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INTRODUCTION

Demand for orthodontic treatment has significantly increased[1] and fixed appliances (FA) are an 
integral part of comprehensive orthodontic treatment. Orthodontic treatment with FA entails 
lifestyle modifications and impacts the performance of routine daily activities, particularly 
eating.[2] FA tends to be more painful in comparison to removable appliances and pain during 
mastication has been reported by recall-based[3] and naturalistic assessment[4] studies. Pain 
can affect compliance[5] and is ranked high among the reasons for discontinuing orthodontic 
treatment.[3]

The discomfort, sensitivity, and/or pain on biting and chewing during orthodontic treatment 
with FA lead to alterations in food choices. Changes in the consistency of the food consumed are 
needed to manage pain during orthodontic treatment.[6] Diet modifications during orthodontic 
treatment also result in response to instructions given by orthodontists.[7] During FA treatment, 
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dietary advice provided by orthodontists focus on avoiding 
breakages and minimizing pain/discomfort during treatment. 
Dietary instructions by orthodontists during FA treatment 
relate to the consistency and quality of food consumed with 
a recommendation to avoid “hard, chewy, and sticky food.” 
Orthodontists advise a soft diet in the immediate post-treatment 
stage to avoid pressure sensitivity leading to altered nutrient 
intake. The importance of providing dietary and nutritional 
guidance to patients undergoing orthodontic treatment has 
been emphasized in the past.[3,8] Although dietary guidelines 
listing foods to avoid and foods that can be consumed during 
FA treatment have been provided by orthodontic associations 
around the world,[9-11] data to support these guidelines are 
lacking. Significant variability in recommended diets and lack 
of existing data to support the evidence-based implementation 
of dietary guidelines has also been reported post-orthognathic 
surgery.[12] A clear understanding of patient experiences during 
eating and the kind of food that they avoid and consume is 
necessary to develop better dietary recommendations for 
patients undergoing FA treatment.

Questionnaire surveys are a valuable tool to gain insight into 
the preferences, opinions, and experiences of subjects in a 
quick and cost-effective manner. In the past, questionnaire 
studies have provided valuable information regarding patient 
experiences at various stages of orthodontic treatment.[13-16] 
Questionnaires are helpful in gathering baseline data which 
can then be used to formulate evidence-based guidelines. 
With this in mind, a questionnaire survey was conducted 
to identify dietary preferences and experiences during FA 
treatment from a patient perspective.

MATERIAL AND METHODS

Ethical approval for this study was obtained from the 
University of Otago Human Ethics Committee Reference 
H20/062.

An anonymous and self-administered questionnaire was used 
to collect data on perceptions of different types of food from 
subjects undergoing orthodontic treatment with FA. Patients 
were recruited over 1 month from the active patient list of the 
Orthodontic Department, Faculty of Dentistry, University 
of Otago and were included if they were aged between 12 
and 18 years of age and currently undergoing FA treatment. 
All patients recruited had upper and lower metal brackets 
(Mini Master® American Orthodontics, slot size 0.018”) 
bonded using light cure adhesive resin (3M, Transbond™ 
XT). Patients were excluded if they were in the first 2 weeks 
of FA treatment, had mental impairment, or were unable to 
complete the questionnaire.

A convenience sample of 55 patients (age 15.4 ± 1.6 years) who 
attended orthodontic appointments was invited to participate 
in the study. Informed consent was obtained from all the 

patients or caregivers. Out of the 55  patients surveyed, 38 
were eligible and participated in the computer-based survey 
that was administered in the patient waiting area. Patients 
were also allowed to opt-out of the survey at any time.

The survey [Appendix 1-3] consisted of both open-ended 
and closed-ended questions and covered various aspects of 
patient experience, comfort level, difficulties encountered, and 
limitations imposed while eating different food items during 
FA treatment. The food items selected for the questionnaire 
were based on the recommendations made by several 
orthodontists at the University of Otago, and on common food 
items listed in the national food survey of New Zealanders.[17]

The questionnaire included five parts: Demographic 
information about the patients, limitations imposed by 
food type, experiences during eating, level of discomfort 
with different foods, and open-ended questions. For the 
closed-ended survey questions, Visual Analog Scales (VAS) 
and 5-point Likert scales recorded participant ratings. VAS 
marked on a 0–100 scale ranging from 0 (least) to 100 
(worst) were used to rate how patients felt about the severity 
of limitations imposed by food type and level of discomfort 
with different foods. 5-point Likert scales were used to record 
the negative experiences of patients during eating with FA.

