Percentage (%) 

Child gender    

Male  347 51 

Female  

 

334 49 

Motherôs educational level    

Primary  141 20.7 

High school 234 34.4 

University  

 

306 44.9 

Motherôs occupation    

Professional occupation 34 5 

Intermediate occupation  259 38 

Not working  

 

388 57 

Motherôs income   

less than 500 LYD 404 59.3 

500-1500 LYD 263 38.6 

more than 1500 LYD 

 

14 2.1 

Fatherôs educational level   

Primary  175 25.7 

High school  257 37.7 

University  249 36.6 

Fatherôs occupation    

Professional occupation 626 91.9 

Manual occupation 

 

55 8.1 

Fatherôs income   

less than 500 64 9.1 

500-1500 541 76.6 

more than 1500 

 

101 14.3 
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Prevalence of OHRQoL in terms of Child and Parental domains of the 

study participants. 

Table 5.2 displays the parentsô responses to each item in the ECOHIS 

questionnaire. In the child impact section, ñpain in the teeth, mouth or jawsò 

was the most frequently reported item by the parents (63.9%). The items 

ñdifficulty in eatingò (36.3%), ñdifficulty in drinkingò (31.9%), ñirritation or 

frustrationò (22.9%) and ñtrouble sleepingò (20.8%) were the next frequently 

reported in this section. In the family impact section, the most frequently 

reported items were ñbeen upsetò (29.7%) and ñfelt guiltyò (20.4%). 
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Table 5.2: Prevalence of OHRQoL in terms of Child and Parental domains of the study 

participants (N = 681). 

 

 

 

ECOHIS items 

Never 

n (%) 

Hardly ever 

n (%) 

Occasionally 

n (%) 

Often 

n (%) 

Very 

often 

n (%) 

Mean (sd) 

Child Symptoms        

Oral /Dental Pain  249 (36.6) 65 (9.5) 317 (46.5) 30 (4.4) 20 (2.9) 1.27 (1.09) 

Child Function        

Difficulty in drinking hot or 

cold beverages 

469 (68.9) 102 (15) 72 (10.6) 29 (4.3) 9 (1.3) 0.54 (0.93) 

Difficulty in eating 441 (64.8) 99 (14.5) 99 (14.5) 26 (3.8) 16 (2.3) 0.64 (1.01) 

Pronunciation difficulty 572 (84) 63 (9.3) 24 (3.5) 14 (2.1) 8 (1.2) 0.27 (0.73) 

Missed school or day care 567 (84) 63 (9.3) 27 (4) 3 (0.4) 4 (0.6) 0.23 (0.59) 

Child Psychology       

Trouble sleeping 543 (79.7) 71 (10.4) 52 (7.6) 9 (1.3) 6 (0.9) 0.33 (0.75) 

Irritability or frustration 537 (78.9) 70 (10.3) 55 (8.1) 11 (1.6) 8 (1.2) 0.36 (0.79) 

Child Self-image and social 

interaction 

      

Avoid smiling or laughing 595 (87.4) 57 (8.4) 22 (3.2) 3 (0.4) 4 (0.6) 0.18 (0.56) 

Avoid talking 

 

592 (86.9) 58 (8.5) 20 (2.9) 9 (1.3) 2 (0.3) 0.19 (0.57) 

Parental distress        

Been upset  481 (70.6) 81 (11.9) 58 (8.5) 38 (5.6) 23 (3.4) 0.59 (1.07) 

Felt guilty about childôs oral 

health 

 

544 (79.9) 63 (9.3) 35 (5.1) 26 (3.8) 13 (1.9) 0.39 (0.89) 

Family function        

Taken time off work 629 (92.4) 37 (5.4) 15 (2.2) --- --- 0.09 (0.36) 

Financial impact 618 (90.7) 41 (6) 19 (2.8) --- 3 (0.4) 0.13(9.8) 
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 The Arabic-ECOHIS reliability analysis. 

