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ABSTRACT

Background: Musculoskeletal disorders are prevalent among waste collectors, yet the temporomandibular disorder (TMD) as-
sessment within this group remains overlooked.

Objective: This cross-sectional study examined TMD in domestic waste collectors and its association with their work.
Methods: The study involved 288 adult men from a waste collection corporation, with 130 working in domestic solid waste
collection (operational workers) and 158 in other roles (controls). TMD severity was assessed through inquiries about signs and
symptoms. Missing teeth were clinically evaluated. Socio-demographic data, employment history, psychosocial factors, and se-
verity of TMD were collected using a questionnaire.

Results: TMD was diagnosed in 47% of the operational workers, and the most reported TMD factors were self-perception of
being a tense person (52.3%) and parafunctional habits (40.0%). In the whole sample, moderate/severe TMD was associated
with alcohol dependence (OR=3.51, 95% CI=1.10-11.25, p=0.03), and mild TMD was associated with parafunctional habits
(OR=3.36,95% CI=1.99-5.67, p<0.001) and psychosocial factors (OR =3.68, 95% CI=2.17-6.25, p <0.001). In operational work-
ers, moderate/severe TMD was associated with alcohol dependence (OR=4.84, 95% CI=1.00-23.81, p=0.05), and mild TMD
was associated with age (OR=2.60, 95% CI=1.02-6.70, p=0.05), psychosocial (OR=4.41, 95% CI=1.76-11.05, p=0.002) and
parafunctional (OR=5.14, 95% CI1=2.17-12.19, p <0.001) factors.

Conclusion: In this sample of domestic waste collectors, moderate to severe TMD correlated with alcohol dependence, whereas
mild TMD showed associations with age, psychosocial factors, and parafunctional habits. However, TMD did not exhibit a direct
association with domestic waste-collecting work. Thus, addressing physical and mental health concerns within this occupational
cohort may enhance overall well-being.

1 | Introduction this scenario, waste collection workers have a fundamental role,

especially in underdeveloped countries where waste collection
The global municipal solid waste generated is approximately  is performed manually. Their work is a physically demanding
2 billion tonnes per year, and more than 3.40 billion tonnes of  task associated with multiple occupational and musculoskele-
municipal solid waste is expected to be generated by 2050 [1]. In tal disorders. Frequently lifting heavy loads, highly repetitive
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tasks, long work duration, and insufficient recovery may result
in chronic injuries and diseases [2-4].

Temporomandibular disorders (TMD) are a heterogeneous group
of musculoskeletal and neuromuscular conditions involving the
temporomandibular joint complex and surrounding musculature
and skeletal components. TMD affects up to 15% of adults, with
a peak incidence at 20 to 40years. Common symptoms include
jaw pain or dysfunction, earache, headache, facial pain, presence
of sounds during mandibular movement, and limitation and
deviation of mandibular movement [5]. The aetiology of TMD,
although not completely understood, is considered multifacto-
rial. Biomechanical, bio-psychosocial, and biological factors may
contribute to the disorder. Occlusal overloading and parafunc-
tions (bruxism) are frequently involved as biomechanical factors.
Among bio-psychosocial factors, stress, anxiety, or depression
were often encountered. Abusive consumption of psychoactive
substances, including nicotine and alcohol, has also been asso-
ciated with TMD [6-8]. Given the physically demanding nature
of domestic waste collection, workers in this field may experi-
ence significant biomechanical stress and psychological pressure
[2-4], potentially increasing their risk for TMD.

TMD can lead to personal suffering due to pain, disability, im-
paired quality of work and life, and a heavy socio-economic bur-
den for subjects [9], and has become a significant health problem
among different classes of workers [6]. Although musculoskeletal
disorders have been extensively documented in waste collectors,
showing a prevalence of up to 85% [10-14], TMD has not been
investigated. In the present study region (Salvador, Bahia, Brazil),
garbage collection is done on a manual basis and then manually
loaded into trunks. Therefore, this cross-sectional study aimed to
assess TMD among domestic waste collectors and to investigate
the association between TMD and the activity of domestic waste
collection. It was hypothesised that TMD is highly prevalent
among collectors and is associated with waste collector activity.

2 | Material and Methods
2.1 | Ethical Issues

The study was conducted following the World Medical
Association Declaration of Helsinki. It was approved by the
Ethics and Research Committee of the School of Dentistry of the
Federal University of Bahia (UFBA), Brazil (protocol 1.023.054).
All participants aged > 18 received detailed explanations regard-
ing the study and signed a consent form.

