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Additional benzene information:  

Exposure to benzene during refueling and driving, as well as the contribution of 

active and passive tobacco smoke, has been considered as part of the characterization of risk 

of the general population (Duarte-Davidson 2001).  Childhood leukemia has been found to 

be associated with exposure to road traffic emissions and close proximity to gas stations. As 

an index of exposure to traffic exhaust, Crosignani et al. estimated the annual mean 

concentration of benzene outside the home using a Gaussian diffusion model. This model 

uses traffic density (vehicles/day) on nearby main roads, distance between roads and 

residence, and information on vehicle emissions and weather conditions to estimate benzene 

concentration. Compared to children whose homes were not exposed to road traffic 

emissions (<0.1 microg/m
3

 of benzene as estimated by the model), the risk of childhood 

leukemia was significantly higher (RR = 3.91; 1.36-11.27) for heavily exposed children 

(over 10 microg/m
3

 estimated annual average) (Crosignani 2004). In a case-control study by 

Steffen et al., positive associations were observed between acute leukemia and in-utero and 

childhood exposure to a close neighboring repair garage or petrol station. The association 

was statistically significant for the latter period (OR 4.0, 1.5 to 10.3). The odds ratios for the 

subgroups of AML and ALL were 7.7 (95% CI 1.7 to 34.3) and 3.6 (95% CI 1.3 to 9.9) 

respectively for exposure during childhood. A positive, statistically significant trend (OR 

1.03, 95% CI 1.01 to 1.05, per month of exposure) was found between duration of 

childhood exposure to a neighboring repair garage or petrol station and acute leukemia.  

However, no association was found between the existence of high traffic roads within a 50 

meter distance of the children’s homes and acute leukemia (Steffen 2004).  
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Medications/therapeutic agents:  

Little data exists about the relationship between parental medication use and 

childhood leukemia. Maternal use of vitamins and iron supplements during pregnancy has 

been associated with a decreased risk of ALL (Wen 2002). However, vitamin use may be a 

behavioral marker for other factors that are associated with decreased risk for disease, 

such as higher socioeconomic status and low alcohol consumption.   

Wen et al. found that parental use of amphetamines or diet pills before and during 

pregnancy increases risk, though not significantly, for ALL, especially if both parents report 

using these drugs (OR 2.8, 0.5–15.6) (Wen 2002).  

Maternal use of medications to treat morning sickness during pregnancy has been 

reported to increase the risk of AML in offspring (Robison 1989). Although the overall 

estimated relative risk was nonsignificant (RR 1.75, 0.98–3.2), a significant elevation (RR 

2.8, p < 0.05) was associated with increased duration of usage (defined as greater than 10 



weeks) compared to no use or use for less than 1 week.   

Exposure of a child or adult to alkylating agents during chemotherapy is associated 

with an increased risk of secondary leukemia, particularly AML. Secondary leukemias 

typically develop 4 to 6 years after exposure to alkylating agents. Incidence of AML as a 

secondary leukemia appears to increase as intensity and duration of exposure increase 

(Tucker 1987). Prolonged exposure in children and adults to DNA topoisomerase II (DNAt2) 

inhibitors (i.e. epipodophyllotoxins, anthracyclines) during treatment used for refractory and 

advanced-stage malignancies has also been identified as a risk factor for developing AML 

(Le Deley 2003; Pui 1991; Ross et al. 1994b).   
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Military history:  

Some researchers have suggested that military service may be a proxy for exposures 

with potential health risks, including leukemia in their offspring. For example, alcohol 

consumption and cigarette and marijuana use have been reported to be more prevalent among 

military personnel than among the general population (Bray 1989).  

