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The use of modified diets by adults with temporomandibular
disorders: systematic review and meta-analysis

Précis: 

A systematic review of diet modifications in adults with TMDs was conducted, with 45% of these patients altering their diets to

softer options.

Abstract:

Statement of the problem: Temporomandibular disorders (TMDs) are the most frequently reported non-dental orofacial pain

disorders. Pain and dysfunction of the jaw joint and masticatory muscles may result in individuals modifying their diet to softer

food options, which may not be nutritionally balanced and may have a subsequent negative impact on physical functioning and

psychosocial well-being. However, little is known about the extent of diet modifications or their use as a compensatory strategy

in this group. Therefore, clinical guidance to ensure continued adequate oral intake that does not exacerbate masticatory

impairments, increase parafunctional behaviours, or compromise quality of life is not available, with potential impact on the

individual’s health, functioning, and psychosocial well-being.

Purpose of the study: The aim of this intervention review was to determine the prevalence of diet modification use in adults

presenting with TMDs.

Materials and methods: A systematic review of available evidence was completed. Electronic databases searched from inception

to January 2017, with no date/language restriction applied, were: Embase, PubMed, CINAHL, Web of Science, Elsevier Scopus,

ScienceDirect, AMED, The Cochrane Database of Systematic Reviews, and ProQuest Dissertations and Theses A & I. Additional

searches of grey literature, conference proceedings, and reference lists were also conducted. Studies presenting original data

regarding the prevalence of diet modifications among adults presenting with TMDs were included. Study eligibility and quality

were assessed by two independent reviewers. Methodological quality was assessed using the Downs and Black assessment tool.

Results: This search yielded five eligible studies. Diet modification use was reported by 45% of adult patients with TMDs

(confidence interval: 31.93-58.64). Eligible studies were rated, on average, to be of moderate quality. Study limitations included

the few studies that met the inclusionary criteria.

Conclusions: Despite reported high levels of texture-modified diet use among adults with TMDs, little information exists on the

typical methods of modification, the content of the diets consumed, or the impact of these diets on systemic health and

psychosocial well-being. In addition, it is unclear if these patients typically have access to dietitians during TMD management.

Therefore, further research is required in order to examine the true dietary intake of individuals with TMDs and to subsequently

determine the most appropriate methods of supporting these individuals to maintain healthy and balanced levels of oral intake.
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Introduction

Temporomandibular disorders (TMDs) affect the typical structure and/or

function of the articular, osseous, and muscular elements of the

temporomandibular joint (TMJ) complex.1-3 TMDs occur frequently, with up to

93% of the general population reporting at least one symptom on examination

(e.g., joint sounds or pain on palpation), and 20% of these individuals seeking

treatment for symptom management.4-12 TMDs cause pain and stiffness of the

TMJ resulting in reduced ranges of mandibular motion and limited mouth

opening.13-15 As a result of these issues, most individuals with TMDs report oral

preparatory masticatory impairments (e.g., reduced chewing effectiveness or

efficiency).16 In addition, the majority of these individuals also report that pain

and fatigue further impair mastication (up to 100% and 99%, respectively).17,18

Impaired chewing patterns may lead to individuals attempting to swallow large

unmasticated solid boluses, potentially resulting in primary motoric difficulties

(e.g., impaired oropharyngeal transit), secondary sensory experiences (e.g.,

“strangling” sensations), and tertiary emotional ramifications (e.g., anxiety

about the potential for choking).14 Research suggests that these issues may

cause the individual to modify their typical oral intake to accommodate

masticatory impairments and to avoid these adverse experiences.14

However, these texture-modified diets may not be nutritionally optimal and

may be characterised primarily by pre-processed convenience food (e.g., lump-

free soup, soft pasta, ready-made smoothies, ice cream, etc.). This may result

in the consumption of an imbalanced diet lacking in recommended nutrients,

vitamins, minerals, or food groups, and therefore, individuals with TMDs may

be at risk of developing secondary systemic consequences (e.g., unintentional

weight changes, heart disease, stroke, type 2 diabetes, and certain types of

cancers).19 In addition to systemic well-being, research within non-TMD groups

has established that the consumption of a texture-modified diet is also

associated with reduced health-related quality of life (HRQOL), due to

limitations in food choices and reduced social participation.20,21 Therefore, it is

suggested that use of this compensatory strategy by patients with TMDs may

also impact negatively on psychosocial well-being, activity, and participation.

