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ABSTRACT 
 

Aim: To assess knowledge, attitude and practice of dental erosion related to dietary acidic intake among medical 
undergraduates.  
Methods: It was a cross sectional study conducted at Bahria University Medical and Dental College, Karachi from March-2019 
to November 2019. The validated questionnaire was used to assess the study objectives. There were five sections in the study 
tool including demographic data, knowledge, self-reported signs and symptoms, attitude and practices of acidic dietary intake. 
The data was entered on SPSS version 23.0 for analysis. P-value <0.05 was considered as statistically significant. 
Results: From total of 500 subjects; 498 questionnaires were completed in all aspects; hence the response rate was 99.6%. 
Respondents comprised of both males and females having age range from 17 to 25 years with a mean age of 20.82+SD 1.76. 
Majority of participants (74.4%) had high level of knowledge regarding dental erosion. Statistically significant association was 
found (p-value=0.02) when compared to level of knowledge with attitude. While assessing the association between practice 
and self-reported sign/symptoms; significant association was found in regards to frequency and timing of acidic dietary intake at 
a p-value of 0.000. 
Conclusion: Majority of participants had high level of knowledge regarding erosion as related to acidic dietary intake and was 
positively reflected in their attitude. Overall, natural fruit juices were the highest consumed drinks followed by carbonated 
drinks.  
Keywords: Dental erosion, Dietary behavior, Medical Undergraduates, Carbonated drinks, Dietary habits. 

 

INTRODUCTION 
 

Dental erosion is multi factorial in nature ranging from systemic 
endogenous causes to exogenous culprits, usually involving 
dietary elements1,2. Carbonated and acidic fruit drinks are a 
recognized factor in dental erosion2. Erosive traits of any food or 
beverage are a measure of its capacity to demineralize tooth 
substance. Erosion related tooth wear of enamel takes place if the 
pH falls below 5.51,4. However, time, duration and frequency of 
consuming beverages are factors which lead to the establishment 
of an erosive lesion3. Carbonated drinks consumption has 
increased dramatically in the last few decades and is significantly 
associated with particular tooth wear. Among young adolescents 
and children; the most probable etiology of tooth wear is 
consumption of carbonated drinks5. A study conducted in Poland in 
2017, highlighted acidic diet as one of the significant factors 
causing erosion6.  It is evident from various studies; that soft drinks 
have also been specifically linked to erosion2,7-9. 

Dental erosion is increasingly seen in adolescents and 
young adults in many countries. Various studies have validated 
this fact6,7,10. A recent study conducted in 2017 in North Eastern 
Brazilian city encompassed subjects from 12 – 30 years; and 
reported 28.7% of the females having erosion which were 
predominantly found in 15 to 19 years of age group10. A similar 
cross sectional study conducted in Poland revealed positive signs 
of erosion in 42.3% of young adults6. In a Swedish population of 20 
years old, 75% had erosion with soft drinks and extensive erosion 
in 18% of the sample7. Hence; globally the incidence of erosive 
tooth wear is increasing in younger age groups. 
There are various studies conducted in Pakistan regarding the 
association of specifically carbonated drinks and dental erosion 
among school children; as well as other risk factors has also been 
evaluated among general population but not the acidic dietary 
intake as a whole3,11,12. 

Therefore; the primary aim of the study was to assess the 
knowledge, attitude and practice of dental erosion in relation to 
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dietary acidic intake with emphasis on acidic beverages as a whole 
among medical undergraduates. The secondary objective was to 
find an association of knowledge with preferred choices of acidic 
dietary intake (attitude); and self-reported sign and symptoms of 
dental erosion with practice of dietary habits.  
 

METHODS 
 

In this cross-sectional study, the target population comprised of 
medical undergraduates of all years of study in age range of 17 to 
25 years. Dental students and students of medicine who didn’t give 
consent were excluded from the study. The calculated sample size 
was 384 by using 50% anticipated frequency on a standard sample 
size formula. By considering 20% wastage and bring more 
significant results; the sample size was augmented as 500. Each 
year of medical study comprise of 150 students out of which 100 
students were invited to participate through probability sampling 
technique (randomization). To achieve this, computer generated 
numbers were used.  Verbal consent was obtained from each 
participant after briefing them about the rationale of the study. In 
addition, the participants were assured of confidentiality and 
anonymity of the data. In case the selected student didn’t consent, 
the next number in the list was chosen. Questionnaire biases were 
controlled through randomization, augmenting the sample size, 
proper briefing and ambient environment of lecture halls. 

