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Abstract
Background: Dental caries is ranked as one of the most common disease in the world. It causes a considerable functional and aes-
thetic problem and in particular affects productivity, educational achievement, and overall wellbeing of children. This study aimed to 
assess the Oral Health Related Quality of Life (OHRQoL) of 12 years old Eritrean children. 
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CPQ: Children Perception Questionnaire; DMFT: Decayed Missing Filled Teeth; SiC: Significant Caries Index; OHRQoL: Oral Health Related 
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Methods: A cross sectional study among 12 years old students was used. Two schools (one urban and one rural) were purposely 
selected. A standard checklist and the short form (CPQ11-14) child perception questionnaire were used to collect data. Two examiners 
were calibrated by a qualified dentist and inter-examiner variability tests were done (Cohen’s Kappa 0.82). 

Results: A total of 225 students were examined for dental caries and oral health related quality of life. The prevalence of dental caries 
among 12 years old school children was 78%, and DMFT and SiC score of 2.50 and 4.97 were obtained. Of the overall study partici-
pants 92.3% said that their quality of life had been affected due to dental caries. Oral symptoms were the most (89.3%) complaint 
that affected the quality of life of the participant. Analysis of variance indicated a positive relation between CPQ11-14 and DMFT score. 
Similarly, a strong correlation was found between the CPQ11-14 domains and the global rating of oral health (r = 0.481) and overall 
well-being (r = 0.274).  

Conclusion: Quality of life of the school children was negatively affected by dental caries. An integrated intervention by the school 
health and the public facilities is needed to improve dental health and reduce the impact on quality of life and educational achieve-
ments.

Background

The establishment of ‘quality of life’ as an outcome and predicator of effective treatment and treatment needs is becoming increasingly 
important in health care. Health is defined as complete physical, mental and social well-being and not merely the absence of disease or 
infirmity. In accordance with this definition, assessing an individual’s perception concerning how health affects life, functionally, emotion-
ally and psychosocially in a wider perspective is of paramount importance [1].
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Oral Health Related Quality of Life (OHRQoL) is defined as the impact of oral disorders on an individual’s life as measured from their 
own point of view, thus suggesting that people assess their OHRQoL by comparing their expectation and experiences [2]. It derives from 
the WHO definition of health and comes from a theoretical model of disease and their consequences, all of which integrate biophysical and 
psychosocial problems by linking biological variables with self-perceived health and quality of life outcomes [3]. OHRQoL instruments 
were developed to measure the subjective impact of oral health on daily performances and quality of life. They also facilitate the collection 
of important information regarding the functional, social and emotional dimensions of dental disease. Measures of OHRQoL assesses the 
treatment needs of populations, help make clinical decisions, and evaluation of interventions, services and programs [4].

Dental caries are among the most predominant and under diagnosed disease affecting the majority of the world’s population. Accord-
ing to the WHO dental decay affects 60 - 90% of all children and 100% of adults [5] and plays a major contribution towards the ranking of 
oral diseases as the fourth most costly diseases to treat [6]. Among the many problems compromising the oral health of children, dental 
caries is the commonest condition that frequently evokes aesthetic and functional complaints in children, affecting their quality of life. 
Dental caries can cause pain, infection, early tooth loss and chewing disturbances that can restrict the consumption of adequate food. This 
in turn can affect the children’s growth, learning, communication, recreation and their overall contribution to society in the future [7]. 
Additionally, carious lesions are the main culprits that cause decrease in appetite, weight loss, sleep disturbances, behavioral changes and 
poor school performance which eventually leads to a poorer quality of life. This problem is exacerbated by the occurrence of other oral 
conditions that are common in childhood such as dental trauma, malocclusion and so on [8].

Various tools have been developed through the years to assess OHRQoL in children. One of the tools is the Children perception ques-
tionnaire 11 - 14, which is essentially a tool to assess the oral health related quality of life of children aged 11 - 14 during the three months 
prior to questionnaire administration. It was developed by Jokovic., et al. [9] and contained 37 questions organized into four health do-
mains: oral symptoms (n = 6), functional limitations (n = 9), emotional well-being (n = 9) and social well-being (n = 13). It also includes 
questions regarding the global rating of the child’s oral health and overall well-being. However, even though it is effective, its use in clinical 
settings and large-scale population surveys may be limited by its length and the burden placed on the respondents. To reduce the time and 
financial costs of data collection and risks of total and item non-responses shorter forms have been developed [3]. One of those tools is 
the CPQ11-14 short form which included 14 items (4 questions in each domain) and global rating of oral health and overall well-being. It has 
been proved to be an effective tool in various studies done in Saudi Arabia [10], Denmark [11], Sweden [1] and Brunei [12]. In the present 
study the CPQ11-14 short form was used to assess the quality of life among 12 year old Eritrean children.

