
conditions for the development of bacterial, cariogenic 
species, aspects highlighted in other specialized stud-
ies (1-5). Numerous studies have also shown that cer-
tain species of bacteria, especially in the mutant group  
(S. mutans and S. sobrinus), and not only, are endowed 
with specialized metabolic mechanisms to make better 
use of free sugars compared to other substrates. fer-
mentable foods such as starch (6-8). The analysis of the 
direct relationship between the amount of sugar and 
the incidence of carious lesions is further performed 
in numerous studies (9,10,11). In a 2003 report, the 
World Health Organization (WHO) amended the 
recommendation of reducing free sugar consumption 
from 10% to 5% on the daily energy intake in order 
to reduce obesity, type 2 diabetes and tooth decay  
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Abstract. Introduction: Oral health considered to be an important component of general health that directly 
influences the quality of life. The purpose of this study was to assess the level of knowledge and attitudes 
regarding the interrelationship between diet and oral health, the testable hypothesis being that there are dif-
ferences between the level of knowledge of food hygiene in the study group. Material and method: The study 
included 718 Romanian subjects, aged between 12-18 years old, randomly selected. The data was selected by 
the questionnaire method and collected using a link and were introduced into a database using SPSS 26.00 
for Windows. There were 16 questions applied regarding the knowledge and attitudes on diet. Results: About 
20% of the subjects do not know that there is a link between food and oral diseases, p≤0.05 and about a third 
do not know the connection between the consumption and frequency of consumption of carbonated drinks 
and the pathology of the oral cavity. Smoking is considered a harmful activity for the oral cavity by 79.1% 
(568) of the subjects, alcohol by 52.1% (374) and drugs by 49.7% (357) with p≤0.05. Conclusion: There are 
differences between the level of knowledge about diet in the studied group, according to gender and level of 
education. Subjects require a sustained and targeted education on important aspects that influence the quality 
of oral health.

Keywords: nutrition, diet, oral health, drugs, tobacco

Introduction

Health is an essential dimension of the quality of 
life, it includes the general body health as well as the 
health care services provided, the two combined would 
allow individuals to fulfill their roles in society. Oral 
health is an important component of general health, 
directly influencing the quality of life of the individual. 
Knowing and identifying the effects of non-cariogenic, 
cariogenic and karyostatic foods on the oral cavity will 
allow the development of targeted approaches to change 
deficient eating habits. Kassebaum et al., 2015 showed 
in a study on the incidence of dental caries that about 
35% of the world’s population has untreated carious 
lesions (1). This fact underlines that there are favorable 



Progress in Nutrition 2022; Vol. 24, N. 2: e20220792

(12.13). The multifactorial etiology of carious lesions 
is surpassed in the current conception by the marked 
responsibility of sugar consumption. Thus, in this con-
text, it is important to direct preventive efforts towards 
dietary modification, especially on individuals at high 
caries risk (14). The use of phenolic compounds or 
other sweeteners may be an option to reduce the in-
cidence of tooth decay (15). The appearance of cari-
ous lesions is closely related to the rate of salivary flow. 
Thus, a low rate of salivary flow is generally associated 
with the presence of cervical lesions, periodontal pa-
thology, dental mobility but also with the “dry mouth” 
syndrome (16). The rate of salivary flow is also influ-
enced by tobacco intake. Maryam Rad et al, points 
out that in the case of long-term smokers, the rate of 
salivary flow is 0.38 (± 0.13) ml / min compared to a 
rate of salivary flow in non-smokers of 0.56 (± 0.16) 
ml / min (16). Tobacco use is often associated with 
alcohol consumption. The harmful effects of alcohol 
on the health of the oral cavity include decreased sali-
vary flow, buffer function, aspects that are conducive 
to the appearance of carious lesions. Hyposaliasis as-
sociated with a higher rate of bacterial plaque accu-
mulation, food hygiene and poor oral hygiene create 
favorable conditions for the initiation and evolution of 
carious and periodontal lesions (17). In this context of 
sustained recommendations for reducing sugar intake 
both in quantity and frequency, our study aimed to as-
sess certain habits adolescents have regarding various 
aspects of food hygiene.Thus, the aim of this study was 
to assess the level of knowledge and attitudes regard-
ing the relationship between diet and oral health. The 
null hypothesis was that there was no difference be-
tween the level of knowledge about food hygiene. Al-
though eating habits should be cultivated from a very 
young age, we believe that not all individuals show the 
same consensus regarding eating habits, so the testable 
hypothesis was that there are differences between the 
level of knowledge of food hygiene in the study group.