Table 5.3 shows the inter-item correlation coefficients of the 13-item 

scores of the A-ECOHIS. The inter item correlation coefficients ranged from 

0.145 to 0.756. The weakest correlation was between items ñsmilingò and 

ñfinancial impactò with coefficient value of 0.145 while the strongest 

correlation was between items ñsmilingò and ñtalkingò with coefficient value 

of 0.756. 

Table 5.3 The Arabic-ECOHIS reliability analysis: inter-item correlation coefficients of 

the 13 items 

 Pain  Drinking Eating Pronunciation Absence Sleeping Irritation Smiling Talking Upset Guilty Work Financial 

Pain  1.000             

Drinking  .480 1.000            

Eating  .542 .749 1.000           

Pronunciation .154 .273 .279 1.000          

Absence .158 .337 .302 .438 1.000         

Sleeping  .367 .535 .554 .357 .459 1.000        

Irritation .285 .420 .478 .422 .465 .583 1.000       

Smiling  .183 .258 .282 .330 .399 .426 .499 1.000      

Talking  .176 .292 .287 .350 .420 .467 .451 .756 1.000     

Upset  .406 .477 .515 .318 .220 .491 .459 .388 .436 1.000    

Guilty  .340 .395 .420 .278 .308 .399 .357 .322 .402 .753 1.000   

Work  .230 .365 .309 .231 .415 .322 .258 .221 .245 .309 .411 1.000  

Financial  .224 .334 .273 .175 .196 .318 .196 .145 .163 .335 .364 .400 1.000 
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Table 5.4 shows the corrected item-total correlation of the 13 items of 

the A-ECOHIS. The corrected item total correlation values were all positive 

ranging from 0.39 to 0.69. Of the 13 items, 12 had corrected item total 

correlation values above 0.4. The lowest value was related to ñfinancial 

impactò (0.39) while the highest value was related to ñeatingò (0.68) and 

ñsleepingò (0.69). The Cronbachôs alpha coefficient was 0.88.  

Table 5.4 Reliability analysis: corrected item-total correlation of the 13 items of the 

Arabic-ECOHIS, Cronbachôs alpha coefficient 

 
Corrected item-total 

Correlation 

Cronbachôs alpha 

if item deleted 

Pain  0.48 0.87 

Drinking  0.66 0.85 

Eating  0.68 0.85 

Pronunciation  0.44 0.87 

Absence  0.49 0.86 

Sleeping  0.69 0.85 

Irritation  0.63 0.86 

Smiling  0.52 0.86 

Talking  0.55 0.86 

Upset  0.68 0.86 

Guilty  0.62 0.86 

Work  0.46 0.87 

Financial  0.39 0.87 

Cronbachôs alpha coefficient 0.88  
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5.1.3 The Arabic-ECOHIS convergent and discriminant validity. 

Table 5 shows the results of the convergent validity tests of the A-

ECOHIS. There was a trend of increasing A-ECOHIS scores from parents 

who perceived their childôs oral health status as ñexcellentò to those who 

perceived their childôs oral health status as ñpoorò (p < 0.001). Similar trend 

was observed on parents who were ñvery satisfiedò to those who were ñvery 

unsatisfiedò with their childôs teeth/mouth (p < 0.001). Parents who 

perceived their child as needing dental treatment had significantly higher A-

ECOHIS scores than those who perceived their child as not needing dental 

treatment. Those who were unsure had lowest A-ECOHIS scores compared 

with the other two groups of parents. The trend was statistically significantly 

(p < 0.001). 