A quantitative, cross sectional study was conducted among 12 years old students in central region of Eritrea from January to March 
2017.

Methods

Sample size estimation

As there are no previous dental caries researches done among middle school students in Eritrea, the prevalence of dental caries was 
estimated to be 50% to give the maximum precision. A final sample size of 225 was obtained by taking the confidence interval of 95%, 5% 
margin of error and 5% anticipated non-response rate.

Sampling design 

Purposive sampling design was used in this study. One school from an urban and one school from rural settings were selected based on 
the implicit understanding that they reflect the situation of the communities they serve. First, the sixteen subzones in the central region 
were grouped to two practical strata (rural and urban). Two subzones representing urban (Asmara) and rural (Serejeka subzone) were 
selected using convenience sampling. One school from each subzone was selected from the total list of all middle schools found in the 
selected subzones using simple random sampling. The total sample size was allocated to each school based on probability proportional to 
the number of 12 year old students present in each school. 
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Finally, simple random sampling was employed to select students to participate in the study using a list of names of all 12 years old 
students of the selected schools as a sampling frame.

Data collection was done by two research team members who were trained to identify dental caries. The training was done by a cer-
tified dentist and included both theoretical and practical sessions which includes a detailed description of dental caries and numerous 
illustrations of different carious teeth. At the end of training session 20 students were examined by the data collectors independently for 
dental caries under the supervision of a qualified dentist. Kappa coefficient was 0.82 which indicated “almost perfect agreement”.

The study was done using standard checklist to record the status of each tooth. Examinations were Students were examined under 
artificial light using dental mirror which was sterilized at the end of data collection period in Biet Mekae community hospital. Data collec-
tion was done using disposable gloves and masks. The severity of dental caries was recorded using DMFT and SiC scores.

Data collection procedure

The short form CPQ11-14 was used to assess the OHRQoL of the selected students. It is a 16 item measure of OHRQoL containing 4 
domains: oral symptoms, functional limitations, emotional well-being and social well-being [5]. A 5 point likert scale with the following 
options was used to record the student’s response:

•	 ‘Never’ = 0,
•	 ‘Once/twice’ = 1,
•	 ‘Sometimes’ = 2,
•	 ‘Often’ = 3, and
•	 ‘Every day/almost every day’= 4.

Results

The short form CPQ11-14 scores for each domain were computed by adding all of the item scores under that domain. The total score can 
vary from 0 - 64, indicating poorer quality of life with the higher score of CPQ11-14. 

There were slightly more females (53.8%) than males in the study. The majority of the respondents (94.2%) were Christian and the 
Tigrigna ethnic group comprised 96.6% of the study population while Tigre and Saho accounted for 2.7% and 0.4% respectively. Ap-
proximately two thirds of the participants (67.1%) were from rural setting and the rest were from the urban setting (32.9%) (Table 1).

The global rating of child’s oral health and the extent to which the patient’s dental caries status affected the child’s overall well-being 
were obtained using the two global rating questions. The questions were “Would you say that the health of your teeth, lips and mouth 
is…….” and “how much does the condition of your teeth, lips and jaws and mouth affects your life overall?” A five point rating scale was 
used to record responses ranging from “Excellent” = 0, “Very good” = 1, “Good” = 2, “Acceptable” = 3, “Poor” = 4 for the former question 
and from “Not at all” = 0, “Very little” = 1, “Somewhat” = 2, “A lot” = 3 to “Very much” = 4 for the later one.

After the data collection, data entry and analysis was done using Statistical Package for Social Sciences (SPSS ver. 20 for windows). 
Data analysis was performed by applying descriptive statistics. Spearman’s correlation coefficient was used to compare the global ratings 
“oral health” and “overall-wellbeing” with sums of total score and sub-scores in the domains “oral symptoms”, “functional limitations”, 
“emotional well-being” and “social well-being”. ANOVA test was used to assess the impact of caries prevalence on quality of life of children 
using the CPQ11-14. P < 0.05 was considered to be statistically significant.

