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        Abstract


        Temporomandibular dysfunction (TMD) can be triggered by several factors, such as parafunctional habits, among them: smoking. However, the relationship between these two conditions is unclear. The aim of this study was to describe the repercussions of smoke habits in patients with TMD. This is an integrating review with a guiding question considered Population, Intervention, Comparison and Outcomes (PICO). The search strategy was conducted following some Preferred Reporting Items for Systematic Reviews and Meta-Analyses and the methodological quality analysis of the studies was carried out according to New Castle Otawa for cross-sectional studies. The databases: Cumulative Index to Nursing and Allied Health Literature, Medline via Pubmed, Web of Science and Scopus. The risk of bias in the analysis, extraction and inclusion of the manuscripts was reduced by independent peer evaluation. In conclusion smoking is able to negatively affect the pain perception of patients with TMD, besides influencing comorbid aspects such as fatigue, pain control, sleep quality and psychological distress. Moreover, it is not possible to consider that there is an association between worsening of pain intensity and biomechanical aspects of smoking because of the scarcity of good evidence.
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        Introduction


        Temporomandibular dysfunction (TMD) is one of the most common causes of orofacial pain, affecting approximately 10-15% of the population [1]. TMD is associated with the presence of pain in the preauricular region, muscular fatigue of the masticatory muscles, limitation or deviations during jaw movement and may be associated with noises during opening and closing of the mouth [2,3]. The prognostic factors related to the development of TMD are still very imprecise and studied. Previous studies have shown that this population has higher levels of distress, catastrophic feelings and increased somatic awareness compared to healthy controls.


        TMD has been associated with other conditions of psychological and chronic pain, including fibromyalgia, back pain, headaches, and chronic generalized pain [4-6]. One of the major dysfunctions of muscle tissue affecting TMD patients is myalgia. The two primary precipitating factors associated with TMD-related myalgia are the formation of symptomatic myofascial trigger points and parafunctional habits [2,3,5,7], including smoking habit.


        The investigation of smoking in patients with TMD is very important, not only because of the direct negative potential of cigarette smoke, but also because smoking habit may be related to the effects of other TMD risk factors, including perceived stress, anxiety, and depression [8,9]. It is known that tobacco smoke plays an important negative role in various types of chronic pain, as it was found that the greater exposure to tobacco the bigger risk of presenting pain [9].


        The active ingredients in tobacco smoke that alter the perception of pain are not fully understood, but it is generally assumed that nicotine is the main substance that modifies the perception of pain. The effects of nicotine on pain perception are complex [10,11]. Experimental studies that use brief noxious stimuli after nicotine intake provide evidence that nicotine has analgesic properties. Chronic exposure to tobacco leads to changes in pain perception, so smokers deprived of nicotine show increased sensitivity to pain evoked stimuli. Chronic exposure to nicotine may induce biological states that produce hyperalgesia and dependence similar to that observed with chronic exposure to opioids when nicotine levels are reduced sharply [9].


        Previous studies have shown that in patients with TMD, smoking increased the intensity of crises. And there was carry evidence that pain intensity increased as daily cigarette consumption also increased [8]. However, no study can elucidate a cause and effect relationship between smoking, temporomandibular dysfunction, and orofacial pain, or even elucidate whether there is a strong link between the severity of the pain crises and the smoking habit.


        Therefore, the objective of the present integrative review was to describe the repercussions of smoking habit in patients with temporomandibular dysfunction.


        Materials and Methods


        It was decided to carry out an integrative review of the literature [11], that it is known for broadly addressing the topic it is proposed to discuss. The present study was divided into two phases. The first phase consisted in the creation of the search strategy, which was based on the guiding question: "Does smoking influence the intensity/prevalence of orofacial pain in patients with TMD?", led by the PICO strategy, which represents the acronym for Patient, Intervention, Comparison and Outcomes [12]. While in the second phase the data extraction and evaluation of the methodological quality of the complete articles were carried out.


        In spite of being an integrative review, the authors opted for the criteria according to the model of the Preferred Reporting Items for Systemic Reviews and Meta-Analysis (PRISMA), using the flowchart that shows in detail the process of selection of the articles (Figure 1) [13].
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        Observational studies (cross-sectional, cohort, case-control and case series) were searched in the following databases: Cumulative Index to Nursing and Allied Health Literature (CINAHL), Medline via Pubmed, Web of Science and Scopus via Coordination for the Improvement of Higher Education Personnel (CAPES). We used articles with no temporal and linguistic restriction, using the descriptors registered in the Medical Subject Headings (mesh): "Smoking", "Tobacco", "Orofacial Pain"; combined with the Boolean operator: AND "and" OR.


        Inclusion criteria were observational studies that used as a dependent variable important TMD clinical signs and symptoms, such as pain intensity, presence of noise and reduction of jaw range of motion, in adult patients with orofacial pain and temporomandibular dysfunction, and smoking as an independent variable of interest, the diagnosis of temporomandibular dysfunction must have been through the Research Diagnostic Criteria for TMD (DC/TMD). Studies in which the target population was non-smokers or children and adolescents, who discussed dental health in dental settings, such as caries development and tooth loss, were excluded from the analysis.


        The searches were carried out between October and November 2017. In an attempt to reduce the risk of bias, all the articles located by the search strategy were analyzed by two independent reviewers, who accessed and identified articles from titles and abstracts, from according to the eligibility criteria and the disagreements were analyzed by a third evaluator through a consensus meeting. In case of doubt the studies were selected for later analysis of the full text.