 

 

 

 

 

 



47 

 

Table 5.5 Convergent validity test for the Arabic-ECOHIS associations between Arabic 

ECOHIS and subjective outcome variables (n = 205) 

Variable  N Mean  (SD) 
ECOHIS scores 

CI 
P value 

Perceived childôs oral health status      

Excellent  51 13.5 1.85 (12.9, 14.0) Ò0.001 

Good  96 15.3 4.95 (14.3, 16.3)  

Moderate  32 18.7 9.14 (15.4, 22.0)  

Poor  26 20.2 8.30 (16.8, 23.5)  

Perceived satisfaction on childôs oral 

health 
     

Very satisfied 67 14.5 4.71 (13.4, 15.7) Ò0.001 

Satisfied  87 14.9 4.25 (14.1, 15.9)  

Moderate  9 19.5 8.42 (13.1, 26.0)  

Not satisfied 33 17.8 7.78 (15.0, 20.5)  

Very unsatisfied  9 27.3 9.67 (19.9, 34.8)  

Perceived childôs oral health need      

Yes  94 18.4 7.3 (16.8, 19.8) Ò0.001 

No  84 14.1 4.1 (13.2, 14.9)  

Donôt know  27 13.9 4.8 (12.0, 15.8)  

Kruskal Wallis test was used to compare means 
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Table 5.6 shows an evidence on discriminant validity of the A-

ECOHIS. For each of the child impacts section, family impacts section, and 

the overall score, the mean A-ECOHIS scores were significantly higher in 

children with caries than children without caries.  

 

Table 5.6 Discriminant validity of Arabic-ECOHIS through comparison of mean Arabic 

ECOHIS scores and respective sub-scales by caries status 

A-ECOHIS 
Caries 

Mean (SD) 

Caries free 

Mean (SD) 
P value 

Child impact section 5.22 (4.97) 1.21 (2.89) Ò0.001 

Symptoms  4.56 (4.88) 1.76 (2.34) Ò0.001 

Function  2.15 (2.65) 0.58 (1.46) Ò0.001 

Psychology  0.87 (1.50) 0.26 (0.85) Ò0.001 

Self-image  0.44 (1.17) 0.24 (0.74) Ò0.001 

Parents impact section  1.63 (2.51) 0.20 (0.78) Ò0.001 

Parental stress 1.32 (2.06) 0.16 (0.61) Ò0.001 

Parents function 0.31 (0.79) 0.05 (0.34) Ò0.001 

Overall ECOHIS 6.84 (6.82) 1.41 (3.34) Ò0.001 
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Section 2: Results of longitudinal study (Responsiveness) sample. 

Demographic characteristic of A-ECOHIS responsiveness sample 

participants  

All parents invited to participate in the study gave their consent and 

completed both pre- and post-treatment A-ECOHIS questionnaire, and no 

questionnaires were excluded from data analysis due to missing data. The 

majority (77%) of the participating children was of 6 years of age, with 

slightly more than half being girls (52%). About half of the fathers and a 

third of the mothers were educated to more than high school level. The mean 

dmft score before treatment was 13.2 _ 3.5 (range: 6ï20). 
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Responsiveness of A-ECOHIS to perceived change in OHRQoL 

following dental treatment 

Mean ECOHIS scores in the whole sample for the whole scale prior to 

and following treatment are shown in figure 5.1. Higher mean scores 

(10.16±7.38) were reported before treatment received compared to mean 

scores after treatment received (4±5.32). 

 

Figure 5.1 Mean ECOHIS total scores in the whole sample, pre- and post-treatment 
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 Responsiveness of A-ECOHIS to global transition judgment in 

OHRQoL following dental treatment 

Figure 5.2 shows the distribution of change scores by global transition 

judgment categories. 

Mean change scores showed a gradient in the expected direction 

across categories of the global transition judgment, and the magnitude of 

change was large. Most of the parents (n = 71) reported change scores Ó10 in 

the óimproved a littleô category. There were only three subjects with A-

ECOHIS change score from 1 to 3, and they reported óno changeô. 

 

 

Figure 5.2 Distribution of change scores for those who remained with no change, 

improved a little and improved a lot (n = 89). 
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OHRQoL measures have been the target of investigation in the oral 

healthcare field and have proven valuable in assessing oral health needs. 