Participant responses to the open-ended questions were 
qualitatively analyzed in a word cloud generator. Responses 
for the food items that caused breakages, discomfort, pain, 
and staining were pooled. Descriptive words such as “hard,” 
“chewy,” and “sticky” were excluded from the word cloud.

Data were recorded as the mean ± standard deviation, or 
number, and percentage. Data analysis was performed using 
the Statistical Package for the Social Sciences (version 22.0; 
SPSS Inc., IL, USA) with an alpha value of 0.05. Multivariate 
analysis of variance was used for comparing sample means.

RESULTS

[Table 1] shows the sociodemographic characteristics of the 
38  patients who were surveyed. The majority were females 
and of New Zealand (NZ) European ethnicity.

The level of limitation imposed [Figure  1] was the least 
(<10% VAS) with food that did not require chewing and 
minimal (<20% VAS) with shredded food items. A limitation 
associated with hard food, sticky food, and food requiring 
biting on front teeth was high (around 40–50% of VAS), with 
no difference reported between genders (P > 0.05).

The 5-point Likert scale showed [Figure  2] that up-to a 
quarter of the surveyed patients always/often experienced 
negative feelings; with pain and discomfort being the 
two most frequent negative experiences while eating. No 
significant gender differences were found regarding negative 
experiences with food (P > 0.05).
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Table  1: Sociodemographic characteristics of study patients 
(n=38).

Sex (n, %) Male
Female

12 (32%)
26 (68%)

Ethnicity (n, %) NZ European
Maori/Pacific
Others

32 (84%)
3 (8%)
3 (8%)

With FA, most discomfort (>50% VAS) was experienced 
while eating toffee and caramel, hard lollies, apples, steak and 
corn on the cob. Raw carrots, nuts, and muesli bars also led to 
discomfort but to a lesser extent (average VAS scores > 30%) 
[Figure 3]. FA-friendly food (average VAS scores <10%) 
included fish and chips, hot chips, pasta, noodles, and boiled 
eggs. Female patients experienced more discomfort among 
the food items mentioned in the questionnaires than males, 
but the difference was not statistically significant, except for 
roasted chicken (P = 0.047).

Lollies followed by apples and nuts were the main food items 
that patients associated with breakage of FA components. 
This was consistent with food items that were reported to be 
uncomfortable to eat with FA. Meat in particular was reported 

to be painful to eat by a majority of patients followed by lollies. 
Despite this, the steak came in fifth on the list of food items 
for the level of discomfort. Interestingly, many patients did 
not avoid food items that increased the likelihood of causing 
staining. Patients reported that chewing gum got stuck in the 
FA components leading to breakage. However, an almost equal 
number of patients also felt that chewing gum did not negatively 
affect FA treatment. Similarly, no significant differences were 
seen between patients that avoided and did not avoid eating 
with the front teeth while on FA treatment. A world cloud was 
used to visually summarise the frequency of food items that 
patients considered as FA- unfriendly [Figure 4].

DISCUSSION

While undergoing orthodontic treatment with FA, diet 
is restricted typically to reduce pain/discomfort and to 
minimize the likelihood of appliance breakages. For this, 
orthodontists recommend “soft food,” without detailed 
specifications regarding the foods to consume or to avoid. 
Orthodontic associations provide dietary guidelines, advising 
the avoidance of chewy (caramels, chewing gum, beef jerky, 
and bagels); hard (peanuts, ice chips, hard lollies, and pork 
cracklings), and crunchy food (like chips, apples, and carrots) 
for the duration of FA treatment.

To the best of our knowledge, this is the first study to 
investigate dietary preferences and experiences of subjects 
undergoing FA treatment using a combination of open- and 
closed-ended measures.