A validated close ended questionnaire was used to assess 
the study objectives.1 There were five sections in study tool; first 
section focused on demographic data while second section 
outlined the nine questions regarding the level of knowledge. The 
responses of this section was recorded on five points Likert scale 
from strongly agree to strongly disagree as 1 to 5. The cumulative 
score was 45. Levels of knowledge were categorized into poor, 
intermediate and good/ high levels by employing a pre-used 
scheme13 (Table 1).  The third section assessed the self-reported 
signs and symptoms of dental erosion. There were five options 
given for self-reported symptoms such as teeth turning yellow, 
teeth having smoother and shiner surface, teeth having thinner 
edge and feeling of sour/painful when having hot/cold drinks or 
sour/sweet food. Subjects having one to all symptoms were 
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computed as yes and none was considered as symptomless. The 
fourth section focused on the attitude towards consuming acidic 
beverages such as the recommendations of dietary acidic intake 
for prolong consumption and the preferred choices in regard to 
natural fruit juices, carbonated drinks, energy drinks and lemon 
tea. The last section dealt with practices of consuming beverages 
exploring time of ingestion, frequency, duration of consumption 
and time of brushing as related to acidic dietary intake.  

The data was entered on SPSS version 23.0 for statistical 
analysis. Descriptive analysis was tabulated as frequencies, mean 
and standard deviation. The Chi- square test or fischer exact test 
was used to spot any statistical association regarding knowledge 
of dental erosion with attitude; and practices of acidic dietary intake 
with self-reported signs and symptoms. P-value <0.05 was 
considered as statistically significant. 
 

RESULTS 
 

From the total 500 subjects; 498 questionnaires were completed in 
all aspects; hence the response rate was 99.6%. The mean age of 
respondents was 20.82±SD 1.76 comprised of both males and 
females having age range from 17 to 25 years (Table 2). Total 
371(74.4%) participants had high level of knowledge regarding 
dental erosion (Graph 1). 
 
Graph 1: Level of knowledge regarding dental erosion (n=498) 

 
Nine questions were asked to assess the levels of knowledge of 
dental erosion; Total 297(59.5%) participants strongly agreed with 
that prolonged consumption of carbonated drinks for a long time is 
bad for health (Question 1); followed by 174(34.9%) of participants 
agreed that prolonged consumption of acidic fruit based drink / 
lemon tea can cause erosion of teeth (Question 2). Nearly equal 
numbers of participants that were 168(33.7%) agreed and 
174(34.9%) responded neutrally to question 4 regarding the 
erosive effects of prolonged consumption of acidic fruit based drink 
/ lemon tea (Table-3).  

The feedback of attitude section of the questionnaire 
revealed that greater number that was 446(89.6%) of participants 
refused to recommend carbonated beverages to others. A total of 
177(35.5%) candidates preferred natural fruit juices solely as their 
choice of drink followed by 129(25.9%) that chose natural fruit 
juices with energy or Lemon tea (Table 4). Nearly half of the 
participants that are 45.1% (225) had started taking carbonated 
beverages at the age of 5-10 years. Significant association was 
found between preferred choices of acid intake and levels of 
knowledge, with a statistically significant P value of 0.02 (Table-4).  

Regarding practices, four categories were made including 
natural fruit juices, carbonated with natural fruit juices, carbonated 
with energy drinks and combination of sugary and non-sugary 

carbonated drinks. The most recurring response was occasional 
consumption for all categories mentioned (Table 5). The reported 
time of ingestion for natural fruit juices by 111(30.5%) participants 
was with meals whereas carbonated drinks was taken occasionally 
by 246(49.3%) subjects-Table 5. Majority of the participants; 
24(48.1%) did not brush their teeth after taking any beverage. 
Regarding the duration of per beverage consumption, total 
316(63.3%) took around or greater than 15 minutes to finish up a 
single feed /drink.  