Most questionnaires have been drafted in English- speaking countries and 

adapted for use in other countries (109). The cross-cultural adaptation of an 

OHRQoL measure involves translation and the testing of psychometric 

properties, which are important steps to ensuring the quality and the validity 

of the instrument (80), In order to overcome this issue, researchers should 

adopt particular methods in the cultural adaptation of questionnaires, in 

particular measures of OHRQOL (26). The perceptions of QOL and the 

impact of health problems that differ by social, cultural and economic 

differences in different populations and countries. Therefore, the availability 

of cross-culturally valid, multi-lingual versions of OHRQoL measures is 

vital for both clinical and research applications of quality of life (25, 110).   

      With thin in mind, the present study assessed the psychometric 

properties of the Arabic ECOHIS in Libyan culture, to determine its 

reliability, validity and responsiveness. The Arabic ECOHIS is a 

multidimensional assessment tool for measuring the negative impact of oral 

problems on quality of life among preschool children (0-6 years of age) that 

has been cross-culturally adapted to Arabic language in Saudi Arabia (25). 

However, this is not enough because Arabic cultures are different though 
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have many things in common (111). Direct translation of a questionnaire 

does not ensure that it is valid as the original questionnaire may include 

items which are misunderstood in the new population (21). In addition, 

simple translation of health-related questionnaires may result in 

misinterpretation or lack of conceptual equivalence which means the ways in 

which different populations conceptualize health and quality of life  and the 

values they place on different domains of health and QoL (112) Therefore, 

the cross-cultural adaptation in the present study started from the step of 

cognitive interviewing of the Arabic ECOHIS. This step demonstrated that 

no modification was needed and that the questionnaire can be self-

administered to the parents.  

The psychometric testing showed that the Arabic ECOHIS has been 

proven to be valid and reliable for use by parents of 6-year-old pre-school 

children in Libya to assess childrenôs oral impacts on quality of life and their 

family. Interestingly the 3 most common impacts reported by parents in the 

child impacts section were similar to those found in the earlier studies of 

different cultures and settings such as French and china as well as Saudi 

Arabia (25, 67, 72). These responses were ñpain in the teeth, mouth or 

jawsò, ñdifficulty in eating some foodsò and ñchild being irritable or 

frustratedò. This indicates that the Arabic-ECOHIS is comparable to other 
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ECOHIS versions to detect prevalent oral impacts among preschool children 

across different cultures and settings. However, in the Turkish (74) and 

Lithuanian (77) studies, difficulty in eating and irritability, respectively, 

were most commonly reported. Similar to some studies (74, 77, 109), 

including Saudi Arabia (25) caregivers feeling upset was the most frequently 

reported item in the family section in this study. However, the financial 

impact and taking time off work were not common. This could be explained 

by the fact that the study sample was recruited from the public and private 

schools setting and many participants were free from dental diseases. 

Previous studies recruited participants from clinic and hence caregivers 

reported a financial impact, due to other expenses incurred, such as 

transportation costs or missing work. 

In the internal consistency reliability test analysis in study 1, almost 

all of the inter-item correlations of the 13 item scores were positive and 

coefficients ranged from 0.145 to 0.756. None of the values were above the 

coefficient value of 0.8 indicating that no items were deemed redundant. The 

corrected item-total correlations were all positive and 12 of the 13 

correlations were above 0.2 indicating that most of the 13 items correlated 

well with the total score and the scale overall (113). Furthermore, the 

Cronbachôs alpha value was 0.88 indicating that the scale has good internal 



56 

 

consistency, higher than the recommended value of 0.70 (114). Other studies 

on ECOHIS validation also reported  high Cronbachôs alpha values, with 

items mostly correlated with one another in a positive manner.(109).  In 

original study of development of English ECOHIS and the study of 

psychometric properties of both the Farsi (73) and Turkish (74) version of 

ECOHIS, the item-total correlation values were higher than the 

recommended 0.20. Cronbachôs alpha of was satisfactory (0.93, 0.92, and 

0.84 for the ECOHIS, child section, and family section respectively) as it 

follows the standards for acceptable reliability of Cronbachôs alpha (23). 