In light of these potential risks, individuals with TMDs may require clinical

monitoring of their oral intake and body mass index, in conjunction with the

provision of psychosocial supports, to ensure that their nutritional needs are

adequately met and that impact on HRQOL is minimised.

However, limited research has been conducted to determine the extent and

methods of diet modifications by individuals with TMDs. Therefore,

appropriate population-specific clinical recommendations are not currently

available, with potential impact on patient recovery, well-being, and experience

of care. The aim of this research was therefore to systematically review all

available evidence pertaining to the use of diet modifications by adults

presenting with TMDs, with the view to informing the need for future research

and development of evidence-based clinical interventions in this area.

Material and methods

This study was carried out in line with the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses statement (PRISMA)22 and the

Guidelines for Meta-Analyses and Systematic Reviews of Observational

Studies.23

Eligibility criteria

All available evidence (both published and unpublished), which provided data

on the prevalence of modified diet use (e.g., avoidance of certain foods or

consumption of a soft/puréed/minced moist diet to accommodate masticatory

impairments) in adults presenting with TMDs, was eligible for inclusion. No
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Table 1: Characteristics of included studies

Citation                                  Setting             Period of             Study                  No. of          Female:      Mean age      Mean age          Mean                  Relevant                                                     Sources of                                      Study 

                                             from  which     recruitment          design          patients with      male           (SD) of         (range)        disease                outcome                                                    assessment                                    quality

                                             participants                                                            TMDs studied       ratio           patients        of onset        duration              measured                                                           data                                                  

                                           were recruited                                                                                                             (years)          (years)          (range)                                                                                                

                                                                                                                                                                                                                                 (months)

                                                                  
Baker, et al.,29                University          36       Randomised         34         10.3:1        38.9       Unclear        49.1                Diet                                                                                  15/18
Sweden,                      clinic           months     control trial                                        (±15y)                      (unclear)     modifications:                                                                           Good 
2015                                                                  (RCT)                                                                                                     11.8%                                               

Foteder, et al.,28          University          Six            Cross-              83          5.91:1        34.8        Unclear     Unclear             Diet                                                                                  12/18
India,                         hospital        months       sectional                                         (±17.2)                                       modifications:                                                                        Moderate  
2015                           clinic                                                                                                                                             53.1%                                               
                                                                                                                                                     
Barros et al.2,7                 University        Four           Cross-             132         4.92:1        36.5        Unclear     Unclear             Diet                                                                                  13/16
Brazil,                          clinic           months       sectional                                         (±13.5)                                        modifications:                                                                           Good
2008                                                                                                                                                                            50.6%                                                                                      

Brandini et al.,26        Unspecified     Unclear    Case-control         15           15:0          31.3        Unclear     Unclear             Diet                                                                                  13/18 
Australia,                   hospital                                                                                  (±10.8)                                        modifications:                                                                        Moderate
2011                                                                                                                                                                               60%                                                                                      

Reißmann et al.,30      University           66        Case-control        318         3.16:1        38.6        Unclear     Unclear             Diet                                                                                  10/18
Germany,                    clinic           months                                                              (±15.6)                                        modifications:                                                                        Moderate
2007                                                                                                                                                                                  55%                                                

RDC/TMD, X-ray, magnetic resonance
imaging (MRI), IMPACT questionnaire,
visual analogue scale, Jaw Functional
Limitation Scale-8 (JFLS-8), Graded
Chronic Pain Scale (GCPS), Symptom

Checklist-90-Revised (SCL-90R)

RDC/TMD, patient interviews, case
history, Oral Health Impact Profile-14

(OHIP-14)

RDC/TMD, OHIP-14, clinical exam,
temporomandibular index

RDC/TMD, chewing task, numerical
rating scale-II, Pain Self-efficacy

Questionnaire, Fear-Pain Questionnaire-
III, DAS-44, Pain Catastrophising Scale

RDC/TMD, German version of OHIP,
GCPS, Beschwerden-Liste, the Center for
Epidemiologic Studies Depression Scale



restrictions relating to language, research location/setting, or date of

publication were applied. Case studies were not eligible for inclusion due to

critique regarding levels of evidence.

Data was sought regarding adult humans presenting with TMDs who reported

consumption of modified diets as a compensatory strategy, with no eligibility

restrictions applied (e.g., sex, race, disease duration, severity, age of onset, or

recruitment location). Individuals were excluded if they reported a history of

congenital, orthopaedic, traumatic, or cancerous conditions affecting the

structure and/or function of the oral or maxillofacial area.