While assessing the association between practice and self-
reported sign and symptoms; there was significant association 
found between frequency of dietary intake of natural fruit juices & 
self-reported symptoms at p-value of 0.000 (Table 5). There was 
significant association found between the time of consuming 
beverages with self-reported symptoms at p-value <0.05 for all 
intake categories except for sugary carbonated and non-sugary 
carbonated drinks (Table-5). A p-value of 0.06 was found when 
associated with duration of ingestion which is close to statistical 
significance. However, it was clearly not found to be associated 
with timing of brushing after intake with and 0.22 respectively. 

The most frequent reported sign and symptom was feeling 
sour or painful teeth upon consumption of any sharp tasted 
foodstuff and hot/cold beverages with a frequency of 152(30.5%)-
graph-2. 
 
Table-1: Categorization of levels of knowledge regarding dental erosion. 

Applied Formula1 Status regarding Dental Erosion 

Total knowledge level = 
Total patient’s knowledge 
score/  
Total maximum knowledge 
score x 100%  

Poor level of knowledge 71-100%.  

Intermediate level of 
knowledge 

 51-70%  

Good/ High level of 
knowledge  

0-50% 

 
Table 2: Demographics 

Mean Age 20.82 

SD 1.76 

Age Range(year) 17-25 

Gender Male (%) 72 

Female (%) 28 

Total 498 

 
Graph 2: Self reported signs and symptoms 
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Table-3: Knowledge of Dental Erosion in relation to Dietary Acidic Intake (n=498) 
Qs Dental erosion Knowledge parameters Strongly Agree Agree Neutral Disagree Strongly 

Disagree 

N (%) N (%) N (%) N (%) N (%) 

1 Prolong consumption of carbonated drinks for a long 
time is bad for health. 

297(59.5) 177(35.7) 10(2) 6(1) 9(1.8) 

2 Carbonated drinks have harmful effects on teeth. 249(50.1) 208(41.7) 30(6) 4(0.8) 7(1.4) 

3 Prolong consumption of carbonated drinks leads to 
erosion of teeth. 

204(41) 210(42.1) 64(12.8) 11(2.2) 9(1.8) 

4 Prolong consumption of acidic fruit based drink / lemon 
tea can cause erosion of teeth. 

76(15.3) 174(34.9) 168(33.7) 70(14) 10(2) 

5 Acidic foodstuffs like vinegar/ yogurt/ pickles can cause 
erosion of teeth. 

63(12.6) 145(29.1) 183(36.7) 88(17.6) 19(3.8) 

6 Acid erosion can cause teeth to turn yellow 84(16.8) 207(41.5) 138(27.7) 56(11.2) 13(2.6) 

7 Acid erosion can cause teeth to have smoother and 
shinier surface 

42(8.4) 84(16.8) 142(28.5) 169(33.9) 61(12.2) 

8 Acid erosion can cause teeth to have a thinner edge 93(18.6) 247(49.5) 115(23) 31(6.2) 12(2.4) 

9 Acid erosion can cause teeth feeling  sour or painful 
when having hot or cold beverages and sour or sweet 
foodstuffs 

122(24.5) 272(54.5) 89(17.8) 7(1.4) 8(1.6) 

 
Table-4: Association of Level of Knowledge of Dental Erosion and Preferred Choices of acidic dietary intake  (Attitude) 

Preferred choices of acidic dietary intake  Levels of Knowledge  P-Value 
 Good 

371(74.4%) 
Intermediate 
117 (23.4%) 

Low 
10 (2%) 

Total 
N=498 (%) 

Natural Fruit Juices 140(37.7) 32(27.3) 5(0.5) 177(35.5)  
 
 
 
     0.02 

Carbonated drinks  35(9.4) 10(8.5) 3(0.3) 48(9.6) 

Energy drinks 3(0.8) 2(1.7) 0(0) 5(1.0) 

Lemon Tea  7(1.9) 1(0.8) 0(0) 8(1.6) 

Natural Fruit Juices & Carbonated drinks  64(17.2) 16(13.6) 1(0.1) 81(16.2) 

