Detailed synthesis of risk factors
Below we report our detailed findings according to risk factor domains and prioritised by risk of bias (low risk of bias representing the best available evidence) and the hierarchical phases of evidence, with phase III studies presenting the strongest (confirmatory) evidence of association. Throughout this section, we highlight risk factor estimates (point and 95% CI estimates) from low risk of bias phase III studies. All estimates are detailed in Appendix 4 (Online Supplementary Material).

Sociodemographics 
Low risk of bias studies (N=4): There were no phase III studies that examined the risk of LDH by different sociodemographic characteristics. Evidence from two phase II studies [11, 43] indicate that the incidence of LDH with radiculopathy increases with age, peaking about the fourth and fifth decades of life, and decreasing in later life. Three phase II studies [11, 41, 67] reported an increased risk for men, while one phase II study [24] reported an increased risk for women. Miranda et al. found no evidence of an association between sex and the development of clinical LDH with radiculopathy (sciatica) [43]. Heliövaara et al. suggested a higher incidence of LDH in middle class men compared to higher social class [9–11] while another phase II study reported no association between socioeconomic background and the incidence of LDH surgery in men and women in Finland [41].
Moderate risk of bias studies (N=24): Five studies (one phase III [36]) suggested an increased risk for LDH with radiculopathy with age, peaking at the fourth and fifth decade of life [33, 34, 36, 37, 59], whereas five studies reported no association with age among male worker cohorts and Han Chinese patients [21, 22, 35, 50, 56]. Four studies reported no association between sex and LDH with radiculopathy [18, 21, 22, 33, 35, 56], while two studies found an increased risk for men compared to women [26, 27, 30–32, 36, 37], and two, an increased risk for women [38, 40]. Evidence from one phase III [36] and one phase II [37] study suggested that the incidence of LDH with radiculopathy decreases with years of education, while two phase II studies [28, 50] found no association between education and the risk of LDH. Leino-Arjas et al. found an increased incidence of hospital care due to LDH across lower quintiles of personal net income compared to the highest quintile in their phase III analysis [36], whereas they reported a greater risk of hospitalised LDH among those with the highest quartile of personal net income compared to those with the lowest quartile in their phase II analysis [37].

Body mass index, anthropometrics, and genetics 
Low risk of bias studies (N=4): One phase II study found an association between obesity and LDH with radiculopathy in women, but not in men [41]. Another phase II study reported a positive association in men, but no association in women [10]. One phase III study found weak associations between higher BMI categories of overweight and obesity, compared with BMI <21.9 kg/m2, and the incidence of LDH with radiculopathy (BMI 25.0-26.9 kg/m2, RR 1.1 [1.0-1.3]; 27.0-28.9 kg/m2, RR 1.2 [1.0-1.4]; ≥29 kg/m2, RR 1.1 [1.0-1.3]) [19], while another phase II study found no association [9–11, 43]. Heliövaara et al. (phase II) reported no evidence of an association between height and the risk of LDH [9–11].
Moderate risk of bias studies (N=28): Four studies indicated that the incidence of LDH with radiculopathy increases with higher BMI and/or obesity compared with healthy weight [36, 51, 52, 59], while six found no association [21, 26–32, 35, 55, 56]. Three studies reported a positive association between body height and risk of LDH [35, 55, 59], while two studies reported no association [28, 51]. One study reported an indication of a positive association between body height and risk of LDH in women, but a negative association in men [26, 27, 30–32]. We found evidence of an increased risk of LDH with radiculopathy in those with facet tropism [7, 65], asymmetry of endplates [60], lumbar transitional vertebra [6]. We found preliminary evidence of an ethnic association among people of Sri Lankan ethnicity with a 25-hydroxyvitamin D deficiency [61], and a genetic predisposition for LDH with radiculopathy, although results varied depending on the gene models used to estimate risk [4, 5, 8, 13–16, 20–22, 25, 38–40, 42, 44, 47, 57, 61–64, 66].	Comment by Cesar A Hincapié: between height and LDH?	Comment by Daniela Kroismayr: yes

