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Abstract:
							                           

INTRODUCTION. Commuting accidents, defined as those occurring during the usual journey between home and the workplace or vice versa, may cluster or vary across working days. However, in Ecuador, evidence on these temporal patterns remains limited. OBJECTIVE. To assess the presence of the 'Monday effect' and the 'Weekday effect' in commuting accident injuries in Ecuador, and to explore heterogeneity by sex and age group. METHOD. Exploratory study based on administrative records from 2023–2024 (n = 3,469). Daily proportions (95% CI), relative index (Monday = 100), and linear trends (β, R²) of commuting accidents during peak commuting hours (Monday to Friday) were estimated. Differences between consecutive days were assessed using the Z statistic (p < 0.05). RESULTS. Men accounted for the majority of accidents (61%). Among women ≤29 years, a significant increase was observed on Tuesday compared with Monday (p < 0.05), while among men ≥50 years, a significant downward trend from Monday to Friday was detected (β = −7.67; R² = 0.871; p = 0.020). In other groups, variations were not statistically significant. DISCUSSION AND CONCLUSIONS. Commuting accidents in Ecuador show a homogeneous distribution across the working week, with no confirmation of the temporal patterns analyzed, though vulnerable subgroups were identified. Longitudinal studies are needed to further examine these findings and support targeted preventive measures focused on mobility during peak hours.



Keywords: commuting accidents, monday effect, weekday effect, occupational road safety, Ecuador.
		                         


Resumen:
						                           

INTRODUCCIÓN. Los accidentes in itínere, definidos como aquellos que ocurren durante el trayecto habitual entre el domicilio y el lugar de trabajo o viceversa, pueden concentrarse o variar a lo largo de los días laborables. Sin embargo, en Ecuador la evidencia sobre estos patrones temporales es limitada. OBJETIVO. Evaluar la presencia del “efecto lunes” y del “efecto día de la semana” en las lesiones por accidentes in itínere en Ecuador, y explorar la heterogeneidad según sexo y grupo de edad. MÉTODO. Estudio exploratorio basado en registros administrativos de 2023–2024 (n = 3.469). Se estimaron proporciones diarias (IC 95%), índice relativo (lunes = 100) y tendencias lineales (β, R²) de los accidentes in itínere ocurridos durante las horas pico de desplazamiento (lunes a viernes). Las diferencias entre días consecutivos se evaluaron mediante la estadística Z (p < 0,05). RESULTADOS. Los hombres representaron la mayoría de los accidentes (61%). Entre las mujeres ≤29 años se observó un incremento significativo el martes respecto al lunes (p < 0,05), mientras que en los hombres ≥50 años se detectó una tendencia descendente significativa de lunes a viernes (β = −7,67; R² = 0,871; p = 0,020). En los demás grupos, las variaciones no fueron estadísticamente significativas. DISCUSIÓN Y CONCLUSIONES. Los accidentes in itínere en Ecuador presentan una distribución homogénea a lo largo de la semana laboral, sin confirmación de los patrones temporales analizados, aunque se identificaron subgrupos vulnerables. Se requieren estudios longitudinales para profundizar en estos hallazgos y respaldar medidas preventivas dirigidas a la movilidad durante las horas pico.



Palabras clave: accidentes in itínere, efecto lunes, efecto día de la semana, seguridad vial laboral, Ecuador.
                                


Resumo:
						                           

INTRODUÇÃO. Os acidentes de trajeto, definidos como aqueles que ocorrem durante o percurso habitual entre a residência e o local de trabalho ou vice-versa, podem se concentrar ou variar ao longo dos dias úteis. No entanto, no Equador, as evidências sobre esses padrões temporais ainda são limitadas. OBJETIVO. Avaliar a presença do “efeito segunda-feira” e do “efeito dia da semana” nas lesões por acidentes de trajeto no Equador, e explorar a heterogeneidade segundo sexo e faixa etária. MÉTODO. Estudo exploratório baseado em registros administrativos de 2023–2024 (n = 3.469). Foram estimadas proporções diárias (IC 95%), índice relativo (segunda-feira = 100) e tendências lineares (β, R²) dos acidentes de trajeto ocorridos nos horários de pico de deslocamento (segunda a sexta-feira). As diferenças entre dias consecutivos foram avaliadas por meio da estatística Z (p < 0,05). RESULTADOS. Os homens representaram a maioria dos acidentes (61%). Entre as mulheres ≤29 anos observou-se um aumento significativo na terça-feira em comparação à segunda-feira (p < 0,05), enquanto nos homens ≥50 anos foi detectada uma tendência decrescente significativa de segunda a sexta-feira (β = −7,67; R² = 0,871; p = 0,020). Nos demais grupos, as variações não foram estatisticamente significativas. DISCUSSÃO E CONCLUSÕES. Os acidentes de trajeto no Equador apresentam uma distribuição homogênea ao longo da semana de trabalho, sem confirmação dos padrões temporais analisados, embora tenham sido identificados subgrupos vulneráveis. São necessários estudos longitudinais para aprofundar esses achados e apoiar medidas preventivas direcionadas à mobilidade nos horários de pico.