Natural Fruit Juices & Carbonated drinks  with energy drinks 
& Lemon Tea 

31(8.3) 18(15.3) 2(0.2) 50(10.2) 

Natural Fruit Juices with energy drinks & Lemon Tea 91(24.4) 38(32.4) 0(0) 129(25.9) 

 
Table-5: Association of Self-reported Symptoms and Practices (n=498) 

Frequency of Dietary Acidic Intake 

Dietary habits 
Self-reported Symptoms 

n P-Value* 
Yes No 

Natural Fruit Juices  Occasionally 202 86 288 

0.004 300ml/1 can/day 116 70 186 

>900ml/>3 cans/day 8 4 24 

Carbonated drinks + Natural fruit 
juices  

Occasionally 254 107 361 

0.000 300ml/1 can/day 72 52 124 

>900ml/>3 cans/day 12 1 13 

Carbonated drinks + Energy Drinks 
 

Occasionally 272 140 412 

0.000 300ml/1 can/day 50 19 69 

>900ml/>3 cans/day 16 1 17 

Sugary carbonated + Non Sugary 
carbonated 

Occasionally 266 132 398 

0.002 300ml/1 can/day 59 24 83 

>900ml/>3 cans/day 13 4 17 

Time of Dietary Acidic Intake 

Natural Fruit Juices Before breakfast 79 62 141 

0.000* 

At night before going to bed 36 11 47 

With meals 111 41 152 

Occasionally 103 43 146 

Before breakfast, at night, before going to bed & meals 8 4 12 

Carbonated drinks + Natural fruit 
juices 

Before breakfast 83 44 127 

0.007 

At night before going to bed 15 5 20 

With meals 101 37 138 

Occasionally 131 72 203 

Before breakfast, at night, before going to bed & meals 7 3 10 

Carbonated drinks + Energy Drinks Before breakfast 42 15 57 

0.008 

At night before going to bed 8 8 16 

With meals 32 13 45 

Occasionally 256 124 380 

Before breakfast, at night, before going to bed & meals 0 0 0 

Sugary carbonated + Non Sugary 
carbonated 

Before breakfast 19 5 24 

0.301 

At night before going to bed 27 15 42 

With meals 123 55 178 

Occasionally 165 81 246 

Before breakfast, at night, before going to bed & meals 4 4 8 

*Chi square is significant at < 0.05 

 

DISCUSSION 
 

Specifically erosive tooth wear has been scarcely researched 
especially in light of comprehensive acidic dietary intake in context 
to Pakistan. Therefore, the designed questionnaire of this study 
studied not only carbonated drinks but also other forms of acidic 
diet. Self-reported signs and symptoms were also explored related 
to dietary practices. Pakistani data mostly revolves around tooth 
wear in general with its relation to possible risk factors3,11-14. Fewer 
studies reported erosion in particular and showed high intake of 
carbonated drinks with signs of erosion in primary as well as 

permanent teeth15,16. Another study by Zaidi et al17 related fizzy 
drinks with intense tooth hypersensitivity which may be a precursor 
to erosive tooth wear.  

Our study have reported good knowledge with majority 
372(74.5 %) of participants. This is in contrast to many other 
similar studies18,19. A study of Turkey deduced low level of 
knowledge in non-dental students (47%) as compared to dental 
students (87%) which increased with level of academic year20. 
Another study reported that only 39% of the university students 
had an inclination regarding the ill effects of carbonated drinks in 
contrast to our study which showed more than 50% strongly 
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agreeing to its ill effects19. Whereas, a Brazilian study conducted in 
a Dental school, showed approximately 79% students and dental 
faculty having heard about dental erosion and 89% preferred 
cutting down on carbonated drinks to prevent it20. The difference in 
target population cannot be disregarded though. In our study, 
health sciences students were targeted. The influence of their 
mingling with the dental students which reside in the same campus 
and access to dental outpatient department cannot be 
underestimated. The awareness regarding healthy eating in this 
metropolitan city of Pakistan may have led to these results. 
On further consideration of questions regarding the ill effects of 
acidic beverages like natural fruits juices or lemon tea, it is 
pertinent to mention that only 34% people had knowledge 
regarding its association with erosion. This relates to their attitude 
as majority of participants preferred natural fruit juices alone or 
with lemon tea over carbonated drinks. This was validated by 
statistical significant p-value= 0.02; when comparing knowledge 
with its preference.  