Cronbachôs alpha was lower in the French (67), Chinese (72), and Brazilian 

(71) versions of ECOHIS. 

Regarding convergent validity, previous studies of French, Brazilian 

and Turkish version of the ECOHIS scale showed a moderate correlation 

with the global rating of oral health. Those findings reporting that parents 

who thought their children had worse oral health were more likely to give 

their children higher ECOHIS scores(67). In the present study, construct, 

convergent and discriminant vitality test analyses showed that the Arabic-

ECOHIS had excellent validity in the 3 tests, respectively. In the convergent 

validity test, the A-ECOHIS showed significant association with perceived 

oral health status of the children. This finding was consistent with findings 
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from other studies where parents who perceived their childôs oral health 

status as poor had significantly higher ECOHIS scores (23, 67, 73, 109). 

This finding also supports suggestions that parents can provide valid reports 

on preschool childrenôs OHRQoL when these conditions are observable (23, 

115). In the construct validity test, the A-ECOHIS showed significant 

associations with childrenôs levels of perceived oral health satisfaction, 

perceived oral health need. These findings empirically supported the 

construct validity of the scale.  

Evidence for discriminant validity of the ECOHIS is provided by the 

finding of higher ECOHIS (indicating worse OHRQOL) scores on both 

sections among those with more than 4 decayed teeth compared with those 

who were caries free or had 1-3 decayed teeth. In both Brazilian and Turkish 

study (71) (74) , which reported that children with dental caries experience, 

those with more severe dental disease obtained higher ECOHIS scores than 

those without dental caries and those with less severe dental disease. 

The responsiveness of different versions of ECOHIS has been 

assessed in many cultures. In most of these studies there was a substantial 

reduction in ECOHIS scores (the subscales and most of the domains) after 

dental treatment under GA, which is indicative of improvement in oral 

health-related quality of life (88, 116). As well most parents did perceive 
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that their childôs condition was better following the treatment. These 

findings indicate that ECOHIS is sensitive to the intervention of 

comprehensive dental treatment for ECC under GA (103, 117). In the 

current study, there were significant reductions in the A-ECOHIS following 

dental treatment scores. These findings are indicative of improvement in the 

preschool children's subjective oral health after treatment.  In terms of the 

magnitude of change, for categories of the global transition judgment from 

ñno changeò ña little improvedò to ñmuch improvedò was observed for the 

Arabic-ECOHIS, no parents reported their child's oral condition to be ña 

little worse,ò or ñworstò following dental treatment, which suggested that 

parents observed a noticeable improvement in their child's oral condition 

after treatment. This finding was similar to findings from related studies 

elsewhere (88, 117). Therefore, the A-ECOHIS can be used for assessing 

clinical intervention in both research and health care settings.  

This study has a few limitations which should be highlighted. Only 5ï

6 year old children were included in the main psychometric analysis 

although the scale was developed for 1ï5 year old children(23). However, 

the ECOHIS is completed by parents and caregivers and childrenôs age is of 

little importance in this type of studies. In fact, variation in age group 

between this study and other similar studies was mainly due to logistic 
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reasons. In Libya, 1ï3 year old children is difficult to reach as the majority 

stay at home. The use of the A-ECOHIS was based on parentôs perceptions 

of their childôs oral conditions and their impacts on the child and family. 

Therefore, different perceptions of their childôs oral health may be the result 

of variation in social background of parents and may not reflect the actual 

impact of oral health on child. This limitation is only solved by having a 

child-based QOL tool. Finally, in the responsiveness sample the treatment 

was in traditional way, and not under general anesthesia which may hinder 

comparison to other previous studies in different cultures. However, even 

the traditional treatment of tooth decay showed changes in the perception of 

oral health impact.  
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Chapter 7 Conclusion and Recommendations 
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This chapter highlights the major conclusions and summarises 

recommendations for policy and research.   