2.2 | Study Design and Sampling Procedures

This cross-sectional study was performed in a convenience pop-
ulation of 300 consecutively screened adult male individuals
registered as workers at a municipal waste management com-
pany (Revita Engenharia Sustentdvel, Salvador, Brazil). This
company is responsible for the routine collection and transport
of domestic waste from private homes to disposal sites.

Waste collector activity was the exposure factor, and the TDM
was the outcome. All recruited subjects worked 40h a week.
Employees with waste collection activity (operational group)
gathered and transferred the waste from the residential neigh-
bourhoods to the collection vehicle. Waste collectors engaged
in physically demanding tasks, including repetitive bending,
lifting, and transferring waste to collection vehicles during 8-h
shifts, five days a week. These activities were combined with
prolonged standing and walking through residential neigh-
bourhoods. The non-exposed individuals (non-operational
group) worked as mechanics, technicians, and managers.
Socio-demographic data (age, income and education level), oc-
cupational factors (employment time and work shift), health
status, and behavioural factors (smoking and drinking habits)
were considered independent variables.

The inclusion criteria were male sex, age > 18years, and at least
six months of employment time. The exclusion criteria were
a history of neuromuscular disease. Women were excluded
from the study because they represented a small proportion of
workers.

2.3 | Data Collection

A convenience sample of 288 participants was recruited be-
tween September 2016 and March 2017 at the Revita Engenharia
Sustentdvel Company headquarters. All employees were in-
vited to participate in the study, but only 301 were accepted;
of these, 288 met all inclusion criteria. Initially, in-person in-
terviews were conducted by a trained researcher using a struc-
tured form to collect the following data: age, education level,
monthly income, position held, employment time, shift work,
medical history (any current or previous disease and current
medication use, including self-reported stress, anxiety or de-
pression condition and medications), smoking habits, and alco-
hol dependence. In addition, missing teeth were examined, as
previously described [15].

TMD was diagnosed based on signs and symptoms using a pre-
viously described index [16]. The index consisted of 10 items,
which were asked of the individuals, as follows: 11—difficulty
opening mouth wide; 12—difficulty moving jaw from side to
side; I3—fatigue or muscle pain when chewing; I4—frequent
headaches; I5—neck pain or wryneck; I6—earaches or pain
in temporomandibular joints (TMJs); I7—clicking in the TMJs
while chewing or opening mouth; I8—habit of clenching or
grinding teeth; I9—teeth not articulating well; I10—tense (ner-
vous) person according to self-perception. For each item, there
were three response options: “Yes” (scored as 10 points), “some-
times” (5 points), and “no” (0 points). The sum of the points
for all items gave the overall score and allowed the following
classifications: absence of TMD (0-15 points), mild TMD (20-
45 points), moderate TMD (50-65), and severe TMD (70-100
points). One of the researchers instructed the volunteers to fill
out the questionnaire. Each volunteer answered the question-
naire independently in a well-lit, climate-controlled room with-
out time constraints.
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TABLE1 | Generalcharacteristics of the study participants (N =288). TABLE1 | (Continued)
Position held Position held
Non- Non-
operational Operational operational = Operational
Total worker worker Total worker worker
Variables N (%) Variables N (%)
Socio-demographic factors TMD
Age (years) Absent 152 (52.8%) 83 (52.5%) 69 (53.1%)
<37 147 (51.0) 56 (35.4) 91 (70.0) Mild 120 (41.7%) 70 (44.3%) 50 (38.5%)
>37 141 (49.0) 102 (64.6) 39 (30.0) Moderate 12 (4.2%) 4(2.5%) 8 (6.2%)
Education level (years) Severe 4 (1.4%) 1(0.6%) 3(2.3%)
<9 93 (32.3) 45 (28.5) 48 (36.9)
>9 195 (67.7) 113 (71.5) 82 (63.1) 2.4 | Data Analysis
Monthly income (US$)

The statistical analysis included 288 participants (130 men who
£250.00 159(55.2) 80 (50.6) 79(60.8) collected domestic solid waste and 158 who did not). Missing
>250.00 129 (44.8) 78 (49.4) 51 (39.2) data were omitted from the analysis.