Data sources

A search strategy that accounted for filters, key-text, and medical subject

headings, as appropriate, was systematically employed across nine electronic

databases by two independent reviewers. The databases searched were:

Embase, PubMed, CINAHL, Web of Science, Elsevier Scopus, ScienceDirect,

AMED, The Cochrane Database of Systematic Reviews, and ProQuest

Dissertations and Theses A & I. Databases were searched from inception to

January 2017, with all results exported using the Zotero reference management

software (Zotero Software; George Mason University, USA). The titles and

abstracts of all identified records were screened by two independent authors,

with obviously ineligible studies excluded.

Hand searches of the proceedings of the annual scientific meetings of the

European Society for Swallowing Disorders and the Dysphagia Research Society

(both published in Dysphagia), and the International Association for Dental

Research (published in the Journal of Dental Research) were conducted by the

senior author, in conjunction with searches of the reference lists of eligible

studies, available grey literature, and the Google Scholar database, in order to

identify potentially eligible records not indexed in primary searches.

Data extraction process and data items

An electronic data extraction form, which has been previously piloted and

described elsewhere,13 was used by two independent reviewers, with a third

author available to mediate disputes, if required. Full consensus regarding

extracted data was reached by reviewers. In the case of missing/unclear data,

the senior author contacted corresponding authors of primary studies

published in the previous 10 years,13 with exclusion of studies in the case of no

response to two contact attempts.

Assessment of methodological quality

The methodological quality of included studies was rated by two independent

reviewers using the Downs and Black assessment tool.24 A third author was

available to mediate disputes, if required.

Summary measures and synthesis of results

Descriptive analysis was initially conducted, with subsequent statistical analysis

completed using the Microsoft Excel (Microsoft; Richmond, WY, USA) and the

MedCalc Systems for Windows, version 15.0 (MedCalc Software; Ostend,

Belgium)25 to conduct both fixed and random effects meta-analyses of

prevalence estimates. Prevalence figures were presented using 95% confidence

intervals and displayed graphically using forest plots.

Results

Study identification

In total, searches of electronic databases resulted in 10,248 identified records

(Figure 1). Subsequent to exclusion of duplicates and obviously ineligible

results, 622 full-test studies were reviewed by two independent authors,

resulting in the identification of one eligible study from these databases.26

Additional Google Scholar searches resulted in identification of three further

eligible articles,27-29 with reference list searching identifying one subsequent

study.30

Missing data or lack of article access within identified studies was addressed, as

discussed, with three contact attempts relating to missing data and two relating

to requesting access to articles. Therefore, five articles in total were eligible for

inclusion in analysis.

Study characteristics

The characteristics of included studies are described in Table 1. The majority

of eligible studies were cross-sectional (n=2;40%) or case-control studies

(n=2;40%), with one study being classed as a randomised controlled trial (RCT)

(n=1;20%). The location of eligible studies was broad, including northern

Europe (n=2;40%), South America (n=1;20%), and Asia (n=1;20%). The

settings of most included studies were university hospital clinics (n=4;80%).

Outcome measurement tools included the Research Diagnostic Criteria for

Temporomandibular Disorders (RDC/TMD)31 (n=5;100%) and subjective

patient-reported questionnaires (n=5;100%). Only one study used assessments

of masticatory performance to assess the individual’s ability to tolerate varying

levels of oral intake.26
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FIGURE 1: Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) diagram.
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Description of participant demographics

Data pertaining to 533 patients were eligible for inclusion, with an overall mean

age of 36 years of age (Table 1). No included study provided age ranges for

participants. In total, 420 females and 113 males (3.71:1) were eligible for

inclusion. Included studies varied as to whether they reported one primary

diagnosis per overall participant or one diagnosis per unilateral TMJ. Myofascial

pain was the most frequently reported diagnosis (n=266), while disc

displacements were also commonly reported (disc displacement with reduction:

n=156; disc displacement without reduction: n=55; disc displacement without

reduction and arthralgia: n=34). Arthralgia was common, with 141 participants

receiving this diagnosis, while a cohort was diagnosed with osteoarthritis

(n=27) or osteoarthrosis (n=9).

Assessment of methodological quality of included studies

Reviewers reached full consensus regarding ratings of methodological quality.

