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Abstract
Introduction: Food impaction is a common problem experienced by almost everyone during their 
lifetime. It is believed that the interproximal wedging of food normally occurs due to loss of integrity 
of the proximal contact and its location along with the contour of the marginal ridges and lack of papilla 
fill. The objective of the study was to assess the role of odontogenic factors for food impaction and 
identify the odontogenic factors most prevalent in patients attending patients attending Periodontics 
OPD of Universal College of Medical Sciences.
Materials and Methods: A total of hundred subjects with natural dentition from second molar to 
second molar in both the maxillary and mandibular arches were enrolled in this cross-sectional study. 
Clinical parameters like pocket depth, bleeding index and plaque index was recorded. The integrity 
of contact was recorded using a dental floss. A study cast was fabricated for each subject. Presence of 
plunger cusps along with marginal ridge relationship, position of tooth in the arch and contiguity of 
contact points were analyzed on it. 
Results: A significant association of plaque index score and food impaction was found (p=0.03). Of 
all the factors, loose contact showed a slightly significant positive correlation with plaque index score 
(r= 0.19, p=0.05).
Conclusions: Amongst all the odontogenic factors, loose contact is positively correlated with plaque 
index and food impaction is significantly associated with plaque score. The odds of food impaction 
were significant with the brushing technique employed and frequency of tooth brushing in the subjects.
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It is believed that the interproximal wedging of 
food normally occurs due to loss of integrity and 
location of the proximal contact and the contour 
of the marginal ridges along with lack of papilla 
fill.2-4It can affect the periodontium in many 
ways and lead to pain, halitosis, inflammation, 
hypersensitivity, cervical caries, recession and 
may infect the pulp and even cause tooth loss.3,5,6 
It is a common cause for periodontal diseases.7

There are limited studies on a different population 
in the past to explore this relationship.2,3 Hence, 
this warrants further investigation of those 
factors in our part of the world. The aim of this 

Introduction

Food impaction is defined as the forceful 
wedging of food into the interproximal 

space by chewing pressure or the forcing of food 
inter-proximally by tongue or cheek pressure.1 
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study is to assess the role of odontogenic factors 
for food impaction in our population along with 
identifying the factors most prevalent for food 
impaction in the same.

Materials and Methods

This cross-sectional study was conducted 
in the Department of Periodontics and Oral 
Implantology, Universal College of Medical 
Sciences (UCMS), Bhairahawa, Nepal from 
August 2018 to December 2018. Approval 
from the Institutional Review Committee was 
obtained (UCMS/IRC/ 74/18). The sample size 
was calculated using the formula: 

n = N*zα
2 p* (1-p)

(N-1) e2 + zα
 2 * p (1-p)

A total of hundred subjects with natural 
dentition from second molar to second molar 
in both the maxillary and mandibular arches 
were enrolled in this study. Subjects with acute 
oral diseases, any known systemic diseases, 
undergone orthodontic treatment for two years 
or with a temporary provisional restoration were 
excluded from the study.

Demographic data including oral hygiene 
practice were recorded for all subjects giving 
a written informed consent. A complete 
periodontal examination was carried out for 
each subject using a mouth mirror, University 
of North Carolina (UNC) -15 periodontal 
probe and dental floss. Plaque Index8, Papillary 
Bleeding Index9, Pocket depth (millimetres) 10 

were clinical parameters recorded for individual 
subjects.  

Following which, each proximal area was 
assessed and the findings recorded for the 
presence or absence of interproximal calculus 
tactilely, proximal restorations with or without 
overhangs was noted if proximal restoration was 
present. Food impaction was scored as present 
or absent and was determined by the presence of 

fibrous food wedged interproximally.7Finally, 
integrity of the contact was checked twice with 
a double strand by a dental floss.11Each contact 
was recorded as tight; when a definite resistance 
to the passage of floss was felt. As loose contact; 
when minimal resistance was felt and absence 
of resistance was recorded as open contact.

An impression of both the maxillary and 
mandibular arches was made with alginate 
for each subject and a study cast with a base 
was fabricated. Marginal ridge relationship, 
position of tooth in the arch and contiguity of 
contact points was evaluated on study cast using 
the ABO (American Board of Orthodontics) 
objective system for grading dental casts.12

Data were entered into an Excel Sheet and 
analysed using SPSS V22.0, IBM, Chicago, 
IL, USA. Demographic variables are presented 
as frequency. Chi-Square test was carried 
out for determining the association of factors 
responsible for the food impaction. Pearson 
Correlation test was applied to assess the 
relationship between the odontogenic factors 
and food impaction. A p –value of ≤ 0.05 was 
considered statistically significant.