Occupational factors .
The outcome (TMD) was analysed in two ways: absent versus
Employment time (years) mild, and absent plus mild versus moderate plus severe. Age was
<4 140 (45.6) 62 (39.2) 78 (60.0) categorised as <37 (18-37) years or > 37years (38-61), according
- ' ' ’ to the median. Education level was categorised as > 9 years of ed-
>4 148 (51.4) 96 (60.8) 52 (40.0) ucation (i.e., participants who completed elementary and middle
Work shift school) and < 9years of education (i.e., participants who had not
completed elementary or middle school) [17]. Economic status
Day shift 225(78.1) 134 (84.8) 91 (70.0) was categorised as monthly income <US$250.00 and monthly
Night shift 63 (21.9) 24(15.2) 39 (30.0) income > US$250.00 (US$250.00 was equivalent to the Brazilian
minimum wage). According to the median, employment time
Psychosocial factors was categorised as <4years or >4years. The work shift was cat-
No 146 (50.7) 84 (53.2) 62 (47.7) egorised as either daytime or nighttime. Participants were clas-
sified as either alcohol-dependent (based on an AUDIT test for
Yes 142 (49.3) 74 (46.8) 68 (52.3) alcohol use disorder score >8) or as alcohol nondependent [18],
Environmental factors as current smokers or non-smokers, and as having psychosocial
factors or not. The number of missing teeth was categorised as
Alcohol dependence <5 or >5 [8], and the parafunctional habits were classified as
No 154 (53.5) 92 (58.2) 62 (47.7) present or absent according to self-reported habits of clenching
or grinding teeth.
Yes 134 (46.5) 66 (41.8) 68 (52.3) g &
Smoking habits A descriptive analysis was performed, calculating the absolute
frequency for the categorical variables. The Fisher's exact or
24 . 142 (89. 4
No 0(83.3) (899 98 (75.4) Chi-squared test was used for the total sample and the opera-
Yes 48 (16.7) 16 (10.1) 32(24.6) tional group to assess the association between TMD (dependent
Oral factor variable) and the independent variable (position held). Age, ed-
ucation, income level, alcohol and nicotine dependence, psycho-
Parafunctional habits social factors, employment time, work shift and missing teeth
No 190 (66.0) 112 (70.9) 78 (60.0) were also analysed as independent variables. Moreover, a step-
wise logistic regression was used, adjusting for the covariates
Yes 98 (34.0) 46 (29.1) 52 (40.0) that showed p <0.20 in the bivariate model. The odds ratios (OR)
Missing teeth and 95% confidence intervals (CI) were calculated.
<5 197 (68.4) 97 (61.4) 100 (76.9) To investigate the relationship between DTM severity and
>5 91 (31.6) 61 (38.6) 30 (23.1) AUDIT score categories, we performed an ordinal logistic re-
gression. DTM was categorised into three ordinal levels: absent,
(Continues) mild, and moderate + severe. Alcohol consumption, assessed
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TABLE 2 | Description of the occurrence of TMD symptoms in
operational workers (N=130).

Factors No Sometimes Yes
Difficulty opening 121 (93.1) 3(2.3) 6(4.6)
mouth wide

Difficulty moving 120 (92.3) 2(1.5) 8(6.2)
jaw from side to side

Fatigue or muscle 105 (80.8) 13 (10.0) 12(9.2)
pain when chewing

Frequent headaches 99 (76.2) 20 (15.4) 11 (8.4)
Neck pain or 93 (71.5) 20 (15.4) 17 (13.1)
wryneck

Earaches or pain in 118 (90.8) 5(.8) 7(.4)
TMIJs

Clicking in TMJs 108 (83.0) 11 (8.5) 11 (8.5)
while chewing or

opening the mouth

Habit of clenching 78 (60.0) 14 (10.8) 38(29.2)
or grinding teeth

Teeth do not 102 (78.5) 5@3.8) 23(17.7)
articulate well

Tense (nervous) 62 (47.7) 31 (23.8) 37 (28.5)

person according to
self-perception

using the AUDIT, was divided into four groups based on estab-
lished risk levels: 0-7 (low risk), 8-15 (moderate risk), 16-19
(high risk), and 20-40 (probable alcohol dependence). In the
model, AUDIT score categories served as the predictor variable,
while DTM severity was the outcome variable. The model's
fit was evaluated through the likelihood ratio chi-square test,
pseudo-R-squared statistics, and examination of parameter esti-
mates and their associated p-values.

p-values <0.05 were considered statistically significant. Data
were analysed using a statistical software program (SPSS ver-
sion 25.0, SPSS Inc., Chicago, IL, USA).

