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Abstract
Background: Seasonal variation in the occurrence of birth defects provides indirect evidence of the causal role of environmental factors, because genetic factors do not present seasonality. 
Aim: This study was undertaken to assess the seasonal variation of birth defects in Norway.  

Methods: We conducted a nationwide cross-sectional study of 326,560 births in years 1993-98 using information from the Medical Birth Registry in Norway. We applied the Lorenz curve and the associated Gini index and its 95th percentiles from 10,000 Monte Carlo simulations to identify the specific birth defects and birth defect groups with statistically significant seasonal variation. For the identified outcomes we applied logistic regression analysis to quantify the deviations of the risks of high and low peak months. 

Results: The Gini index indicated a statistically significant seasonal variation ((=0.05) for any birth defect 0.040 (95th percentile=0.024), respiratory defects 0.140 (95th=0.141), and for Down's syndrome 0.148 (95th=0.126).  Based on logistic regression adjusting for maternal age, parity, centrality, population density and industrial profile, the highest risk for a respiratory defect was among infants born in March (adjusted OR 1.82, 95% CI 1.33-2.50), and for Down’s syndrome in February (adjusted OR 1.64, 95% CI 1.21-2.22) compared to the risks of infants born during the other months.

Conclusions: These findings suggest that environmental factors with seasonal variation play a role in the etiology of respiratory defects and Down’s syndrome.
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1. Introduction

There is accumulating evidence that both genetic and environmental factors play a role in the etiology of birth defects [1]. It is likely that there is a multilevel interaction between genetics and environmental factors [2]. Seasonal variation in the occurrence of birth defects provides indirect evidence of the causal role of environmental factors, such as prenatal exposure to disinfection by-products, which has been reported to exhibit seasonality [3]. 

A series of epidemiologic studies have assessed the seasonal variation of birth defects [4-30]. Seasonal variation in the occurrence of neural tube defects has received most attention, but the studies conducted in different parts of the world provide conflicting results.  The studies from the United Kingdom [8], Newfoundland [9] , and South Africa [14] reported a significant seasonal variation in the occurrence of neural tube defects, but studies from Canada [6], Utah [7],  South America [11], Italy [12],  Japan [20], and Northern Germany [21] did not find any seasonality.  Further, there are reports of seasonal variation in the occurrence of oesophagial atresia [12], diaphragmatic hernia [12], cleft lip [22, 27, 28],  anomalies of pulmonary valule [29], ventricular septal defects [25, 30], and Down’s syndrome [17].

We have previously reported relations between exposure to disinfection by-products and the risk of birth defects, in particular neural tube, cardiac, respiratory system, and urinary tract defects [31-32]. Of the specific birth defects, only the risk of ventricular septal defects was significantly elevated with an exposure-response pattern [32]. An elaboration of seasonal variation of these and other birth defects would provide additional insight to the role of environmental factors in the development of birth defects. Therefore we evaluated the seasonal variation in the occurrence of birth defects in Norway using population-based information on all the births that were registered in the nationwide Medical Birth Registry in years 1993-98. 

2. Methods

2.1. Study population

The source population comprised of all 361,767 newborns registered by the Norwegian Birth Registry from 1993 to 1998. We excluded 35,207 (9.7%) newborns due to missing information on gestational age. The study population included 326,560 (90.3%) births and gestational age >37 weeks. The study protocol was approved by the Institutional Review Board of Bloomberg School of Public Health, Johns Hopkins University, and it complied with the principles outlined in the Helsinki Declaration.
2.2. Birth defects

We focused on the most common specific birth defects and the five groups of defects, including neural tube, cardiac, respiratory, oral cleft, and urinary tract defects, which were used in the previous study of Norwegian births [14]. 

All births after the 16th week of gestational age are compulsorily reported to The Medical Birth Registry. During the child's first week of life, a physician, most often a pediatrician makes diagnoses of birth defects. These diagnoses are recorded in the registry. As a result, birth defects diagnosed later in life are not included in the registry. According to the International Classification of Diseases, eighth revision (ICD-8), up to three birth defects are coded for each child. 