Participants’ characteristics Response (n = 225) n (%)
Sex

Male 104 (46.2)
Female 121 (53.8)

Religion
Christian 212 (94.2)
Muslim 13 (5.8)

Ethnicity
Tigrigna 218 (96.6)

Tigre 6 (2.7)
Saho 1 (0.4)

Residence
Urban 74 (32.9)
Rural 151 (67.1)

Table 1: Demographic characteristics of the study participant  
(n = 225).
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The mean DMFT score of the study participant was 2.50 (+2.21). Females had slightly higher mean DMFT score than males (2.56 ver-
sus 2.43). However, females had lower SiC score than males (4.91 versus 5.07) and both relationships were not statistically significant. A 
statistically significant higher DMFT and SiC score was recorded in urban setting (Table 2).

Prevalence of dental caries

OHRQoL of the participants

Ninety two percent of the respondents reported at least one negative impact on their quality of life by responding with “often”, “some-
times” and/or “every day or almost every day” in the questionnaire. Among oral symptoms 89.3% responded at least one question with 
“often”, “sometimes” and/or “every day or almost every day”, while 40.9% did so in the functional limitations domain, 20.9% in emotional 
well-being domain, and 40.9% in the social well-being domain (Table 3).

Score Gender Residence Mean score
Male Female Urban Rural

DMFT (  ± SD) 2.43 (2.14) 2.56 (2.27) 2.82 (2.4) 2.34(2.1) 2.50 (2.21)
0.738 0.05

SiC(  ± SD) 5.07 (1.76) 4.91 (2) 5.73 (2.097) 4.66 (1.74) 4.97 (1.9)
0.948 0.012

Table 2: DMFT and Significant caries Index in relation to age and residence.

Domains Affected Unaffected Range of 
score Mean (SD)

Oral symptom 89.3% 10.7% 0 - 13 3.39 (±2.53)
Functional Limitation 40.9% 59.1% 0 - 11 1.43 (±2.28)
Emotional Wellbeing 20.9% 79.1% 0 - 13 1.36 (±2.36)
Social well being 40.9% 59.1% 0 - 10 0.56 (±1.37)
Total CPQ11-14 92.4% 7.6% 0 - 33 6.74 (±6.47)

Table 3: Oral Health Related Quality of life of participant.

The mean CPQ11-14 was 6.45 (±6.15). Mean scores for the subscales were 3.39 (±2.53) for oral symptoms, 1.43(±2.28) for functional 
limitations, 1.36 (±2.36) for social well-being and 0.56 (±1.37) for emotional well-being (Table 3). 

Table 4 present change in CPQ11-14 domains (Oral symptoms, functional limitation, social well-being and emotional well-being) and the 
number of DMFT’s, (decayed missing filled teeth). The overall mean DMFT score and CPQ11-14 among the respondents was 4.51. The as-
sociation was found statistically significant (P = 0.001). The association on frequency of DMFT and child perceptions was decreasing from 
functional limitation, oral symptoms, social well-being and emotional well-being. A significant association (P < 0.05) was obtained in all 
the parameters with frequency of DMFT except with emotional well-being (P = 0.235) (Table 4).

Domain Oral  
Symptoms

Functional 
Limitation

Social  
Well-being

Emotional 
Well-being

Total score of 
CPQ 11-14

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD
0 DMFT* 3.16 ± 2.32 1.24 ± 1.97 1.04 ± 2.22 .47 ± 1.57 5.92 ± 5.43

1 - 2 DMFT* 3.51 ± 2.70 1.44 ± 2.55 1.62 ± 2.43 .55 ± 1.26 7.12 ± 6.76
3 - 4 DMFT* 3.08 ± 2.31 1.55 ± 2.40 1.21 ± 2.34 .53 ± 1.20 6.37 ± 6.85
>= 5 DMFT* 3.97 ± 2.74 1.46 ± 1.94 1.49 ± 2.47 .73 ± 1.63 7.65 ± 6.58

F-value 3.053 3.234 2.386 1.374 4.21
P-value 0.011 0.008 0.039 0.235 0.001

Table 4: Association between DMFT and CPQ 11-14 domains.