Health conditions, prior pain, and comorbidities
Low risk of bias studies (N=5): Jhawar et al. found phase III evidence that the presence of cardiovascular risk factors (vs. absence of each risk factor), including diabetes (RR 1.5 [1.2-2.0]), high cholesterol (RR 1.3 [1.1-1.4]), hypertension (RR 1.3 [1.1-1.4]), and a family history of a parent who had suffered a myocardial infarction before age 60 (RR 1.1 [1.0-1.3]), were associated with an increased risk of LDH with radiculopathy in women [19]. A history of low back accidents or low back injuries, chronic disease or disability, and chronic cough or respiratory symptoms were not associated with LDH with radiculopathy [11, 41, 43]. No evidence of an excess risk for early LDH surgery after a chiropractic care visits compared to primary care physician visits was found (chiropractic care IRR 12.9 [7.2-23.3], primary care physician IRR 14.5 [9.9-21.2]) [12].
Moderate risk of bias studies (N=12): No evidence of an association was found between LDH with radiculopathy and presence of neck pain [35]; lumbar spine degeneration [51]; and arthritis [56]. Four studies reported an increased incidence of LDH with radiculopathy in those with a history of back symptoms, low back pain, sciatica and LDH with radiculopathy [35, 50, 51, 56], while one study found no association [36, 37]. One study found an association of chronic cough and respiratory symptoms in women[26], while one study found no association [28].

Health behaviours
Low risk of bias studies (N=5): Evidence from one phase III 29and two phase II studies [41, 43] suggests that the incidence of LDH with radiculopathy increases with smoking (phase III, [19] current smoker vs. nonsmoker RR 1.4 [1.3-1.5]). However, one phase II study [9–11] found no association between smoking and the risk of LDH with radiculopathy. One study found no association between the incidence of LDH with radiculopathy and drinking [41]. Balling et al. (phase III) [1] found an increased incidence of LDH associated with moderate physical activity during leisure time (i.e., exercise, endurance training or heavy gardening for at least 4 hours per week), compared with light physical activity (walking, bicycling, or other light activities for a minimum of 4 hours per week) (HR 1.3 [1.0-1.6]). Miranda et al. reported an increased incidence of clinical LDH (sciatica) associated with walking but a decreased incidence associated with jogging [43]. Another study found a positive association between the frequency of participation in sports clubs (4-5 times per week) and risk of LDH surgery in women, but not in men [41]. Finally, Heliövaara et al. (phase II) found no association between physical or sports activity and the incidence of LDH [9–11].
Moderate risk of bias studies (N=16): Six studies found an association between the incidence of LDH with radiculopathy and smoking [28, 38, 40, 46, 48, 59], while five studies reported no association [21, 22, 35, 51, 55], and one a negative association [64]. One study suggested a higher risk of LDH with radiculopathy with alcohol consumption [40], while two studies found no association [22, 55]; and two other studies found a negative association [38, 64]. Two studies reported indications of negative associations between physical activity and LDH with radiculopathy [22, 26, 27, 30–32], while five studies found no association between physical fitness, physical or sports activity, and the incidence of LDH with radiculopathy [23, 28, 35, 45, 55].

Personal physical factors
Low risk of bias studies (N=1): One phase II study reported no association between personal car driving and incidence of LDH with radiculopathy among workers [43].
Moderate risk of bias studies (N=6): There was evidence suggesting a higher incidence of LDH with radiculopathy associated with do-it-yourself activities [35]; nonoccupational lifting and bending [46]; lifting children [46]; and soft bed types [22]. Three studies suggest a higher incidence of LDH with radiculopathy in persons driving non-Japanese and non-Swedish cars, as well as personal driving, while there was no evidence of associations found for driving patterns and personal driving in workers and healthcare patients [28, 31, 46].