Conclusion  

 The Arabic ECOHIS was found to be valid and reliable to use in 

among Libyan children. It showed responsive to changes in the clinical 

status and therefore, it can be used to assess the improvement of clinical 

status and effectiveness of clinical intervention in dental care setting.  

Psychometric testing of the measure demonstrated good construct 

validity, discriminant validity, as well as internal consistency. A-ECOHIS is 

therefore appropriate to use for assessing oral health-related quality of life in 

pre-school children with Libya.  
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 Recommendations  

¶ The Arabic version of the ECOHIS may be a useful tool for 

assessing oral health-related quality of life of pre-school 

children and for paediatric dentists. 

¶ The Arabic version of the ECOHIS should be used as a cost-

effective tool to assess oral health treatment needs in preschool 

children in epidemiological surveys 

¶ Future research is needed to explore paediatric dentists 

understanding of the impact of oral health on pre-school 

childrenôs life quality. 

¶ Efforts should be made to develop child-based OHRQoL 

measures to avoid limitations of parental perception 
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Appendices  

Appendix 1 

Annex 4 WHO oral health assessment form for children (by tooth surface), 2013. 
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Appendix 2 

Questionnaire of demographic characteristic and feeding and oral health behaviour.   

(ФЯАв) дтϸЮϜмЮϜ ϸϲϒ-(сТмϦв) дтϸЮϜмЮϜ ϸϲϒ- дтϸЮϜмЮϜ
ϝЛв- ϞцϜ ϣϮмϾ мϜ аъϜ ϬмϾ-сТмϦв дтϸЮϜмЮϜ ыЪ 

дтϸЮϜмЯЮ ϣтКϝвϦϮъϜ ϣЮϝϲЮϜ  ЬУАЮϜ аЂϜ 

 дтϸЮϜмЮϜ- ϸϜϸϮцϜï  ϝЛв ϸϜϸϮцϜм дтϸЮϜмЮϜï 
 ϞϼϝЦцϜï ϣтϝКϼЮϜ ϼϜϸ 

:Йв дЪЂт ЬУАЮϜ  ϼЪϺï пϪжϜ ЀжϮЮϜ 

 ϣЧІï  ЬϾжвï ытТ   ИмждЪЂЮϜ  сжАмЮϜ аЦϼ 

 сЂϝЂϒï  АЂмϦвï сЮϝК  аыЮ свтЯЛϦЮϜ омϦЂвЮϜ  ϼвцϜ сЮм дмУтЯϦ аЦϼ 

дв ЬЦϒ500- дв500  пЮϖ1500 ïдвϼϪЪϜ1500  рϼлІЮϜ Ь϶ϸЮϜ АЂмϦв   ацϜ ϣУтДм 

 сЂϝЂϒï  АЂмϦвïсЮϝК  ϞыЮ свтЯЛϦЮϜ омϦЂвЮϜ  ϸытвЮϜ ϣжЂ 

дв ЬЦϒ500- дв500  пЮϖ1500 ïдвϼϪЪϜ1500   АЂмϦвϞыЮ рϼлІЮϜ Ь϶ϸЮϜ   ϞъϜ ϣУтДм 

 ϦйϦм϶Ϝ дтϠ ЬУАЮϜ ϞтϦϼ  ̭ϝжϠцϜ ϸϸК 

 

 

 

 

 