Results

Eighty-six subjects out of hundred were aged 
between 21 to 25 years. There were 12 subjects 
in the age range of 26-30 years, while one 
subject each from the age group of 31-35 years 
and 36-40 years respectively. Out of hundred 
subjects, 69 were female and 31 were male. 
Maximum subjects(n=84) had a mixed dietary 
habit whereas 16 of them were vegetarian. 

Food impaction was present in 42 and absent 
58 subjects. Oral hygiene practice of all the 
subjects was recorded. Among the types of 
toothbrush, most of the subjects were using 
medium toothbrush (n=49), soft (n=46), 
ultrasoft (n=4) and hard (n=1). The frequency 
of brushing once a day was recorded for 47 
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subjects and twice a day for remaining 53 
subjects. Modified Bass technique (n=33) was 
the most commonly used technique of brushing 
followed by horizontal(n=29), scrub(n=21), 
Bass(n=8), vertical(n=7) and circular(n=2). 
Sixteen subjects changed their toothbrush 
within 1 to 2 months, 67 between 3 to 4 months 
and 17 between 5 to 6 months. Oral hygiene aid 
was used only by 12 subjects and not used by 
the rest (n=88).

Table 1 describes the occurrence of various 
factors on the cast in subjects with presence 
and absence of food impaction. Table 2 shows a 
significant association of plaque index score and 
food impaction with a p value of 0.03. When we 
further applied Pearson’s correlation between 
plaque index score and food impaction, we 
found positive correlation between them where, 
r=0.18, p=0.06.

Pocket depth is seen slightly increased in 
presence of food impaction 2.77± 0.22 as 

compared with absence of food impaction 
2.72±0.29 but the difference is not significant 
(Table 3). No significant difference was noted 
for papillary bleeding index in both the groups 
(Table 3).

When different clinical parameters were 
correlated with different integrity of contact, no 
correlation was found with presence or absence 
of food impaction. However, plaque index 
score showed a slightly significant positive 
correlation with loose contact where, r= 0.19, 
p=0.05 (Table 4).

In Table 5, we calculated odds ratio for different 
parameters of oral hygiene practice for food 
impaction. The odds of food impaction were 
significant with the brushing technique employed 
(OR=0.74, p =0.02) and frequency of tooth 
brushing (OR=0.58, p= 0.18). Whereas, use of 
oral hygiene aid and change of toothbrush or 
type of toothbrush and did not show significant 
values.

Table 1:	Frequency of odontogenic factors and their odds ratio on cast between presence and 
absence of food impaction.

Cast Parameters
(n)

Food Impaction

Odds ratio p valueAbsent Present

Presence of Open Contacts 55 51 1.03 0.79
Change in Cervicoincisal Inclination 14 6 0.77 0.37
Change in Buccolingual Inclination 226 142 0.95 0.65
Occlusal/ Incisal Facets 15 16 0.96 0.40
Loss of marginal Ridge Integrity 7 1 0.29 0.26

Table 2:	Association of Food impaction with Calculus and Plaque index scores. 

Parameters Food Impaction p valueAbsent   Present
Calculus
          

Absent 8 9 0.23Present 50 33

Plaque Index
          

Excellent 2 8
0.03Good 27 30

Fair 6 4
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Table 3:	Value of Pocket depth and Papillary Bleeding Index in presence and absence of food 
impaction.

Parameters
Food Impaction

p valueAbsent
(Mean ± SD)

Present
(Mean ± SD)

Pocket Depth 2.72±0.29 2.77±0.22 0.45
Papillary Bleeding Index 0.17±0.04 0.17±0.03 0.92

Table 4: Pearson’s Correlation of different clinical parameters with different integrity of contact.