Adolescent subjects were chosen in this study because a 
majority of patients undergoing orthodontic treatment 
with FA fall in this age group. Only patients who were on 
FA longer than 2 weeks were included in the study as pain 
intensity has been shown to gradually decline after this 
period.[18] Being the first study of its kind, no studies were 
available to estimate the needed sample size and power for 
this study. Convenience sampling was used as a relatively fast 
and inexpensive way for gathering initial explorative data. 
Hence, a relatively small number of patients (n = 38) were 
included that were skewed toward the female gender (70%). 
This is not surprising as most often it is young females who 
seek orthodontic treatment, probably because of higher 
aesthetic demands.[19] Although no statistically different 
differences were seen between genders, the general trend 
was that female subjects experienced greater pain/discomfort 
with the food items that were not FA-friendly. This is 
consistent with findings from the literature on orofacial pain 
and temporomandibular disorders,[20,21] although it must be 
acknowledged that there is only limited understanding of the 
mechanisms behind these gender-based differences.

The validity of findings is largely dependent on how 
representative the responding sample is of the source 

Figure  1: Visual analogue scales scores for severity of limitations 
associated with hard food, sticky food, and food requiring biting on 
front teeth.

Figure  2: 5-point Likert scale responses for negative experiences 
with food.
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Figure 3: Visual analogue scales scores for the levels of discomfort on eating different food items.

population. Due to the relatively small number of patients 
and over representation of females, caution should be 
exercised in generalizing the findings of the present study. 
Future studies with more patients and gender-  and aged-
matched control groups will be helpful to improve study 
generalizability and increase the validity of this study.

Although patients who responded to the survey were diverse 
and representative of orthodontic patients; most were of 
NZ European ethnicity [Table  1]. The food items chosen 
for the questionnaire were based on the normal diet of NZ 
adolescents outlined in the National Food Survey NZ.[17] 
Again, the generalizability of results may be limited due 
to dietary variations between different ethnic groups and 
nationalities.[22]

Open-ended questions helped gain better insights and 
provide more detail regarding the feelings, and opinions of 
subjects undergoing FA treatment with the qualitative data 
permitting capturing information of interest. From the open 
ended questions in this study, most adolescents undergoing 

Figure  4: Word cloud depicting the words used most frequently 
in the survey. Font size correlates with the greater frequency of the 
word used in the survey, while word location in the image is random.
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FA treatment avoided certain types of food due to reasons 
including fear of breaking their braces; followed by teeth 
sensitivity and pain, worry of food entrapment in-between 
the appliance, and difficulty while eating. One also mentioned 
that “Because they were recognized by the information 
provided to me as specifically bad for braces.” Word clouds 
are simple visual tools that represent word frequency with 
more common terms within the responses being analyzed 
appearing as larger in the image generated.[23,24] However, 
word clouds should be interpreted with certain caveats as 
they often fail to group words that have the same or similar 
meaning. Due to the focus only on single word frequency, 
they also do not identify phrases, reducing context.

Masticatory forces in the posterior region are heavy and 
relatively hard food requires greater masticatory effort. These 
forces when transferred by the hard food to the impinging 
bracket may account for discomfort during eating and bracket 
failure. All subjects in this study were treated with the same 
FA and bonding system and different operators represented by 
postgraduate students, who add to variability in response.[25] 
Interestingly, researchers have found differences in bracket 
failure rates among different malocclusion types.[26] The effect 
of malocclusion on mastication is equivocal. Systematic 
reviews have concluded that only severe malocclusions can 
decrease masticatory performance[27] and also that it is not 
entirely possible to either support or deny the influence of 
specific dental/skeletal malocclusion traits on masticatory 
performance.[28] However, investigating bracket failure rates 
according to the type of malocclusion or whether the failure 
was operator- or patient-related was not within the scope of 
this study and may be an area for future research.

VAS and 5-point Likert scales are useful tools to assess a 
patient’s subjective experience or perception of a variety 
of clinical phenomena[29,30] including diet and eating.[3,31,32] 
This study revealed that most patients with FA, regardless of 
gender, reported a high level of discomfort when eating foods 
such as apples, sticky food like caramel or toffee, corn on the 
cob, and hard lollies. In comparison to that, foods that were 
associated with low levels of discomfort were white bread, hot 
chips, pasta, fish and chips, noodles, and boiled eggs while 
eating with FA. Reassuringly, the findings from this study 
generally support the Australian Society of Orthodontics[9] 
recommendations to avoid chewy foods such as caramels, 
chewing gum, beef jerky, and bagels, hard foods such as 
peanuts, hard lollies, and pork crackling, and crunchy foods 
such as chips, apples, and carrots for orthodontic patients.