Palavras-chave: acidentes de trajeto, efeito segunda-feira, efeito dia da semana, segurança viária ocupacional, Equador.
                                








INTRODUCTION


In many countries, social security systems recognise injuries sustained during the regular commute between home and the workplace as occupational accidents (community accidents). Beyond their legal implications, commuting accidents are a significant public health concern. They impose a substantial burden of morbidity and mortality on the workforce, resulting in considerable economic consequences, primarily through increased healthcare costs and reduced enterprise productivity [1–4]. In light of their considerable magnitude, both the International Labour Organization and the World Health Organization acknowledge commuting accidents as a priority concern for both occupational and public health. This underscores the necessity for their incorporation into national occupational road safety agendas [5–7].

The majority of commuting accidents result in temporary disability, with a disproportionate incidence observed among younger workers [8–10]. Major risk factors include the mode of transportation (motorcycle and pedestrian), the length of the commute, and the high traffic density during peak hours [3,4,10]. In addition to individual risk factors, the analysis of temporal patterns has emerged as a key approach to understanding the distribution of commuting accidents throughout the working week.

One of the most extensively studied phenomena in occupational epidemiology for understanding the temporal patterns of accidents is the so-called 'Monday effect'. This refers to the observation of a higher frequency of accidents on Mondays, followed by a progressive decline as the working week advances [11,12]. Complementarily, the so-called 'Weekday effect' has been proposed, which describes the proportional variations in accidents between consecutive working days. This phenomenon is particularly useful for detecting increases or decreases on specific days that might remain unnoticed in an analysis restricted solely to the 'Monday effect' [13].

Although both phenomena have been examined in relation to workplace accidents, the evidence specific to commuting accidents remains limited. Considering both phenomena together provides a valuable tool in occupational road safety, as it allows the identification of critical moments within the working week and supports the design of more targeted preventive strategies on specific days [9].

In the Republic of Ecuador, the available evidence on commuting accidents remains limited [14], and, to the best of our knowledge, neither the 'Monday effect' nor the 'Weekday effect' has been evaluated in this context. Accordingly, the present study aims to jointly test two hypotheses. The first (Hypothesis 1) posits that commuting accidents are more concentrated on Mondays and progressively decrease as the working week advances, consistent with the so-called 'Monday effect'. The second (Hypothesis 2) proposes that the proportion of such accidents varies significantly across the working days, thereby supporting the existence of a 'Weekday effect'.

The joint testing of both hypotheses, conducted for the first time in the country, could more precisely guide the design of occupational road safety campaigns targeted at commuting periods between home and the workplace among the working population.





METHODOLOGY


An exploratory observational study was conducted using anonymized administrative records of commuting accidents qualified by the General Occupational Risk Insurance in 2023 and 2024. It is important to note that these are the only years for which information on the hour of the accident and temporary disability is available.

To ensure comparability across working days, three inclusion criteria were applied (Figure 1). First, only accidents occurring during standard commuting hours were considered, specifically between 5:00 and 8:59 (journey to work) and between 16:00 and 19:59 (return home): 5,392 cases (77.1% of 6,993). Second, the analysis was restricted to accidents occurring during the standard working week (Monday to Friday), reducing the number of cases to 4,711 (87.4% of 5,392). Finally, only accidents that resulted in injuries causing at least one day of temporary disability were included, yielding a final sample of 3,469 cases (73.6% of 4,711).
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Figure 1. 





Flow diagram of commuting accidents selected for inclusion in the analysis.















To test the proposed hypotheses, we adopted the methodology described in previous studies [11,13]. For Hypothesis 1, daily proportions of commuting accidents relative to the total for the working week were estimated, together with their 95% confidence intervals (95% CI). A linear trend across the week was subsequently assessed using ordinary least squares regression, estimating both the coefficient of determination (R²) and the slope (β), with Monday taken as the reference day (relative index = 100). For Hypothesis 2, proportional differences between consecutive days (Tuesday vs. Monday, Wednesday vs. Tuesday, etc.) were compared using the Z statistic (critical value = 1.96).

Detailed results of these analyses are presented in the Supplement. In the figures provided in the Results section, the relative index of commuting accidents for each working day is shown, highlighting significant changes between consecutive days.

Statistical analyses were performed using Jamovi software (version 2.3.21.0), and figures were produced with Microsoft Excel (version 16.78). Analyses were stratified by age group, with separate evaluations for women and men, applying a statistical significance level of p < 0.05. The study was reviewed by the General Occupational Risk Insurance of the Ecuadorian Social Security Institute.