Wen et al. investigated the relationship between preconception paternal military 

service and the incidence of childhood leukemia (Wen et al. 2000). The authors reviewed 

three case-control studies conducted by the Children’s Cancer Group that included 

approximately 3000 children with leukemia. They determined that overall paternal military 

service was not associated with leukemia risk.  A nonstatistically significant increase in risk 

for AML was seen among offspring of veterans who had served in Vietnam or Cambodia 

(OR 1.7, CI 1.0–2.9). The risk was primarily present in children diagnosed before the age of 

2 years (OR 4.6, CI 1.3–16.1) (Wen et al. 2000). However, the Centers for Disease Control 

and Prevention (CDC) Vietnam Experience Study did not find a statistically significant 

elevated risk for childhood leukemia among their offspring (The Centers for Disease Control 

Vietnam Experience Study 1988). A study to determine whether U.S. counties that had a 

military air base similar to Naval Air Station Fallon (Nevada), which is in a county with 

increased rates of childhood leukemia, found no evidence of such a relationship among any 

age group (Steinmaus 2004).  
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Nutrition:  

Studies have evaluated diet as a potential risk factor for childhood leukemia including 

maternal dietary intake, breastfeeding, and food consumption by children. In a recent case-

control study in which maternal dietary intake in the 12 months prior to pregnancy was 

obtained consumption of vegetables (OR = 0.53; 0.33-0.85), protein sources (OR = 0.40; 

0.18-0.90), fruits (OR = 0.71; 0.49-1.04), provitamin A carotenoids (OR = 0.65, 0.42-1.01), 

and the antioxidant glutathione (OR = 0.42; 0.16-1.10) were inversely associated with ALL, 

although not statistically significant (Jensen 2004). In two recent meta-analysis studies, 

Guise et al. concluded that “there are few high-quality studies available that examine the 

potential for a protective effect of breastfeeding for childhood leukemia” (Guise 2005) and 

Martin et al. suggested lower risks associated with having been breast-fed of 9% (95% CI = 



2-16%) for acute lymphoblastic leukemia and concluded that ever having been breast-fed is 

inversely associated with acute lymphoblastic leukemia (Martin 2005).   

With regard to food consumption by children and the risk of acute leukemia, the 

relation between the intake of certain food items thought to be precursors or inhibitors of N-

nitroso compounds (NOC) (e.g., luncheon meats, hot dogs) and risk of leukemia was 

investigated in a case-control study among children from birth to age 10 years in Los 

Angeles, California. The only persistent significant association was for children's intake of 

hot dogs (OR = 9.5, 1.6-57.6 for 12 or more hot dogs per month, trend P = 0.01) (Peters 

1994).  In a more recent study focused on the first two years of life, no association between 

eating hot lugs and lunch meats and risk of leukemia was found.  Regular consumption of 

oranges and/or bananas (OR = 0.49, 0.26 – 0.94) and orange juice (OR 0.54, 0.31 – 0.94) was 

associated with a reduction in the risk of childhood leukemia diagnosed between the ages of 

2 and 14 years (Kwan 2004).  
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Additional information on Nonionizing radiation:  

The effect on childhood cancer of prolonged exposure to magnetic fields from electric 

appliances has also been studied. Prenatal electric blanket exposure had a nonstatistically 

significant association with childhood leukemia (OR 1.7, 0.8–3.6) as well as for postnatal 

exposure (OR 1.9, 0.6–6.5) (Savitz 1990). Results were limited due to rarity of appliance use. 

Children’s use of other electrical appliances (e.g., hair dryers, video games) was associated 

with increased risk, but the patterns of risk for duration in years of use and frequency of use 

were inconsistent (Savitz 1990).   
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Additional information on Population mixing:  

Ecological studies have suggested that high levels of population mixing in Greece and 

Italy may have contributed to the high mortality rates from childhood leukemia during the 

1950s and 1960s (Kinlen and Petridou 1995). Ecologic studies from other locations support 

their hypothesis (Gilman 1998; Langford 1991; Stiller and Boyle 1996). A strong, although 

indirect, association between incidence of ALL and areas with population mixing was shown 



in Hong Kong during the 1970s and 1980s (Alexander et al. 1997). Significant clustering of 

childhood leukemia cases in the United Kingdom was found in two studies that used 

residential proximity as a proxy for shared social contacts (Alexander 1993; Smith 1976).   
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