¶ ϒϸϠ ϼвК рϜ сТ ϣжЂ :дϝжЂцϜ РтДжϦ ЬУАЮϜ  ϢϸϲϜм-2  ϣжЂ-3  ϣжЂ-4  ϣжЂ-5  ϣжЂï ϜϸϠϒ 

¶  амтЮϜ сТ дϝϦϼв : амтЮϜ сТ дϝжЂцϜ РтДжϦ ϤϜϼв ϸϸКï ϢϸϲϜм ϢϼвïϜϸϠϒ мϜ ϝжϝтϲϒ 

¶  аЛж    : йжϝжЂϒ РтДжϦ сТ ЬУАЮϜ ϸКϝЂϦ Ькï ъ 

¶  ϣтϚϝϠϼлЪ : ЬУАЮϜ дϝжЂϒ ϢϝІϼТ Имжï ϣтмϸт 

¶  аЛж    :ЬϠЦ дв дϝжЂцϜ ϞтϠА ϢϼϝтϾЮ ЬУАЮϝϠ ϤϠкϺ Ькï ъ 

¶ ϢϼϝтϾЮϜ ϞϠЂ ϝв . аЛж ϣϠϝϮъϜ ϤжϝЪ ϜϺϜ  рϼмϸ РІЪ :ï  аЮцϝϠ ЬУАЮϜ ϼЛІ ϝвϸжКï  ϜϸϠϒï  ϣϦϚϝУЮϜ ϣжЂЮϜï  ϣжЂЮϜ ЬϠЦ

ϣϦϚϝУЮϜ 

¶  аЛж : ЬУАЮϜ дϝжЂϒм аТ ϣϲЊ пЯК ϱϚϝЊж ШϔϝАКϖ аϦ Ькï ъ 

¶  ЀмЂϦ пЯК ЬУАЮϜ аϒ аТ рмϦϲт Ьк дЂ дв ϼϪЪϒ         : ϝлжϝжЂϒ оϸϲϖ ЙЯ϶ мϒ мІϲϠ ϤвϝЦ мϒï  ϢϸϲϜм дЂï  ъ

ϸϮмт 

¶  аЛж :дϝжЂцϜ ЀмЂϦ дв ЬУАЮϜ Ϣм϶Ϝ ϸϲϒ сжϝЛт Ькï ъ 

¶ ЮϜ ̭ϝв : ϞϼІЮϜ иϝтв Имж(ϣвІтІЮϜ) ϣтУжϲ ï  ϣтЯϲϦЮϜ ̭ϝвï ϼϚϠЮϜ ̭ϝв 

 

 

 ϣтЛтϠА ϣКϝЎϼï  ϣтКϝжЊ ϣКϝЎϼï ϝЛв дтжϪцϜ  ЬУАЮϜ ϣКϝЎϼ 

 ϝвϚϜϸï  ϝжϝтϲϒï ϜϸϠϜ  ϣКϝЎϼЮϜ ̭ϝжϪϜ аϝжт ЬУАЮϜ дϝЪ Ьк 

 ϣтЛтϠАЮϜ ϣКϝЎϼЮϜ ϣтϜϸϠ ϼвК 

  ϣКϝЎϼЮϜ ϣтϜϸϠ ϼвКϣтКϝжЊЮϜ  

  дв ЬУАЮϜ аϝАТ ϼвКϝтϚϝлж ϣКϝЎϼЮϜ 

ъ _ аЛж сТ ϵУжЮϜ ацϜ ϢϸϝК дв ϤжϝЪ Ьк 
йЯЪϒ ЬϠЦ д϶ϝЂЮϜ ЬУАЮϜ аϝЛА 

ъ _ аЛж 
 ϝлϚϝАКϖ ЬϠЦ ϣтЯϲϦ Ϣϸϝв мϜ ЬЂК сТ ЀвПϦ ϤжϝЪ Ьк аЛж ϣϠϝϮшϜ ϤжϝЪ ϜϺϖ

̬йЮ 
ъ _ аЛж 

(ϣϚϸлвЮϜ ϣЊϝЊвЮϜ) ϣтϝ̲лЯЮϜ ЬУАЮϜ Ϻ϶ϒ Ьк 
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Appendix 3  

 Arabic version of Early Childhood Oral Health Impact Scale (A-ECOHIS). 
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Appendix 4  

Permission to carry out and analyse the surveyôs data. 

 

 

 

 

 