RESULTS


Figure 2 shows the distribution of the 3,469 accidents by working day and by commuting periods in the morning (05:00–08:59) and afternoon (16:00–19:59). A higher concentration of accidents was observed on Monday and Wednesday mornings, as well as on Tuesday and Wednesday afternoons, followed by a decline on Thursday and Friday. Women accounted for 39% of the cases, with a higher concentration from the age of 30 onwards, whereas among men accidents occurred more frequently in those under 40 years of age (Figure 3).

Figure 4 shows the relative index of commuting accidents with Monday as the reference (=100) among women. No 'Monday effect' (Hypothesis 1) was observed, although the frequency displayed a downward trend toward Friday, which was not statistically significant (see Supplement). The pattern most consistent with a 'Monday effect' was found among women aged 30–39 years (β = −8.78, R² = 0.692, p = 0.081) and 40–49 years (β = −7.62, R² = 0.755, p = 0.056). Regarding the 'Weekday effect' (Hypothesis 2), a significant increase was observed on Tuesday (vs. Monday) among women aged ≤29 years. For the remaining age groups, this effect was only evident on Friday (vs. Thursday).

Among men (Figure 5), a downward trend from Monday to Friday was observed across all age groups (see Supplement). However, this trend was statistically significant only in workers aged ≥50 years (β = −7.67; R² = 0.871; p = 0.020). Consequently, the presence of the 'Monday effect' (Hypothesis 1) was not confirmed in most age groups. In the analyses of significant changes between consecutive days, the 'Weekday effect' (Hypothesis 2) was observed only when comparing Friday with Thursday, and solely among workers younger than 50 years.
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Figure 2.





Hourly distribution of commuting accidents during the working week (n = 3,469).
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Figure 3.





Distribution of commuting accidents by sex and age group.
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Figure 4. 





Relative weekly variation (Monday = 100) of commuting accidents among women by age group.
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Figure 5. 





Relative weekly variation (Monday = 100) of commuting accidents among men by age group.



















DISCUSSION AND CONCLUSIONS


This study analyzed administrative records of injuries from commuting accidents resulting in temporary disability in the Republic of Ecuador, with the aim of jointly testing two hypotheses. Overall, the results allowed us to reject both hypotheses: neither the existence of a 'Monday effect' (Hypothesis 1) nor a 'Weekday effect' (Hypothesis 2) was confirmed.

In contrast to reports from other countries [9,13], although our analyses do not allow causal explanations, the frequency of commuting accidents appears to remain constant throughout the working week, regardless of the day. By contrast, the temporal patterns by time of day (Figure 2) are consistent with those described in previous studies. The high traffic density observed during peak hours, between 5:00 and 9:00 and between 17:00 and 19:00 [13,16–19], reflects the homogeneity of work start and end times across most economic activities.

The sex-stratified analysis revealed that men accounted for the majority of commuting accidents (Figure 3), consistent with previous studies highlighting their greater exposure to motorized means of transportation [8,20,21]. However, in both men and women, the weekly distribution was similar (Figures 4 and 5), in line with recent research indicating that traffic conditions exert a comparable influence on both sexes [22].

Among young women under 30 years of age (Figure 4), an increase in commuting accidents was observed on Tuesday compared with Monday. Although unexpected, this finding could be related to the participation of this age group in hospitality and commerce activities, where Monday is often a day off, as well as to the higher traffic density reported on Tuesdays compared with Mondays [23]. In addition, the potential influence of psychosocial factors cannot be ruled out. Nevertheless, these explanations should be examined in future research.

This study has some limitations that should be considered when interpreting the results. First, it was based on administrative records of workers affiliated with the social security system, which implies a possible underreporting of non-reported accidents. Second, the information was limited to the 2023–2024 period and did not include additional variables, restricting the possibility of conducting more detailed analyses. Third, the analyses were restricted to commuting periods at the beginning and end of the working day, which entailed the exclusion of events occurring outside these intervals. Nevertheless, these time windows correspond to standard mobility peaks.

In conclusion, commuting accidents in the Republic of Ecuador exhibit a relatively homogeneous distribution across the working days, with no consistent differences by age or sex. As this is an exploratory study, it would be premature to propose specific preventive actions solely on the basis of the present findings. At this stage, priority should be given to strengthening workers’ awareness and sensitization regarding road risks during peak hours, a responsibility that primarily falls on enterprises within the scope of their preventive obligations. These actions should be complemented by nationwide campaigns jointly coordinated by the General Occupational Risk Insurance, the Occupational Safety and Health and Risk Prevention Directorate of the Ministry of Labour, and the National Transit Agency.
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