Pesticides and musculoskeletal defects


Table 1. Pattern of maternal occupational pesticide exposures (N=3715), National Birth Defects Prevention Study, 1997-2002

	Exposure type
	N
	%

	
	Any Pesticide
	1215
	32.71

	
	  Any Insecticides†
	1212
	32.62

	
	  Any Herbicides†
	  387
	10.42

	
	  Any Fungicides†
	  319
	  8.59

	
	
	
	

	
	  Insecticides only
	  821
	22.10

	
	  Herbicides only
	     3
	  0.08

	
	  Fungicides only
	     0
	  0.00

	
	  Insecticides and herbicides only
	   72
	  1.94

	
	  Insecticides and fungicides only
	     7
	  0.19

	
	  Herbicides and fungicides only
	     0
	  0.00

	
	  Insecticides, herbicides and fungicides only
	 312
	  8.40

	
	No exposure
	   2500
	   67.29

	Total
	   3715
	

	13 participants had missing exposure information

†Includes exposure to the other two pesticide types
	
	


Table 2. Selected infant and maternal characteristics for controls and cases with selected isolated musculoskeletal defects, National Birth Defects Prevention Study, 1997-2002

	
	Controls (N=2857)
	Craniosynostosis (N=273)
	Gastroschisis

(N=258)
	Diaphragmatic Hernia

(N=173)
	Transverse Limb Deficiency

(N=167)

	
	N        (%)
	N         (%)
	N         (%)
	N         (%)
	N         (%)

	Infant Characteristics
	
	
	
	
	

	  Sex
	
	
	
	
	

	    Male
	1417   (49.6)
	193   (70.7)*
	122  (47.3)
	106   (61.3)*
	  85   (50.9)

	    Female
	1438   (50.4)
	  80   (29.3)
	136   (52.7)
	  67   (38.7)
	  82   (49.1)

	  Singleton birth
	
	
	
	
	

	    Yes
	2763   (96.7)
	255   (93.4)*
	254   (98.5)
	164   (94.8)
	158   (94.6)

	    No
	    94     (3.3)
	  18     (6.6)
	    4     (1.6)
	    9     (5.2)
	    9     (5.4)

	Maternal Characteristics
	
	
	
	
	

	  Age at delivery
	
	
	
	
	

	    < 20 
	  208     (7.3)
	  13     (4.8)*
	  81   (31.4)*
	  15     (8.7)
	  17   (10.2)

	    20-34
	2213   (77.5)
	194    (71.1)
	173   (67.1)
	137   (79.2)
	129   (77.3)

	    >=35 
	  436   (15.3)
	  66   (24.2)
	    4     (1.6)
	  21   (12.1)
	  21   (12.6)

	  Race/Ethnicity
	
	
	
	
	

	    Non-Hispanic White 
	1885   (66.2)
	215   (78.8)*
	153   (59.5)*
	118   (68.2)
	110   (65.9)*

	    Non-Hispanic Black
	  359   (12.6)
	    8     (2.9)
	  18     (7.0)
	  14     (8.1)
	  10     (6.0)

	    Hispanic
	  477   (16.7)
	 37    (13.6)
	  67   (26.1)
	  34   (19.7)
	  41   (24.6)

	    Other
	  128     (4.5)
	 13      (4.8)
	  19     (7.4)
	    7     (4.1)
	    6     (3.6)

	  Education
	
	
	
	
	

	    < High School
	  266     (9.3)
	  17      (6.3)
	  46   (18.0)*
	  18   (10.4)
	  16     (9.6)

	       High School
	  690   (24.2)
	  64    (23.5)
	110   (43.1)
	  42   (24.3)
	  45   (27.0)

	     >High School
	1895   (66.5)
	191    (70.2)
	  99   (38.8)
	113   (65.3)
	106   (63.5)

	  Prior pregnancies
	
	   
	
	
	

	    Yes
	1993   (69.8)
	192   (70.3)
	132   (51.2)*
	115   (66.5)
	106   (63.5)

	    No
	  863   (30.2)
	  81   (29.7)
	126   (48.8)
	  58   (33.5)
	  61   (36.5)

	  BMI (kg/m2)**
	
	
	
	
	

	    <18.5
	  144     (5.1)
	  14     (5.2)
	  21     (8.2)*
	    7     (4.2)
	    6     (3.7)

	    18.5-<25
	1606   (57.3)
	144   (53.1)
	183   (71.8)
	105   (62.5)
	  86   (52.4)

	    25-<30
	  626   (22.3)
	  65   (24.0)
	  46   (18.0)
	  35   (20.8)
	  43   (26.2)

	    >=30
	  428   (15.3)
	  48   (17.7)
	    5     (2.0)
	  21   (12.5)
	  29   (17.7)

	  Folic acid use†
	
	
	
	
	

	    Yes
	1537   (53.8)
	171   (62.6)*
	104   (40.3)*
	  90    (52.0)
	  87   (52.1)

	    No
	1320   (46.2)
	102   (37.4)
	154   (59.7)
	  83    (48.0)
	  80   (47.9)

	  Smoking‡
	
	
	
	
	

	    Yes
	  576   (20.2)
	  62   (22.7)
	  95   (36.8)*
	  39   (22.5)
	  27   (16.2)

	    No
	2281   (79.8)
	211   (77.3)
	163   (63.2)
	134   (77.5)
	140   (83.8)

	  Alcohol use‡
	
	
	
	
	

	    Yes
	1265   (44.5)
	126   (46.2)
	122   (47.5)
	  71   (41.0)
	  77   (46.1)

	    No
	1581   (55.6)
	147   (53.9)
	135   (52.5)
	102   (59.0)
	  90   (53.9)

	*Variable proportions different from controls at p< 0.05.