Material and Method

The study included 718 randomly selected subjects 
enrolled in schools from 7 counties of Romania (Tab.1). 
The questionnaire method was applied to assess the 
level of knowledge, it included 16 questions and was 

distributed using a link. The questions included related 
to demographic data, age, sex, level of education, class 
of education, knowledge and attitudes of students about 
varieties of food involved in the occurrence of oral dis-
eases. It also related to the relationship between food 
consumption the frequency of consumption and the oc-
currence of oral diseases, the harm of tobacco use as well 
as drugs on oral health. The questions looked at whether 
there is a link between: food and oral diseases; cereals 
consumption and oral health; meat consumption and 
oral health; fruit and vegetables and oral health; sweets 
and oral health; the frequency of sweets consumption 
and oral health; carbonated beverages and oral health; 
the frequency of consumption of carbonated beverages 
and oral health; smoking and oral health; alcohol con-
sumption and oral health; drug use and oral health.

Statistical analysis

The data was introduced into a database according 
to specific codes. The processing of statistical data was 
performed with the program SPSS 26.00 for Win-
dows, establishing a threshold of statistical significance 
of p≤0.05. The Chi-square test was used for compara-
tive analysis of different factors by G (gender), EO 
(environment of origin) and SL (study level).

Results

Demographic data

The study included a number of 718 subjects with 
a mean age of 14.54 (±2.22) ranged between a mini-
mum of 10 years and a maximum of 19 years (Figure 1).

Depending on the sex and level of education, the 
subjects were distributed as follows: 34.8% (250) males 
and 65.2% (468) females, 49.4% (354) middle school 
students and 50.6% (364) high school students. The ma-
jority of school students came from urban areas 79.9% 
(574). The participating subjects were from different 
classes, according to the data recorded in Figure 2.

The analysis of the frequency of the number of 
snacks per day showed that 80.6% (579) of the subjects 
had three snacks per day, 9.1% (65) had 4 snacks, 6% 
(43) had 5 snacks, 3.9% (28) have two snacks, 0.3% have 
6 snacks and 0.1% (1) 1 snack as shown in Figure 3.



Progress in Nutrition 2022; Vol. 24, N. 2: e2022079 3

Figure 1. Distribution of subjects according to age

Figure 2. Distribution of subjects (percent) according to class
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do not know the connection between the consumption 
and the frequency of consumption of carbonated drinks 
and the pathology of the oral cavity, the differences be-
ing statistically significant Figure 4 and Table 2.

Knowledge of the influence the consumption of to-
bacco, alcohol and drugs have on oral health

Knowledge of the relationship between cigarette, 
alcohol and drug use and oral health is not known to 
all subjects in the study. Thus, smoking is considered 
a harmful activity for the oral cavity by 79.1% (568) 
of the subjects, alcohol by 52.1% (374) and drugs by 
49.7% (357) with p≤0.05 Table 3.

Discussions

Disruption of the demineralization-reminerali-
zation balance of hard dental tissues will cause carious 

Knowledge of the influence the following factors have 
on oral health: types of foods, frequency and number of 
snacks; as well as the influence of cereals, meat and fruit 
consumption on oral health

Subjects know that there is a link between food 
and oral diseases, the frequency of consumption of car-
bonated beverages and oral health and that the cereals, 
meat and fruits consumption influenced oral health p 
≤0.05 Figure 4 and Table 1.