CONCLUSION

Dietary preferences and experiences of patients undergoing 
FA treatment were identified concerning an NZ diet profile. 
The foods that scored high for discomfort were somewhat 
consistent with the foods identified by patients as non-

braces friendly due to reasons of causing breakage, and pain, 
staining, and discomfort. While the present study offers 
substantial insight into the foods that can be FA-friendly 
and those that are not concerning the New Zealander diet 
profile, further research using a bigger sample size, a wider 
range of food, and food textures is required. Development, 
implementation, and evaluation of dietary guidelines 
would be the next logical step that will help in providing 
orthodontists with the resources needed to confidently 
manage dietary advice for patients undergoing FA treatment.
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APPENDIX TABLES

Appendix 1: Open-ended questions.

Questions

Is/are there any food(s) that have caused your braces to break? If 
yes, please list them below
What are the food(s) that were recommended by your dentist/
orthodontist to be eaten during treatment with braces?
What are the recommended food(s) you were told by your 
dentist/orthodontist to avoid or be careful of during treatment 
with braces?
What food(s) do you feel uncomfortable to eat with braces on?
List the food(s) that have caused pain while eating with braces on
Do you find yourself avoiding eating with your front teeth? (Y/N) 
If yes, list them
Why do you avoid certain type(s) of food?
List the food(s) that have caused staining of your braces
List the food(s) that have caused breakage of your braces while eating

How does chewing gum affect your braces? Do you notice yourself 
enjoying chewing gum/avoiding chewing gum? If so, why?
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Appendix 2: Closed-ended questions.

Questions with Visual Analogue Scales responses
1 How much does biting with your front teeth bother you?
2 How bothered are you when biting or chewing fresh apple?
3 How bothered are you when biting or chewing corn on 

the cob?
4 How bothered are you when chewing or biting steak?
5 How bothered are you when biting or chewing muesli bars?
6 How bothered are you when biting or chewing nuts?
7 How bothered are you when biting or chewing popcorn?
8 How bothered are you when biting or chewing hard lollies?
9 How bothered are you when biting or chewing sticky 

food like caramel and toffee?
10 How bothered are you when eating roasted chicken?
11 How bothered are you when eating ice-cream?
12 How bothered are you when eating scones?
13 How bothered are you when eating hot chips?
14 How bothered are you when eating biscuits?
15 How bothered are you when eating cereal?
16 How bothered are you when eating raw carrots?
17 How bothered are you when eating chocolate?
18 How bothered are you when eating ice cubes?
19 How bothered are you when eating white bread?
20 How bothered are you when eating mixed grain bread?
21 How bothered are you when eating hamburger?
22 How bothered are you when eating boiled egg
23 How bothered are you when eating dry biscuits?
24 How bothered are you when eating noodles?
25 How bothered are you when eating pasta?
26 How bothered are you when eating fish and chips?

Questions# with 5-point-Likert scale responses
1 Have you avoided eating certain types of food because it 

causes pain since you started wearing braces?
2 Have you avoided eating certain types of food because it 

causes staining on your braces?
3 Have you avoided eating certain types of food because it 

causes discomfort while wearing braces?
4 Have you had interrupted meals because of the problems 

with your braces?
5 Have you been unable to eat with your braces because of 

problems with them?
6 Have you found it uncomfortable to eat any food 

because of your braces?
Non-applicable (NA) was the response recorded to a question if the food 
was not compatible with patients dietary requirements #Always ( ) Often  
( ) Occasionally ( ) Rarely ( ) Never ( ) responses

Appendix 3: Limitations experienced with fixed appliances.

Questions with Visual Analogue Scales responses
Chew tough food
Chew sticky food
Chew hard food
Chew chicken
Eat anything that uses the front teeth
Eat soft food that does not require any chewing