Personal psychosocial factors
Low risk of bias studies (N=3): Two phase II studies from Finland found an increased incidence of LDH with radiculopathy in those who reported mental stress “to some extent” or “rather much or much” [43]; and a greater number of psychological distress symptoms in women, but not in men [9–11]. However, one other study reported no association between the risk of LDH with radiculopathy and personal mental stress [41].
Moderate risk of bias studies (N=6): Two studies suggested an association of LDH with hysteria in blue-collar workers [49], and depression among outpatients in a Veterans Affairs healthcare system [56]. Four studies found no associations between the risk of LDH with radiculopathy and personal mental stress [51, 55]; psychological well-being [35]; or number of stressful life events in the previous year [26, 27, 30–32].

Occupational physical factors
Low risk of bias studies (N=5): In their phase III study, Wahlström et al. reported a positive association among construction workers with moderate to high whole-body vibration exposure compared with nonexposed white-collar workers and foremen (RR 1.4 [1.1-1.6]) [58]; while Brauer et al. found no phase III evidence of an association between cumulative years of employment as an airport baggage-handler compared with a non-baggage handler and LDH with radiculopathy (incidence rate ratio 0.8 [0.6-1.2]) [3]. Miranda et al. found an association of trunk twisting movements and the incidence of LDH in Finnish forestry industry workers in their phase II study, but no association with working with the trunk flexed forward [43]. No evidence of associations was reported between the incidence of LDH with radiculopathy and sedentary or sitting work [1, 43]; working in a kneeling or squatting position [43]; occupational truck driving, working with hands above shoulders, or manual materials handling [43]. One study reported an association of LDH with radiculopathy and physical workload in Finnish women, but no association was found among men in the general Finnish population nor in Finnish forestry industry workers [43].
Moderate risk of bias studies (N=13): The evidence varied. Seven studies suggested a higher risk of LDH with radiculopathy associated with high cumulative work hours of extreme forward bending 68; occupational lifting and twisting with knees not bent [28, 29]; and, occupational driving and truck driving [26, 27, 30–32, 35]. Phase III evidence reported a positive dose-response relationship between cumulative lumbar load (in Newton-hours [Nh]) through manual materials handling (lifting, carrying, pulling, pushing, throwing, shoveling loads weighing at least 5 kg) and/or by intensive-load working postures (postures with trunk inclination ≥20-degrees) and LDH with radiculopathy in both men (0 to <5.0*106 Nh, referent; 5.0 to <21.51*106, OR 1.9 [1.1-3.0]; ≥21.51*106, OR 3.7 [2.3-6.0]), and women (0 Nh, referent; >0 to <4.04*106, OR 2.2 [1.3-3.8]; 4.04 to <14.47*106, OR 3.6 [2.1-6.1]; ≥14.47*106, OR 3.5 [2.0-5.9]OR 3.5 [2.0-5.9]) [2, 53]. Five studies found no association of LDH with radiculopathy with workplace exposure to draft or cold [50]; bending forward and backward [35]; inconvenient work postures [36]; sedentary and sitting work [35, 36]; video display terminal work [36]; working in a kneeling or squatting position [35]; twisted or bent occupational postures [50], prolonged standing at work [35]; frequency of bending and twisting; and manual materials handling in women and men [26, 27, 35, 36, 54]. Four studies indicated a tendency for a positive association with exposure to whole body vibration [2, 22, 40, 54], while two studies found no association [21, 50]. Three studies suggested a positive association of LDH with radiculopathy and work physical strenuousness and physical workload in German men [54], Han Chinese patients [21], and male workers in Denmark [55]; while two studies reported no association in Finnish populations [17, 36].

Occupational psychosocial factors
Low risk of bias studies (N=1): In their phase II study, Miranda et al. found no evidence of associations between the incidence of LDH with radiculopathy and job satisfaction, work psychosocial overload, and perceived risk of work injury [43].
Moderate risk of bias studies (N=5): Evidence indicated a positive association between the risk for LDH with radiculopathy and a greater number of work years with a high degree of time pressure 68; higher levels of perceived work injury risk, and a 3-shift work schedule in women 39. Job control was found to be negatively associated with the risk of LDH among the Finnish workforce [36]. No evidence of associations was reported between LDH with radiculopathy and social demands for work, mental stress at work, high work pace, problems or dissatisfaction with workmates and superiors, psychic strain through contact with clients, too much responsibility, and monotonous and boring work [36, 50, 54, 55].
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