*One-way ANOVA, df = 219
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The relationship between the CPQ11-14 domains and the global rating of oral health and overall wellbeing indicated significant correla-
tion (p > 0.0001). The correlation was stronger in oral health rating (r = 0.481) than overall well-being (r = 0.274). There was also strong 
positive correlation between all CPQ11-14 domains and global rating of oral health and overall wellbeing. However, the correlation between 
functional limitation and overall well-being was not significant (p = 0.086) (Table 5).

Overall well-being Global Rating oral health
R p-value R p-value

Total scale 0.274 0.000 0.481 0.000
Subscales
Oral Symptoms 0.221 0.001 0.385 0.000

Functional Limitations 0.115 0.086 0.397 0.000

Social Well-being 0.254 0.000 0.366 0.000
Emotional Well-being 0.253 0.000 0.306 0.000

Table 5: Correlations between overall CPQ and domain scores, global ratings of oral 
health and overall well-being.

Internal consistency was quantified using Cronbach’s alpha for the CPQ11-14 questionnaire as well as for each subscale. The reliability 
for the overall CPQ11-14 in the sample was 0.795 and Chronbach’s alpha based on standardized items was 0.857. The alpha coefficient for 
the CPQ domains oral symptoms, and functional limitation was 0.787 and 0.785 respectively. Their values became 0.739 and 0.745 re-
spectively if item is deleted. Alpha coefficient for social and emotional well-beings were 0.777 and 0.624 respectively. Cronabach’s alpha 
for the two items after the deletion of an item become 0.746 and 0.799.

Discussion
In this study, dental caries was found to be a common public health problem among 12 years old students as high prevalence (78%) 

was recorded with similar burden in male and female respondents. The result of this finding was similar to a study done in India which 
reported 77% caries prevalence [13]. However, our finding was higher than studies carried out in Nigeria (13.9%) [14], Kashmir India 
(25%) [15], Sudan (30.5%) [16] and Tamil Nadu India (40%) [17].

A total of 92.4% of the study participants reported that their quality of life has been affected as they had at least one non-zero score 
in the questionnaire. This result was higher than that of a study done in Kuwait (78.4%) and Brazil 45.6% [18,19]. Oral symptoms were 
the most commonly reported domain as 89.3% of the study participants reported to have been affected by it. Less than half (40.9%) of 
the study participants mentioned that both functional limitation and social well-being were affected. Emotional well-being was the least 
affected domain as only 20.9% of the respondents said they have been affected.

In this study female students had better quality of life in all the CPQ11-14 domains but functional limitation. This result is different from 
the Kuwait study in which males had higher quality of life in only emotional well-being domain [18].

The CPQ11-14 domains score showed non-linear increments with the increment in the DMFT score of the subjects. Participant with 
DMFT score of 5 and above scored the highest in all CPQ11-14 domains except in functional limitation and emotional well-being. One way 
ANOVA showed significant differences across groups categorized based on the levels of DMFT scores. The result of this study is concur-
rent with the study done in Tamil Nadu, India in which deteriorating quality of life of the respondents was recorded with the increment 
in the DMFT score [17].
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The relationship between the CPQ11-14 domains and global rating of oral health and overall well-being indicated a strong correlation 
with the exception of the relationship between the functional limitation and overall well-being. This is comparable to studies from Nigeria 
that assess association between malocclusion and quality of life [20] and a study done in Sweden which assessed the association between 
QoL and dental caries [1].

Logistical difficulties meant that the study design was based on purposive sampling which may limit the generalization of data col-
lected to the whole country. However, this study will help to shed some light to the oral health related quality of life (OHRQoL) of 12 years 
old Eritrean children. 

Dental caries is one of the most prominent dental disease that affects children. In this study the mean DMFT and significant caries in-
dex (SiC) was found to be 2.50 and 4.97 respectively. Caries were present in 78% of the study participants and this can be considered very 
high when compared to other developing countries. The majority of the study participants (92%) have had their quality of life affected 
due to dental caries with oral symptoms being mentioned by 89% of them. A strong correlation was observed between the global rating 
of oral health and overall well-being and the CPQ11-14 domains. 

Conclusion
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