3 | Results

Table 1 presents the characteristics of all participants based on
their job positions. The majority of operational workers were
aged <37years (70%), had > 9years of education (63.1%), and had
been employed for <4years (60%), working during the day (70%).
Additionally, about half of them reported experiencing psychoso-
cial factors (52.3%) and alcohol dependence (52%). Forty percent
reported having parafunctional habits, and nearly half of those
individuals (47%) experienced TMD. The most reported TMD
factors were self-perception of being a tense person (52.3%) and
the habit of clenching or grinding teeth (40.0%) (Table 2).

Although in the bivariate model, moderate/severe TMD in the
whole sample was associated with operational work (Table 3),

after adjusting for covariates, it was only associated with al-
cohol dependence (OR=3.51, 95% CI=1.10-11.25, p=0.03).
Alcohol dependence increased the chance of TMD by 3.51
(Table 4). However, ordinal logistic regression analysis re-
vealed no significant association between AUDIT score catego-
ries and DTM severity (likelihood ratio y*=5.65, p=0.13). The
model explained a small proportion of the variance in DTM
severity (Nagelkerke R?=0.02). Although there was a mar-
ginally significant difference in the odds of having mild DTM
compared to absent DTM (p =0.01), none of the AUDIT cate-
gories demonstrated a statistically significant effect on DTM
severity. Furthermore, mild TMD was associated with para-
functional habits (OR =3.36, 95% CI=1.99-5.67, p<0.001) and
psychosocial factors (OR=3.68, 95% C1=2.17-6.25, p<0.001).
Parafunctional and psychosocial factors increased nearly 3
times the chance of mild TMD.

Table 4 shows the association between TMD and putative risk
factors in operational workers. After adjustment for covariates,
moderate/severe TMD was significantly associated with alcohol
dependence (OR=4.84, 95% CI=1.00-23.81, p=0.05). Alcohol
dependence increased by 4.84 times the chance of TMD. Mild
TMD was associated with age (OR=2.60, 95% CI=1.02-6.70,
p=0.05), psychosocial (OR=4.41, 95% CI=1.76-11.05,
p=0.002), and parafunctional factors (OR =5.14, 95% CI1=2.17-
12.19, p<0.001), which increased 2.6, 4.41, and 5.14 times the
chance of TMD, respectively (Table 5). The bivariate analysis re-
vealed that temporomandibular disorders (TMD) in operational
workers were significantly associated with alcohol dependence
(OR; 4.58;95% CI: 1.95-10.68; p =0.02), age > 37years (OR: 2.22;
95% CI: 1.01-4.88; p=0.05), the presence of psychosocial factors
(OR: 4.33;95% CI: 1.93-9.70; p < 0.001), and parafunctional hab-
its (OR: 6.27; 95% CI: 2.78-14.12; p <0.001).

4 | Discussion

In this cross-sectional study, we evaluated TMD in domestic
waste collectors and the association between TMD and domes-
tic waste collection activity. TMD was observed in almost half of
the people; mild TMD was associated with age, parafunctional,
and psychosocial factors, whereas moderate/severe TMD was
associated with alcohol dependence. However, TMD was not re-
lated to domestic waste-collecting work. Therefore, the original
hypothesis was not confirmed.

TMD occurs in approximately half of the operational and non-
operational individuals within the previously reported rates
between 50% and 70% worldwide [19]. The prevalence of TMD
found in different categories of workers varies widely, with 24.3%
among dentists [20], 33.3% in civilian pilots [21], 39% among
state police drivers [22], 42.3% among computer office workers
[23], 58% among professional musicians [24] and 74.4% among
nursing professionals [25]. Although data on TMD in waste
collectors is not available, musculoskeletal disorders showed a
high concentration of cases in waste collectors [13]. Given this,
it was expected that the occupational status of the evaluated
sample would play an important role in the occurrence of TMD.
Interestingly, the study found no significant relationship be-
tween TMD and domestic waste-collecting work. This suggests
that occupational factors related to this type of work may not
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OR (95% CI), p

Absent Mild

Total

OR (95% CI), p

Moderate/Severe

Absent/Mild

Total

(Continued)

Variable

TABLE 3

69 (43.4) 53 (46.9)

122 (44.9)

12 (75.0)

122 (44.9)

134 (46.5)