2.3. Covariates

We used routine birth registry data to construct the following covariates: maternal age (<20 years; 20-34 years; >=35 years), and parity (0; 1; 2; and >=3 previous deliveries). We received municipal level data from the Norwegian Social Science Data services, which were used to construct three municipal level indicators of socioeconomic status: centrality, population density, and indsutrial profile. Centrality means urbanity and geographical placement in relation to a regional center. In the present analyses, we divided into three levels, low (municipalities with urban centres up to 15,000 residents), medium (urban areas up to 50,000 residents), and high (includes a regional centre). Population density is a measure of the proportion of urban population in the municipality. We used the following categories: 1) < 20%; 2) 20-39.9%; 3) 40-59.9%, 4) 60-79.9% and 5) 80% or more. Industrial profile indicates the relative distribution of trade in the municipality, given by three levels: mainly agriculture/fisheries (low), mainly industry (medium), mainly services (high).

2.4. Statistical methods

We applied the Lorenz curve and the associated Gini index described by Lee [33] to assess the seasonal variation of the birth defects.  This method is more sensitive to minute temporal changes, and the power of the test is relatively higher than the power of other commonly used seasonality tests, such as χ2 goodness-of-fit, Edwards, Roger, and Kuiper. 

We conducted the analyses in three phases: 1) construction of the Lorenz curve, 2) calculation of Gini index, and 3) iteration of phases 1 and 2 using smoothing techniques.

The main parameter in the analyses was the monthly birth defect ratio (Ri), which was calculated for the each 12 months by dividing the number of cases (Ci) that occurred in a given month i during the 6 years by the number of days (Di) in the corresponding month in the same time period (Table 1). First, we ranked the months according to the monthly birth defect ratio from the lowest to the highest. Then we constructed the Lorenz curve by plotting the cumulative percentage of cases in the rank order (y-axis) against the cumulative percentage of days (x-axis).  The area between a diagonal line and the curve (As) quantifies seasonality, i.e. deviation from homogeneous monthly birth defect ratio (Figure1).

The Gini index was defined as two times As. The index varies from 0 representing no seasonal variation to 1 with maximal seasonal variation. We used 10,000 Monte Carlo simulations for each sample size to derive an approximate Gini index distribution. This distribution described the chance variation of Gini index and was used to define the statistical significance of observed seasonal variation. We used 95th percentile Gini index value to assess statistical significance on α = 0.05  level.

The monthly birth defect ratios are subject to substantial chance variation due to relatively small numbers of cases. We used smoothing technique to reduce this chance variation. First, we calculated the 3-month moving average Ri for each month, with two weighting schemes, (1/3, 1/3, 1/3) and (1/4, 2/4, 1/4). Then, we used the smoothed Ri to derive the expected cases for each month. Gini indices were defined for the two weighting schemes, as described above (Gini-1 and Gini-2).

When seasonal variation was identifed by Gini indices, we used the prevalence odds ratio to quantify the timing of peak and amplitude in the seasonal variation. We compared the risk of birth defects in each month to the rest of months. We applied logistic regression to estimate of the odds ratios adjusted for possible confounding factors,.

3. Results
3.1. Any birth defect

Among 326,560 births in the study population from years 1993 to 1998, we identified 10,207 births (3.13%) with a birth defect of interest. Table 2 displays the number and prevalence (%) of birth defects, empirical Gini indices and the 95th percentile Gini index value from Monte Carlo simulation. The Gini index for any birth defect was 0.039 (95th percentile =0.024). The Gini index was larger than the 95th value from the Monte Carlo simulation indicating a significant seasonal variation,  on 0.05 level. To reduce the sampling variation of R, we used the smoothing technique to Gini-1 and Gini-2. The values for Gini-1 and Gini-2 are also given in Table 2. In general, the test statistics for Gini, Gini-1 and Gini-2 were similar. Based on the month of birth, Table 3 shows a statistically significant increase in the risk for any birth defect for children born in February (adjusted OR 1.13, 95% CI 1.06-1.22) and October (adjusted OR 1.09, 95% CI 1.02-1.17). Figure 2 presents graphically the seasonal variation of birth defect occurrence by the month of birth.