Knowledge of the influence, the consumption of sugar 
and carbonated drinks have on oral health

A large part of the subjects, 92.9% (667) make a 
positive correlation between the consumption of sweets 
and the occurrence of oral diseases p≤0.05. Also, 87.5% 
(628) are aware that the frequency of consumption of 
sweets is involved in the occurrence of oral lesions, the 
differences not being significant depending on the level 
of education p = 0.67. About a quarter of the subjects 
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lesions. If carious lesions do not stop evolving, they 
will progress to local complications affecting the qual-
ity of life of the individual. An extensive caries pro-
cess can require, in some situations, the application of 
a laborious treatment, quite expensive and in severe 
cases even the extraction of the tooth in question. The 
situations mentioned above can also affect the rela-
tionship between doctor and patient, in the sense that 
the patient may develop a phobia towards the medical 
staff and towards medical treatments, thus becoming 
uncooperative. It has been shown that there is a posi-
tive association between the consumption of sugary 
foods and the prevalence of tooth decay, regardless of 
oral hygiene (18). It has also been shown that veg-
etarians have a much higher risk of tooth decay and 
erosion compared to individuals on a non-vegetarian 
diet. Foods such as bananas or melons are considered 
cariogenic foods due to their high sugar content, and 

due to their adhesion to the surface of the teeth (19). 
Some studies recommend that health practitioners 
should focus their dietary advice on reducing both the 
amount and frequency of sugar intake (20-25). The 
true erosive potential of a product is given by the ti-
tratable acidity which is the volume of alkali (0.1 molar 
NaOH) needed to increase the pH of a standardized 
volume of erosive agent to a value of 7. Drinks such 
as Pepsi and Coca-Cola have a value of the pH of 2.7 
and 7-Up a pH of 3.5. There is a close link between 
the consumption of carbonated beverages and the 
occurrence of dental erosions, in the sense that car-
bonated beverages can destroy or reduce the calcium 
substrate in dental structures, aspects highlighted by 
electron microscopy studies (26). Drug use is also of-
ten associated with the appearance of rampant caries, 
due to the fact that it can cause a decrease in salivary 
flow with the installation of an accentuated xerosome. 
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Table 1. Correlation of the answers regarding the knowledge of the influence of the types of foods and of the frequency of the num-
ber of snacks with the oral health and correlation of the answers regarding the knowledge of the influence of cereals, meat and fruit 
consumption on oral health

A

G CS

M F Sig. m- ss h-ss Sig.

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

Q = Is there a link between food and oral diseases?

Y 218(30.36) 440(61.28)
.002*

316(44.01) 342(47.63)
.001*

N 32(4.45) 28(3.89) 42(5.84) 18(2.50)

Q = Is there a link between the frequency of consumption of carbonated beverages - oral health?

Y 171(23.81) 357(49.72) .023* 248(34.54) 280(38.99) .010*

N 79(11.002) 111(15.45) 110(15.32) 80(11.14)

Q = Is there a link between cereal and oral health?

Y 21(2.92) 33(4.59) 0.51 29(4.03) 25(3.48) 0.56

N 229(31.89) 435(60.58) 329(45.82) 335(46.65)

Q = Is there a link between meat and oral health?

Y 14(1.94) 27(3.76)
0.93

15(2.08) 26(3.62)
0.08

N 236(32.86) 441(61.42) 343(47.77) 334(46.51)

Q = Is there a link between fruit and vegetables and oral health?

Y 7(0.97) 9(1.25)
0.45

9(1.25) 7(0.97)
0.61

N 243(33.84) 459(63.92) 349(48.6) 353(49.16)

Table notes: Results are based on nonempty rows and columns in each innermost subtable. a. More than 20% of cells in this sub table have expected cell 
counts less than 5. Chi-square results may be invalid. b. The minimum expected cell count in this subtable is less than one. Chi-square results may be invalid.
*Significance level p≤0.05
A= answer; M=male; F=female; Q=question; Y=yes; N=No.