Furthermore, these findings were reflected in their behavior 
as consumption of practices showed majority students consumed 
300ml/day of natural fruit juices as compared to only 83 who had 
carbonated drinks alone. A similar study conducted at Princess 
Nourah University, Saudia Arabia revealed that one third of the 
students didn’t take carbonated drinks at all with majority 
consuming citrus or fruits juices at least once a day21. The reason 
may be the increased level of awareness regarding the nutritional 
value of natural fruits juices in the recent years. Carbonated drinks 
due to its high sugar content has also been related to obesity 
rendering more healthy natural drinks to be preferred over it. A 
current systematic analysis of sugary beverages revealed that after 
the change of millennium there is a sharp decline in its 
consumption especially in adolescents22. An American study also 
cited that majority of the college students (61%) limited the 
consumption of sugar sweetened beverages to help maintain a 
healthy weight23.  

Our study also showed 30.5% of students feeling sensitivity 
followed closely by teeth turning yellow or smoother which is 
clinically significant. This was validated by a positive statistically 
significant association between self-reported signs/symptoms and 
consumption. Hence, it may be linked to the acidic content in both 
natural fruit juices and carbonated beverages which were the two 
most consumed drinks. Fruit flavorings in drinks also lead to 
increase in erosive potential of the beverages comparable to 
carbonated drinks4. This result is similar to many other 
studies5,6,10,24,25., Since, dentine hypersensitivity has been found to 
be highly related with erosion, so this symptom may be likely 
assumed as a precursor to erosion. Yet it cannot be confirmed 
without clinical examination18.  

Regarding the timing of acidic diet ingestion, our study 
reported most recurring response of random intake for carbonated 
drinks in contrast to natural fruits juices at mealtimes. However, 
timing of carbonated drinks was not found to be statistically 
associated with self-reported signs and symptoms. O Toole in a 
separate study specifically explored the timing of dietary acid 
intake with erosive tooth wear and reported significant odds ratio 
when consumed between meals26. It has also been suggested that 
the buffering effect of meals high in calcium or phosphate may limit 
the effects of the acidic beverages4. However, clarity was not found 
regarding its timing after consumption of acidic drinks or their 
replacement to acidic diet.  

Further exploration of their practices revealed that majority 
(63.3%) took around 15 minutes or more to finish the beverage. 
Studies have shown that duration of low pH in the oral cavity is 
positively related to erosion and symptom of sensitivity27. O Toole 
et al observed that participants who took more than 10 minutes 
had 2.9 times more risk of having erosion4. This is attributed to its 
greater tritrable acidity which is approximately 3.5 times greater 
than cola drinks. Moreover, long sipping leads to sustained drop in 
pH though it was not explored in this study. Similarly, around half 
of the participants did not brush their teeth after consuming the 

acidic drink which may have decreased the frequency of sensitivity 
in the sample. However, the role of brushing immediately after 
consumption is not clear with studies showing mixed results27. So, 
it can be safely said that the acidic potential of natural fruits juices 
is under estimated by our students with greater number of 
participants just being neutral to its association to erosion in 
contrast to carbonated drinks. The predisposition towards having a 
healthy lifestyle may be an influencing factor in the attitude of our 
students.  

Since the study was single center so was only confined to a 
limited sample size and the results cannot be summed up for the 
entire population. It is pertinent to mention here that our students 
are admitted from all over Pakistan with great diversity among 
ethnicities. It was cross sectional study giving information only at 
the time of data collection. A better study design with greater 
representation of the population can be adopted for further 
researches. Therefore, interpretation of these results warrants 
cautious approach.  
 

CONCLUSION 
 

Within the limitations of our study, it can be concluded that majority 
had high level of knowledge regarding erosion and ill effects of 
carbonated drinks though with more respondents being neutral to 
relation of erosion to natural fruit juices. This was positively 
reflected in their attitude as well. Overall, natural fruit juices were 
the highest consumed drinks followed by carbonated drinks.  
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