3.2. Neural tube defects

We identified 246 births (0.08%) with neural tube defects including 87 (0.03%) anecephalus, 21 (0.01%) encephalocele, and 142 (0.04%) spina bifida cases. The Gini index of neural tube defects (Table 2) was estimated as 0.112 (95th percentile=0.156), i.e. lower than 95th percentile of 10,000 Monte Carlo simulations with sample sizes 246. The Gini index for anencephalus was 0.144 (95th percentile=0.261), for encephalus 0.316 (95th percentile=0.507), and for spina bifida 0.110 (95th percentile=0.205). Thus there was no significant seasonal variation of these defects (Table 2). 

3.3. Cardiac defects

In the present study, a  total of 931 (0.29%) cardiac defects were identified.  Table 2 shows that there was no substatial seasoanal variation in cardiac defects (Gini=0.056, 95th percentile=0.081). Additionally, no seasonal variation was found in the specific cardiac defects, such as transposition of great vessels (Gini=0.232, 95th percentile=0.318), left heart ventricular hyposplasia (Gini=0.196, 95th percentile=0.305), Tetralogy of Fallot (Gini=0.332, 95th percentile=0.400), ventricular septal defet (Gini=0.093, 95th percentile=0.113) and atrial septal defect (Gini=0.143, 95th percentile=0.217). 

3.4. Respiratory defects

A total of 305 (0.09%) infants were identified with respiratory defects.  The Gini-2 index for respiratory defects was 0.101 (95th percentile=0.088), and showed that the null hypothesis of no seasonal variation can be rejected at (=0.05. The test statistics for Gini-1 was 0.098 (95th percentile=0.082), consistently with Gini-2, but for Gini showed borderline seasonal variation (Gini=0.140, 95th percentile=0.141). Thus respiratory defects exhibited significant seasonal variation with the highest risk in March (adjusted OR 1.82, 95% CI 1.33-2.50) and the lowest risk in November (adjusted OR 0.46, 95% CI 0.25-0.83), as shown in Figure 3.

3.5. Oral cleft defects

Six hundred and thirty-one births (0.19%) with oral cleft defects were identified, including 183 (0.06%) cleft palate and 133 (0.04%) cleft lip cases, and 315 (0.10%) cases with both cleft palate and cleft lip. The Gini index of oral cleft defects (Table 2) was estimated as 0.067 (95th percentile=0.098). The Gini index for cleft palate was 0.136 (95th percentile=0.181), for cleft lip 0.182 (95th percentile=0.211), and for cleft palate with cleft lip 0.126 (95th percentile=0.138). There was no significant seasonal pattern for oral cleft defects, cleft palate, cleft lip, and cleft palate with cleft lip.

3.6. Urinary tract defects

There were 399 (0.12%) urinary tract defects in the study population. We found no significat seasonal variation of urinary tract defects (Gini=0.119, 95th percentile=0.122) (Table 2). Consistenly, the effect on specific urinary tract defects, renal agenesis (Gini=0.227, 95th percentile=0.326), cystic kidney disease (Gini=0.244, 95th percentile=0.286), and obstructive defects of urinary tract (Gini=0.153, 95th percentile=0.181) was lower in the estimation of Lorenz curve and the associated Gini index compared with 95th percentile of 10,000 Monte Carlo simulations with each sample size, 55, 72, 183.
3.7. Down’s syndrome

A total of 381 (0.12%) newborns were identified with Down’s syndrome.  The Gini index for Down’s syndrome (Gini=0.148; 95th percentile=0.126) showed that the null hypothesis of no seasonal variation can be rejected  at (=0.05.  The test statistics for Gini-1 (Gini-1=0.094; 95th percentile=0.074), and Gini-2 (Gini-2=0.103; 95th percentile=0.079,) were consistent with Gini. Down’s syndrome occurred most often in February (adjusted OR 1.64, 95% CI 1.21-2.22), and least frequently in August (adjusted OR 0.58, 95% CI 0.37-0.92) and September (adjusted OR 0.59, 95% CI 0.37-0.94), as shown in Figure 4.