On average, studies were deemed to be of moderate quality (Table 1). The

items that predominantly contributed to lower methodological quality ratings

were: inadequate descriptions or measurement of confounding factors; and,

inadequate blinding of assessors. A range of items contributed to positive

ratings, including adequate description of null hypotheses/aims and the use of

valid and reliable outcome measurement tools.

Prevalence of diet modifications

Based on data extracted from five studies (n=533),26-30 the prevalence of diet

modifications was estimated to be 45.1% (confidence interval: 31.93-58.64)

(Figure 2).

Discussion

This study demonstrated that diet modifications are commonly used as a

compensatory strategy by adults with TMDs who experience impaired

mastication, although this topic has typically received limited research

attention. Research on eating and swallowing problems in other clinical cohorts

suggests that consuming a modified diet negatively impacts overall physical

health. In addition, HRQOL is also often affected as food choices are restricted

and participation in social events is reduced.20,21 However, little is known about

the impact of diet modifications in adults with TMDs on physical functioning

and psychosocial well-being. It is hypothesised that if diets are modified, they

may not be nutritionally balanced and may lack key nutrients or calories.

Research has found that the modified diets consumed by people with eating

and swallowing problems typically contain significantly lower levels of energy

and protein than those consumed by healthy controls.21 In addition, patients

consuming modified diets also demonstrate significantly greater energy and

protein deficits than healthy controls, potentially increasing the risk of

unintentional weight loss.21 Finally, modified diets often contain higher levels

of sugar32 and lower levels of fibre than recommended,33 with the potential for

the development of subsequent gastrointestinal difficulties, such as

constipation.34 In other clinical groups who experience eating and swallowing

problems, the dietitian typically evaluates and manages these potential risks to

weight and systemic health, as part of the wider multidisciplinary team

(MDT).35,36 However, it is unclear if patients with TMDs typically have access to

dietitians during TMD management. Therefore, this study is significant as it

indicates the need for increased research in this field to inform the

development of both evidence-based management strategies and the

expansion of typical MDT structures.

Study limitations

The primary limitations were the limited number of studies that satisfied the

strict inclusion criteria, and the lack of population-based studies available for

inclusion. Therefore, true prevalence rates may be different to estimates

presented here. Also, only one study used masticatory assessments to

determine the most appropriate levels of oral intake.26 Therefore, the use of

subjective questionnaires in the majority of included studies may underestimate

levels of modified diet use, with ultimate impact on the accuracy of prevalence

figures. As such, it is recommended that large-scale, population-based research

using subjective and objective assessments is conducted to further our

understanding of these issues.

Recommendations

It is advised that subsequent research should address a range of issues,

including:

n examination of the true dietary intake of adults with TMDs to determine if

they are consuming the recommended levels of nutrients, vitamins, and

energy;37

n investigation of the potential systemic and psychological implications of

consuming texture-modified diets over both short periods of symptom

flare-ups and longer periods of chronic dysfunction within this cohort; and,

n investigation of the need to include professionals such as the dietitian in

future TMD MDTs.

Conclusions

This systematic review and meta-analysis demonstrated that adults with TMDs

commonly use diet modifications as a compensatory strategy to accommodate

masticatory impairments. It is hypothesised that these individuals may not be

consuming nutritionally balanced diets in accordance with international

guidelines, thus introducing the potential for secondary health and social

consequences. Therefore, further evidence-based research is required to

examine the true dietary intake of individuals with TMDs, and to subsequently

determine the most appropriate methods of supporting these individuals to
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FIGURE 2: Forest plot of prevalence of diet modifications.

Baker et al., 2015

Foteder et al., 2015

Barros et al., 2008

Brandini et al., 2011

Reißmann et al., 2007

Total (fixed effects)

Total (random effects)

Proportion of participants who consumed modified diets

0.0            0.2            0.4            0.6            0.8            1.0



maintain healthy and balanced levels of oral intake, with the ultimate view to

improve clinical care provision and patient well-being and recovery.
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CPD QUESTIONS
To claim CPD points, go to the MEMBERS’ SECTION of

www.dentist.ie and answer the following questions:

1.   Common signs and symptoms of TMDs include:
     a.   Reduced ranges of mandibular motion
     b.   Limited mouth opening
     c.  Impaired mastication
     d.  All of the above

2.   Patients with TMDs may be at greater risks of unintentional
weight changes due to the consumption of modified diets.

     a.   True
     b.   False

3.  Almost half of all patients with TMDs consume modified diets due
to masticatory issues:

     a.   True
     b.   False