        The evaluation of the methodological quality of the selected studies was done by two independent reviewers using the New Castle - Ottawa quality assessment scale/cross-section studies (NOS). This tool analyzes articles according to: Selection (sample representativeness, sample size, subjects who did not respond, exposure/risk factors), Comparability and Outcomes (evaluation of outcomes, statistical analysis). The qualitative analysis of the NOS is performed using the total classification of 10 stars, distributed in three domains: selection (maximum 5 stars), comparability (maximum two stars) and outcomes (maximum three stars). The higher number of stars obtained, the better is the study methodological quality.


        Results


        We identified 242 articles in the databases searched and after selection and discussion based on title and abstract, 13 references were selected for full reading. Of these, seven articles were excluded because they did not meet the eligibility criteria: one because it was not an observational study, two because they did not relate the smoking habit to orofacial pain, two because they did not use the DC/TMD diagnostic criteria and two, for not having the full text available on any online article search platform and no response was obtained when contacting the authors. Thus, a total of 6 studies were included for the qualitative analysis.


        After careful methodological analysis, the included articles presented a quality of moderate evidence. The results can be analyzed in Table 1. And Table 2 show the qualitative analysis of the observational studies used.


        
          Table 1: Methodological quality evaluation of included studies according to New Castle - Ottawa quality assessment scale: Case-control studies and cross-section studies (NOS). View Table 1

        

        

        
          Table 2: Characterization of the articles included in the sample. View Table 2

        


        Discussion


        This integrative review aimed to gather the literature data about the repercussions that smoking has on the development/triggering of signs and symptoms of temporomandibular dysfunction (TMD). Some important data have been verified, among them, that smokers have a 3-fold higher risk of presenting TMD (3.33 (CI = 1.33-7.7) in relation to nonsmokers, especially in the 18 to 29 age group, and the more advanced age the lower this risk. In addition, the perception of pain intensity was divergent among the groups of smokers and nonsmokers, with worsening of the perception of pain proportional to the number of cigarettes consumed in the day, especially in women. There was a difference in the orofacial pain intensity between smokers and nonsmokers, however when compared nonsmokers to ex-smokers, this difference did not occur.


        The explanation for the decrease in pain threshold is physiological, through alteration in inflammatory pathways or allergic processes. Smoking increases the production of proinflammatory cytokines and inhibits anti-inflammatory cytokines, also increasing allergen sensitization and respiratory epithelial permeability [7,14]. When evaluated the intensity of pain in these studies, smokers had lower tolerance and worse self-control over pain [15,16].


        The active ingredient of tobacco that alters the perception of pain is not yet fully understood, but it is generally assumed that nicotine is the first substance to modify pain perception [10]. Still, nicotine has analgesic properties, so chronic exposure to tobacco alters the regulation mechanism of pain control, and when there is nicotine depression in the body, there is an increased sensitivity to pain by evoked stimulus. In addition, this exposure may induce a biological state that produces hyperalgesia and dependence similar to chronic exposure of opioids, and may also affect the mechanisms involved in sleep [15].


        Nicotine acts in the central nervous system releasing neurotransmitters that are involved during wakefulness, explaining the sleep disturbances found in smokers, especially the fragmentation and consequently poorer sleep quality [17]. When the effects of smoking on TMD patients were analyzed, there was a greater interruption and worse quality of sleep. Furthermore, smoking was considered a predictor of sleep disturbance [15,18].


        Smokers were shown to have worse self-control of pain and more severe fatigue. These factors cause psychological distress as well as worsen the anxiety and depression symptoms common in individuals with TMD. In addition to the association of smoking with high levels of anxiety and depression, one study has shown that pain-related anxiety is one of the factors that make abstinence difficult, suggesting that smoking is one of the causes of cigarette addiction [19].


        Among the causes of TMD is joint overload, often caused by parafunctional habits, resulting in a change in the cartilaginous metabolism, in which the degradation of the cartilaginous matrix exceeds the production. In addition to the histopathological mechanisms, biomechanical alterations and increased muscular tension are also involved in the process, especially when related to pain due to joint dysfunction [20,21].


        However, no study analyzed the importance of the biomechanical mechanisms involved in smoking, which in turn can directly or indirectly influence the signs and symptoms of TMD. One hypothesis raised in the literature is that continuous cigarette use may affect orofacial muscle and joint structures and may worsen symptoms of TMD pain intensity, and this is likely to influence muscle metabolism, disc degeneration and even in bruxism. This hypothesis has been suggested because it is already established that smoking is associated with the occurrence of low back pain, presence of disc degeneration and disc herniation, and worsening the occurrence of bruxism [8,22].


        The development of this review was important to elucidate the clinical and important consequences of smoking in adult patients with orofacial pain. However, we assume that the inclusion of the Snowball strategy to rescue new research conducted in the same segment, as well as other studies not yet published (Gray literature) [23]. There is a need for further studies in different countries and to assess the risk of developing temporomandibular dysfunction or orofacial pain when exposed to smoking, since the vast majority of studies are cross-sectional studies.


        Conclusion


        It is concluded that smoking may affect the painful perception of TMD patients, besides influencing comorbid aspects such as fatigue worsening, pain control, sleep quality and psychological distress. Furthermore, it is not possible to conclude that there is an association between pain intensity and biomechanical aspects of smoking due to a lack of studies in this area with good methodological quality.
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