**BMI refers to body mass index prior to pregnancy.
†From one month prior to conception through first month of pregnancy

‡From one month prior to conception through third month of pregnancy
Percentages may not add up to 100% due to rounding.



	Table 3. Periconceptional maternal occupational pesticides exposures among controls and isolated cases, National Birth Defects Prevention Study, 1997-2002.

	
	Controls

(N=2847) †
	Craniosynostosis

(N=273) 
	Gastroschisis

(N=257) †
	Diaphragmatic Hernia

(N=171) †
	Transverse Limb Deficiencies

(N=167) 

	
	
	
	
	
	

	
	  N           (%)
	  N           (%)
	  N           (%)
	  N           (%)
	  N           (%)

	
	
	
	
	
	

	Any Pesticide
	920        (32.3)
	  84        (30.8)
	110       (42.8)
	  47        (27.5)
	  54        (32.3)

	
	
	
	
	
	

	Insecticides Only
	634        (22.3)
	  56        (20.5)
	  65       (25.3)
	  31        (18.1)
	  35        (21.0)

	
	
	
	
	
	

	Insecticides and Herbicides Only
	 54           (1.9)
	    5          (1.8)
	   5         (1.9)
	    4          (2.3)
	    4          (2.4)

	
	
	
	
	
	

	All Three Types
	223          (7.8)
	  23          (8.4)
	  40       (15.6)
	  11          (6.4)
	  15          (9.0)

	†Missing exposures for controls (N=10), gastroschisis (N=1), diaphragmatic hernia (N=2)

.


	Table 4. Multivariable analysis of periconceptional maternal occupational pesticide exposure and selected isolated musculoskeletal defects in their infants, National Birth Defects Prevention Study, 1997-2002.

	
	Craniosynostosis

(N=273)
	Gastroschisis

(N=257) 
	Diaphragmatic Hernia

(N=171) 
	Transverse Limb Deficiencies

(N=167)

	
	
	
	
	

	
	OR    (95% CI)
	OR    (95% CI)
	OR    (95% CI)
	OR    (95% CI)

	Any Pesticide
	
	
	
	

	     Crude OR
	0.93  (0.71-1.22)
	1.57  (1.21-2.03)
	0.79  (0.56-1.12)
	1.00  (0.72-1.40)

	     Adjusted OR†
	0.96  (0.72-1.26)
	1.08  (0.81-1.44)
	0.76  (0.54-1.09)
	0.97  (0.69-1.38)

	Insecticides Only
	
	
	
	

	     Crude OR
	0.90  (0.66-1.23)
	1.34  (0.99-1.82)
	0.76  (0.51-1.14)
	0.94  (0.64-1.39)

	     Adjusted OR†
	0.90  (0.66-1.24)
	0.98  (0.70-1.37)
	0.76  (0.51-1.14)
	0.90  (0.60-1.34)

	Insecticides and Herbicides Only
	
	
	
	

	     Crude OR
	0.94  (0.37-2.39)
	1.21  (0.48-3.08)
	1.15  (0.41-3.23)
	1.26  (0.45-3.55)

	     Adjusted OR†
	1.25  (0.48-3.25)
	0.60  (0.20-1.80)
	1.09  (0.39-3.10)
	1.69  (0.59-4.85)

	All Three Types
	
	
	
	

	     Crude OR
	1.05  (0.67-1.66)
	2.35  (1.61-3.42)
	0.77  (0.41-1.44)
	1.15  (0.66-2.00)

	     Adjusted OR†
	1.13  (0.69-1.84)
	1.36  (0.89-2.08)
	0.69  (0.36-1.34)
	1.06  (0.59-1.92)

	†Odds ratios adjusted for the following maternal variables: craniosynostosis (Black vs. rest; Hispanic vs non-Hispanic; age <20; singleton vs multiple birth; high  BMI; folic acid use during B1-P1; study site); gastroschisis ( Black vs rest; Hispanic vs. non-Hispanic;  age < 20; gravidity;  education high school or less; high  BMI;  smoking during B1-P3;  folic acid use during B1-P1; study site); diaphragmatic hernia ( Black vs. rest; Hispanic vs non-Hispanic; age < 20; study site); transverse limb deficiency (Black vs rest; Hispanic vs non-Hispanic; age < 20; high  BMI; study site).



	Exposure Type
	Maternal Age < 20
	Maternal Age ≥ 20

	
	Cases
	Controls
	OR† (95% CI)
	Cases
	Controls
	OR† (95% CI)

	Any Pesticide
	41 
	113
	0.81  (0.47-1.41)
	    66
	   778
	1.18  (0.84-1.64)

	Insecticides Only
	31
	  68
	1.10  (0.60-2.04)
	    33
	   556
	0.95  (0.63-1.44)

	Insecticides and Herbicides Only
	 1
	   5
	0.88  (0.07-11.11)
	      3
	     44
	0.68  (0.20-2.34)

	All Three Types
	 9
	 40
	0.48  (0.20-1.16)
	    30
	   169
	1.88  (1.16-3.05)

	†Odds ratios adjusted for Hispanic vs non-Hispanic ethnicity, gravidity, maternal education high school or less, high maternal BMI, maternal smoking, maternal folic acid use, and study site. Black vs rest not controlled for due to sparse numbers in mothers under age 20.

NOTE: N/s represent numbers of infants born to exposed mothers, and are smaller than that of the whole study group due to adjustment for covariates, some of which have missing values.


Table 5. Multivariable analysis of periconceptional maternal occupational pesticide exposure and isolated gastroschisis in their infants, stratified on maternal age, National Birth Defects Prevention Study, 1997-2002.
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