Hyposalia will increase the consumption of drinks that 
are generally rich in caffeine and sugar. In addition, the 
lack of buffer capacity and the decrease in associated 
clearance and poor oral hygiene will lead to increased 
exposure to carious lesions. Periodontal disease is a 
consequence of poor hygiene and low blood supply to 
periodontal tissues. Smoking drugs such as metham-
phetamine release muriatic and sulfuric acids which 
can destroy the enamel very quickly. Used for longer 
periods, this drug can cause rapidly evolving carious 
lesions, with patients noticing their appearance within 
the first 3 months. The most commonly affected areas 
are smooth, vestibular and proximal to the front teeth. 
Smoking has a negative impact on the health of the 
oral cavity. Smoking is a risk factor that slows down 
the healing process of tissues and is incriminated in 
the occurrence of oral cancer, periodontal disease, 

pathology related to the salivary glands (xerostomia), 
nicotinic stomatitis and halitosis. Most subjects are 
aware of the harmful effects that smoking can have on 
the oral cavity. 51.9% (375) say that alcohol use and 
49.7% (359) use of drugs do not affect the oral cavity. 
This suggests that some subjects are not well enough 
informed in this regard. Such problems are quite rare 
in developed countries, as there are numerous cam-
paigns in these countries to combat alcohol and drug 
use. Another important aspect is the unhealthy habits 
of parents, habits that can influence children's behav-
ior. Taking into account these aspects and the fact that 
adolescents tend to accumulate as much information 
as possible during school, it can be considered that the 
school is the ideal place where the primary preven-
tion actions of the main diseases of the oral cavity can  
be promoted.
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influence the quality of oral health. Approximately 
one third of subjects are unaware of the harmful 
effects of increased hydrocarbon consumption, sour 
drinks and frequency of their use on oral health. 
About half of the subjects are unaware of the 
harmful effects alcohol and drug use have on oral  
cavity health.

Conclusions

Within the limits of this study we can draw 
the following conclusions: There are differences 
between the level of knowledge of food hygiene 
in the studied group. Subjects need a sustained 
and targeted education on important issues that 

Table 2. Correlating the answers regarding the knowledge of the influence, the consumption of sugar and carbonated drinks have on 
oral health

A

M F Sig. m- ss h-ss Sig.

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

Q = Is there a connection between sweets and oral health?

Y 225 (31.33) 442(61.55)
.027*

335(46.65) 332(46.23)
0.48

N 25 (3.48) 26(3.62) 23(3.20) 28(3.89)

Q = Is there a link between the frequency of sweets and oral health?

Y 211(29.38) 417(58.07)
0.07

315(43.87) 313(43.59)
0.67

N 39(5.43) 51(7.10) 43(5.98) 47(6.54)

Q = Is there a link between carbonated beverages and oral health?

Y 170(23.67) 348(48.46)
0.07

239(33.28) 279(38.85)
.001*

N 80(11.14) 120(16.71) 119(16.57) 81(11.28)

Q = Is there a link between the frequency of consumption of carbonated beverages and oral health?

Y 171(23.81) 357(49.72)
.023*

248(34.54) 280(38.99)
.010*

N 79(11.00) 111(15.45) 110(15.32) 80(11.14)

*Significance level p≤0.05
A= answer; M=male; F=female; Q=question; Y=yes; N=No.

Table 3. Correlation of answers regarding the knowledge of the influence, consumption of tobacco, alcohol and drugs on oral health

A

G CS

M F Sig. m- ss h-ss Sig.

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

Q=Is there a link between smoking and oral health?

Y 177(24.65) 391(54.45) .000* 249(34.67) 319(44.42) .000*

N 73(10.16) 77(10.72) 109(15.18) 41(5.71)

Q=Is there a link between alcohol consumption and oral health?

Y 103(14.34) 241(33.56) .009* 164(22.84) (25.06) 0.26

N 147(20.47) 227(31.61) 194(27.01) 180(25.06)

Q=Is there a link between drug use and oral health?

Y 108(15.04) 253(35.23) .006* 163(22.70) 198(27.57) 011*

N 142(19.77) 215(29.94) 195(27.15) 162(22.56)

*Significance level p≤0.05
A= answer; M=male; F=female; Q=question; Y=yes; N=No.
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