4. Discussion 

Based on Monte Carlo simulation, there was a statistically significant seasonal variation in the occurrence of any birth defect, respiratory defects, and Down’s syndrome.  In general, birth defects occurred more frequently in February and October. The highest occurrence of respiratory defects took place in March; and of Down’s syndrome in February. This seasonal variation of birth defects may imply an impact of environmental factors, such as prenatal exposure to disinfection by-products [3], or viral infections [17, 24, 25], which are potential determinants of birth defects and known to exhibit seasonality. Taking into account the length of gestation, the highest peak of conception of respiratory defects for all births over 28 weeks’ gestation was in June and around the summer month. Interestingly, disinfection by-products might vary seasonally and increase with increasing temperature [3]. The etiology of Down’s syndrome is still controversial and hard to understand. There are two possible explanations related to seasoanl variation of Down’s syndrome. One is resulting from maternal first meiotic non-dysjunction occurring during prenatal period [12, 34], the other is that the fetal brain is much more sensitive to viral infections during first few months of gestation [17]. Further research needs to be done to elaborate whether pregnant woman’s exposure to disinfection by-products or virus infections is responsible for seasonality of Down’s syndrome. 

4.1. Validity of results

The Medical Birth Registry in Norway provided health information on a large number of newborns, which made it possible to assess the seasonal variation of relatively rare birth defects. We excluded approximately one-tenth of the births due to insufficient gestational age data. This exclusion was not likely to introduce selection bias, because the characteristic of the excluded individuals did not differ substantially from the included (data not shown). Since date of birth does not reflect the actual time period when the defect was induced and some defects also cause reduced length of gestation, we also used the estimated date of conception to evaluate the seasonal variation. 

The issue of multiple comparisons should be considered when interpreting the results of specific birth defects. In the present study of 32 comparisons (32 types of diagnostic defect and 1 seasonal pattern), two to three statistically significant associations on 0.05 level would be found by chance alone [35, 36]. Weak associations are more likely due to chance than strong associations. Thus, the weak seasonal variation in the occurrence of hydrocephalus could arise from the multiple comparisons. Each reported association should be considered in the light of previous epidemiologic and toxicologic evidence. This study had limited power to detect some of the more rare defects.  For example only 21 out of 326,560 newborns developed encephalocele. 
 Misclassification of birth defects is a potential source of random error, because the diagnostics of birth defects is difficult due to the rarity of each condition.  Generally, the birth defects may be underreported, because we only included those diagnosed within the first 7 days of life. However, we do not have any reason to believe that underreporting would be substantially related to the month of birth. Therefore, in the presence of a true seasonal variation, underreporting would dilute the observed association rather than lead to erroneous inferences. 

4.2. Synthesis with previous knowledge

The results of the present study indicate that there is an overall seasonal variation of birth defects in Norway with peaks in February and October suggesting that environmental factors play a role in the causation of birth defects. We evaluated the consistency of seasonality over time by stratifying the study population into two strata according to the year of birth, and found no significant period effect. None of the previous studies assessed the overall seasonal variation. 

The neural tube defects was one of the groups in Norway whose risk was related to exposure to disinfection by-products. Consistently with the previous studies from Poland [5], Canada [6], Utah [7], South America [11], Italy [12], Japan [20], and Northern Germany [21], we found no seasonal variation in the occurrence of neural tube defects in Norway.  

We observed a seasonal variation in the occurrence of Down’s syndrome and respiratory tract defects. Stolwijk reviewed 13 studies of Down’s syndrome published by 1997 and concluded that there was no systematic seasonal pattern [19]. He pointed out that studies from the extreme end of northern hemisphere suggested a seasonal pattern. Two such studies were from Sweden [37] and  Northern Finland [38]. Of the more recent studies, a seasonal variation was found in a study from Hertfordshire, England  [17], but not in a large population-based study of 7994 Down’s syndrome in England and Wales [23].  We did not identify previous study published observations of seasonal variation in respiratory defects.