Yes

1.14 (0.59-2.19), 0.70

2.42(0.80-7.32), 0.11

Smoking habits

94 (83.2)

135 (84.9)

229 (84.2)

11 (68.8)

229 (84.2)

240 (83.3)

No

24(151)  19(16.8)

43 (15.8)

5(31.2)

43 (15.8)

48 (16.7)

Yes

Oral factors

3.36 (1.99-5.67), <0.001

1.17 (0.41-3.33), 0.76

Parafunctional habits

123(77.4)  57(50.4)

180 (66.2)

10 (62.5)

180 (66.2)

190 (66.0)

No

36(22.6)  56(49.6)

92 (33.8)

6 (37.5)

92 (33.8)

98 (34.0)

Yes

1.11 (0.66-1.85), 0.71

0.50 (0.17-1.48), 0.20

Missing teeth

109 (68.6) 75 (66.4)

50 (31.4)

184 (67.6)
88 (32.4)

13 (81.3)
3(18.7)

184 (67.6)
88 (32.4)

197 (68.4)
91 (31.6)

38 (33.6)

significantly impact the development or severity of TMD symp-
toms. One possible explanation is that the physical demands of
waste-collecting work may involve repetitive body movements
that predominantly affect other musculoskeletal regions rather
than the temporomandibular joint. Alternatively, the ergonomic
adaptations or task-specific routines in waste collection may not
exert significant mechanical stress on the jaw and associated
structures. Overall, these findings underscore the multifacto-
rial nature of TMD, with a complex interplay of biological, be-
havioural, and psychosocial factors contributing to its onset and
severity in different individuals.

Alcohol dependence was the only factor associated with moder-
ate and severe TMD in the operational and the whole group, but
not in the control group (Data not shown: Mild TMD, p=0.37;
Moderate/severe TMD, p =0.13). Although the literature on the
association between the consumption of alcohol and TMD is
vague, which enhances the value of the present study, a cross-
sectional study of young adults who entered military service
reported that the prevalence of TMD symptoms is linked with
an increased frequency of alcohol consumption, and alcohol
consumption once a week or more is often significantly asso-
ciated with TMD symptoms [25]. In contrast, a cross-sectional
survey-based study of 676 students in biomedical studies did
not find a significant association between alcohol consump-
tion and TMD symptoms [26]. Given the analgesic capacity
of alcohol in deep pain [27], it could be suggested that alcohol
consumption might have been higher in workers with TMD to
alleviate the pain. Furthermore, the findings may also indicate
a bidirectional relationship between alcohol use and TMD, as
alcohol dependence may contribute to the development or ex-
acerbation of TMD, and conversely, individuals with TMD may
turn to alcohol to cope with their symptoms. Alcohol consump-
tion could also serve as an alternative means of relieving daily
tensions, as 52% of operational workers reported feeling tense.
However, it is important to note that alcohol consumption as
measured by the AUDIT was not significantly associated with
DTM severity.

Mild TMD was associated with psychosocial and parafunc-
tional factors. A tense or nervous person may experience
heightened levels of anxiety, stress, and other emotional states.
The psychological distress can lead to behaviours that trigger
TMD, such as teeth grinding, clenching, and tooth-contacting
habits, which exert excessive stress on the temporomandibular
joint and masticatory muscles, leading to pain and restricted
jaw movements [28]. Furthermore, the increased psycholog-
ical distress can cause vasoconstriction around the temporo-
mandibular joint area, resulting in insufficient blood flow to
the masticatory muscles. This reduces adenosine triphosphate
levels necessary for muscle relaxation and lowers the pain
threshold, leading to the development and worsening of TMD
symptoms [29]. Thus, addressing mental health issues in this
occupational group may maximise the worker's well-being and
reduce TMD.

Regarding age, we found that higher age increased 2.6 times
the chance of mild TMD. Recent studies agree with this result,
showing that the peak prevalence occurs in 45-64year-olds.
Similar to other joints, the temporomandibular joint degenerates
with age [30]. In most temporomandibular joint degeneration

—
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TABLE 4 | Multiple logistic regression analysis of the relationship
between the TMD and independent variables in all study participants
and operational workers.