Parameters
Integrity of Contact

Tight Loose Open
r p r p r p

Pocket Depth -0.06 0.54 0.12 0.20 -0.001 0.99
Papillary Bleeding Index 0.03 0.75 0.08 0.42 -0.08 0.38
Calculus 0.08 0.42 -0.13 0.17 -0.01 0.92
Food Impaction -0.15 0.12 0.15 0.13 0.08 0.39
Plaque Index 0.03 0.74 0.19 0.05 -0.16 0.10

Table 5: Odds ratio of Oral hygiene practice with presence and absence of food impaction.
Variables of Oral Hygiene practice Odds Ratio p value
Toothbrush type 1.09 0.80
Brushing technique 0.74 0.02
Frequency of Brushing 0.58 0.18
Change of toothbrush 0.83 0.61
Use of Oral Hygiene Aid 2.12 0.22

Discussion

Food impaction into interproximal spaces 
can traumatize the gingival tissues, creating 
an area favourable to bacterial growth and 
multiplication. Subsequently, a release of toxic 
products may result in soft tissue and bone 
destruction.13Food impaction was reported in 42 
of the total subjects included in this study. 

Proximal contact loss seems to induce 
food impaction along with other occlusal 
morphology factors, such as uneven marginal 
ridges and prominent opposing cusps.14The 
occurrence of various odontogenic factors 
recorded on the cast showed no significant 
value for food impaction in our subjects (Table 
1). Similarly, when different integrity of contact 
was correlated with clinical parameters, only 
plaque index score showed a significantly slight 
positive correlation with loose contact (Table 

2). A number of studies reported a positive 
association between open contacts and presence 
of periodontal disease.4, 15Whereas another study 
reported that the significance of open contacts 
on periodontal disease is very minimal.16Despite 
of conflicting reports linking open contacts with 
periodontal disease, Consensus report by 1999 
International World Workshop for classification 
of periodontal disease and conditions has 
classified open contacts under anatomic tooth 
factors that predispose/modify periodontal 
disease.17

Hancock3 et al. determined the relationship of 
interdental contacts on periodontal status of 
naval recruits. Results revealed no significant 
relationship between contact type and gingival 
index or probing depth but a significant 
relationship was seen between food impaction 
and contact type and between food impaction 
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and probing depth. These findings add on to 
the concept that food impaction contributes 
to periodontal disease. While the exact role of 
a deficient interproximal contact may not be 
clear, open contacts leading to food impaction 
are often uncomfortable to the patient, and tight 
interproximal contacts are generally considered 
important for gingival health.

In the present study, Papillary bleeding index 
was almost similar in the presence or absence of 
food impaction but a slight difference in pocket 
depth in presence and absence of food impaction 
was noted, which was not significant. Prichard13 
found that in 82 patients with 106 interproximal 
intrabony pockets, all showed some factor 
associated with food impaction in the area of the 
lesion. Although, lose or open proximal contacts 
clinically seem to be contributing factors to 
periodontal pocket formation but literature 
proposes different view on the subject.3 This 
may be attributed to oral hygiene levels of the 
different study populations.

A significant association was seen between 
food impaction and plaque index in the subjects 
(Table 2). The position or inclination of teeth 
can be factors that predispose the periodontium 
to plaque accumulation and subsequent loss of 
attachment. A change in buccolingual inclination 
of teeth in the arch was noted for maximum 
subjects in this study. While studies show that 
areas of periodontium adjacent to maligned 
teeth can be maintained in a state of health, 
in situations where meticulous oral hygiene is 
not practiced, periodontal disease can occur. 
When adequate oral hygiene was maintained, 
no difference was demonstrated in periodontal 
breakdown at sites with deficient proximal 
contacts compared to satisfactory sites.2

With regard to oral hygiene practices, 53 of 
the total subjects brushed twice daily and 33 
of them employed modified bass method of 
tooth brushing. There were a larger number of 
subjects who changed their toothbrush within 3 

to 4 months. This indicates that subjects have 
adequate knowledge of oral hygiene practices. 
The odds of food impaction are significant 
based on the oral hygiene practice, especially 
the technique and frequency of brushing (Table 
5). Suomi et al.18 reported that persons having 
frequent prophylaxes and personal instructions 
in oral hygiene had lower plaque and calculus 
scores, less gingival inflammation, and a 
slower rate of apical migration of the epithelial 
attachment than persons not receiving these 
benefits.

Conclusions 

One hundred subjects were examined clinically 
as well as their diagnostic cast was analysed 
to determine whether there is any relationship 
between various odontogenic factors and food 
impaction. The observations made were that 
Plaque index score and food impaction showed 
a positive correlation and slightly significant 
positive correlation with loose contact. The 
odds of food impaction were significant with 
the brushing technique employed and frequency 
of tooth brushing. Further longitudinal studies 
with a larger sample size will definitely add on 
value to our findings and help us in diagnosing 
and treating this most encountered problem in 
our practice.
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