Odds ratio
Variable (95% CI) 4]
All sample
Moderate/severe TMD?
Alcohol dependence 3.51 (1.10-11.25) 0.03
Mild TMDP
Psychosocial factors 3.68 (2.17-6.25) <0.001
Parafuncional habits 3.36 (1.99-5.67) <0.001
Operational workers
Moderate/severe TMD®
Alcohol dependence 4.84 (1.00-23.81) 0.05
Mild TMD4
Age 2.60 (1.02-6.70) 0.05
Psychosocial factors 4.41 (1.76-11.05) 0.002
Parafunctional habits 5.14 (2.17-12.19) <0.001

2Age, educational level, missing teeth, smoking habit, alcohol dependence,
position held, working shift, missing teeth.

bpsychosocial factors, parafunctional habits.

€Age, smoking habit, alcohol dependence, working shift.

dAge, psychosocial factors, parafunctional habits.

patients, the clinical symptoms are minimal [31], which may ex-
plain why only mild TMD was associated with age.

The present study revealed that psychosocial factors increased
4.41 the chance for mild TMD and that 53% of operational work-
ers reported experiencing psychosocial factors (53%), which in-
cluded stress, anxiety, or depression, with only one individual
under medication for depression. The evaluated operational
workers performed their activities under arduous physical and
psycho-emotional conditions, under an environment of stress
for most of their work hours. A positive association between
psychosocial factors and TMD across other job categories has
been reported [6], and it has been considered a possible etiologic
factor for TMD [32]; once stress may act as an agent of somatic
hyperactivity of the masticatory muscles, triggering muscle and
joint changes and consequent pain and function [33].

In the present study, mild TMD was associated with para-
functional habits, increasing 5.14 times the chance of TMD.
Parafunctional habits, such as teeth grinding or clenching, have
long been suggested as potential risk factors for TMD [8]. The
mechanisms through which these habits contribute to TMD
onset and progression may involve multifactorial processes, in-
cluding the imposition of excessive and sustained mechanical
stress on the masticatory muscles and articulation.

Thisstudy has afewlimitations. Analysing a convenience sample
in a single company and examining their workplace may lead to
poor representation of thehigh-risk population. For this reason,

other waste collection companies should be studied. Performing
the interview at their workplace might have excluded subjects
with negativeself-perceptions of their health, who might have
refused to participate to avoid personal exposure. While a
more systematic sampling strategy—rather than convenience
sampling—would enhance the study's representativeness and
minimise selection bias, implementing such a method would
have been impractical and potentially unfeasible for this study.
Nevertheless, the power analysis conducted for mild and mod-
erate/severe TMD indicated an adequate sample size. The post
hoc power calculation showed 78.8% for mild TMD and 100% for
moderate/severe TMD in a one-sided test with an alpha level of
0.05. A standardised clinical examination using the Diagnostic
Criteria for Temporomandibular Disorders criteria would pro-
vide more robust diagnostic accuracy compared to the current
self-reported symptoms approach [34].

This cross-sectional study simultaneously measured exposure
and health outcomes; therefore, it is impossible to conclude
the cause-effect relationship. Thus, longitudinal studies should
be planned to establish a temporal relationship between these
variables. Future research should also focus on cost-benefit
analyses of preventive interventions to justify workplace health
programmes. Additionally, studies should investigate the effec-
tiveness of specific interventions, such as stress management
programmes or ergonomic modifications, to better understand
their impact on TMD development.

The findings of this study highlight the need for regular TMD
screening programs within waste management companies,
emphasising both physical and psychological assessments.
Healthcare providers working with this population should prior-
itise alcohol dependence screening. Preventive measures should
integrate stress management techniques, ergonomic training to
mitigate workplace-related risks, and educational initiatives to
address and reduce parafunctional habits. Additionally, treatment
strategies must be tailored to the unique occupational challenges
of waste collectors, considering their demanding work schedules
and the physical nature of their tasks to ensure effective manage-
ment and improved health outcomes. Workplace policies should
also address psychosocial health and target alcohol dependence
risks, creating a more supportive and healthier environment.

Implementing these findings into practice may require a phased
approach, beginning with basic TMD screening integrated into
routine health checks. Preventive education addressing key risk
factors should follow, alongside clear referral pathways for timely
intervention. Regular monitoring and evaluation are essential
to refine strategies and demonstrate programme effectiveness.
Collaboration between occupational health services, TMD spe-
cialists, and mental health professionals is crucial to provide a
comprehensive and holistic approach to worker health.

In conclusion, TMD was observed in almost half of the people. In
this sample of domestic waste collectors, moderate/severe TMD
was associated with alcohol dependence, while mild TMD was re-
lated to age, psychosocial, and parafunctional factors. TMD was
not associated with domestic waste-collecting work. Thus, address-
ing physical and mental health issues in this occupational group
may maximise their well-being, mitigating symptomatology and
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TABLE 5 | Bivariate analysis of the association between TMD and putative risk factors in operational workers in Brazil (N=128).

Absent/ Moderate/ OR (95%
Total Mild Severe Ch),p Total Absent Mild OR (95% CI), p
Variable N (%) N (%)
Socio-demographic factors
Age (years) 0.21 (0.03- 2.22(1.01-
1.73), 0.10 4.88),0.05
<37 91(70.0)  81(68.1) 10 (90.9) 81 54 (75.0) 27
(68.1) (57.4)
>37 39(30.0)  38(31.9) 1(9.1) 38 18 (25.0) 20
(31.9) (42.6)
Education level 1.47 (0.42- 0.86 (0.40-
(years) 5.11),0.38 1.86), 0.70
<9 48(36.9)  43(36.1) 5(45.5) 43 27 (37.5) 16
(36.1) (34.0)
>9 82(63.1)  76(63.9) 6 (54.5) 76 45 (62.5) 31
(63.9) (66.0)
Monthly income 1.14 (0.32- 0.70 (0.33-
(US$) 4.12),0.56 1.48), 0.35
<250.00 79(60.8)  72(60.5) 7 (41.2) 72 46 (63.9) 26
(60.5) (55.3)
>250.00 51(39.2)  47(39.5) 4(36.4) 47 26 (36.1) 21
(39.5) (44.7)
Occupational 1.60 (0.76-
factors 3.36), 0.22
Employment time 0.31 (0.06- 69 45 (62.5) 24
(years) 1.48), 0.11 (58.0) (51.1)
<4 78 (60.0) 69 (58.0) 9 (81.8) 50 27 (37.5) 23
(42.0) (48.9)
>4 52(40.0) 50 (42.0) 2(18.2)
Work shift 3.13 (0.89- 0.69 (0.30—
10.95), 0.07 1.61), 0.39
Day shift 91(70.0)  86(72.3) 5(45.5) 86 50 (69.4) 36
(72.3) (76.6)
Night shift 39 (30.0) 33 (27.7) 6 (54.5) 33 22 (30.6) 11
(7.7) (23.4)
Psychosocial 0.49 (0.14- 4.33(1.93-9.70),
factors 1.77), 0.22 <0.001
No 62(477)  55(46.2) 7 (63.6) 55 43 (59.7) 12
(46.2) (25.5)
Yes 68(52.3)  64(53.8) 4(36.4) 64 29 (40.3) 35
(53.8) (74.5)
Environmental
factors
Alcohol 4.58 (1.95- 0.83 (0.40-
dependence 10.68), 0.02 1.74), 0.63
(Continues)
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TABLE 5 | (Continued)
Absent/ Moderate/ OR (95%
Total Mild Severe Ch),p Total Absent Mild OR (95% CI), p
Variable N (%) N (%)
No 62(47.7) 60 (50.4) 2(18.2) 60 35 (48.6) 25
(50.4) (53.2)
Yes 68(52.3) 59 (49.6) 9 (81.8) 59 37(51.4) 22
(49.6) (46.8)
Smoking habits 2.84(0.80- 1.30 (0.55-
10.03), 0.10 3.10), 0.55
No 98 (75.4)  92(77.3) 6 (54.5) 92 57(79.2) 35
(77.3) (74.5)
Yes 32(24.6)  27(22.7) 5 (45.5) 27 15 (20.8) 12
(22.7) (25.5)
Oral factors
Parafunctional 0.85(0.24- 6.27 (2.78-14.12),
habits 3.05), 0.53 <0.001
No 78 (60.0) 71 (59.7) 7 (63.6) 71 55 (76.4) 16
(59.7) (34.0)
Yes 52(40.0) 48 (40.3) 4(36.4) 48 17 (23.6) 31
(40.3) (66.0)
Missing teeth 0.31 (0.04- 1.11 (0.47-
2.54),0.22 2.60), 0.81
<5 100 (76.9) 90 (75.6) 10 (90.9) 90 55 (76.4) 35
(75.6) (74.5)
>5 30(23.1) 29 (24.9) 1(9.1) 29 17 (23.6) 12
(24.4) (25.5)
enhancing workers' productivity. Future studies should include Acknowledgements
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