We found no seasonal variation in the occurrence of several birth defects, which in the previous studies have shown seasonality, including oesophagial atresia [12], diaphragmatic hernia [12], cleft lip [22, 27, 28], and ventricular septal defects [25, 30].  

4.3. Concluding remarks

In summary, the present study indicates a seasonal variation in the occurrence of respiratory defects and Down’s syndrome in Norway. The peak occurrence of respiratory defects was in March and of Down’s syndrome in February. Further studies are needed to explain the reasons for seasonal variation, which are likely to represent environmental causes of these birth defects. 
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Table 1 The monthly ratio of respiratory defects and the corresponding three-month moving average in Norway 1993-98.

	Month
	No. of cases

(Ci)
	Number of days (Di)


	Monthly birth defect ratio (Ri)
	Three-month moving average

	
	
	
	
	with weights:

1/3,1/3,1/3
	with weights:

1/4, 2/4, 1/4

	
	
	
	
	Monthly birth defect ratio (Ri1)
	No. of cases

(Ci1)
	Monthly birth defect ratio (Ri2)
	No. of cases

(Ci2)

	Jan
	28
	186
	0.15054
	0.14806
	27.54
	0.14868
	27.65

	Feb
	26
	169
	0.15385
	0.18390
	31.08
	0.17639
	29.81

	Mar
	46
	186
	0.24731
	0.17261
	32.11
	0.19128
	35.58

	Apr
	21
	180
	0.11667
	0.16613
	29.90
	0.15376
	27.68

	May
	25
	186
	0.13441
	0.13184
	24.52
	0.13248
	24.64

	Jun
	26
	180
	0.14444
	0.13596
	24.47
	0.13808
	24.85

	Jul
	24
	186
	0.12903
	0.14134
	26.29
	0.13826
	25.72

	Aug
	28
	186
	0.15054
	0.13208
	24.57
	0.13669
	25.43

	Sep
	21
	180
	0.11667
	0.13029
	23.45
	0.12688
	22.84

	Oct
	23
	186
	0.12366
	0.10048
	18.69
	0.10627
	19.77

	Nov
	11
	180
	0.06111
	0.10818
	19.47
	0.09642
	17.35

	Dec
	26
	186
	0.13978
	0.11714
	21.79
	0.12280
	22.84

	
	
	
	
	
	
	
	

	Total
	305
	2191
	
	
	303.9
	
	304.2


Table 2 Seasonal variation of birth defects in Norway 1993-98. The magnitude of Gini index indicates the probability of chance for the observed seasonal variation. The 95% percentiles represent the limits of  statistical significance on α = 0.05.

	Outcomes
	
	
	Gini
	Gini-1
	Gini-2

	Any birth defect

  N, Prevalence (%)

  Index value

  95th percentile
	10,207


	   3.13
	0.040*

0.024
	0.024*

0.014
	0.027*

0.015

	Neural tube defects

  N, Prevalence (%)

  Index value

  95th percentile
	246


	   0.08
	0.112

0.156
	0.034

0.093
	0.039

0.099

	Anencephalus 
  N, Prevalence (%)

  Index value

  95th percentile
	87


	   0.03
	0.144

0.261
	0.057

0.155
	0.067

0.164

	Encephalocele

  N, Prevalence (%)

  Index value

  95th percentile
	21


	   0.01
	0.316

0.507
	0.183

0.310
	0.192

0.329

	Spina bifida

  N, Prevalence (%)

  Index value

  95th percentile
	142


	   0.04
	0.110

0.205
	0.043

0.121
	0.050

0.129

	Cardiac defects
  N, Prevalence (%)

  Index value

  95th percentile
	931


	   0.29
	0.056

0.081
	0.030

0.048
	0.035

0.051

	Transposition of great vessels

  N, Prevalence (%)

  Index value

  95th percentile
	58


	   0.02
	0.232

0.318
	0.110

0.189
	0.123

0.201

	Tetralogy of Fallot

  N, Prevalence (%)

  Index value

  95th percentile
	36


	   0.01
	0.332

0.400
	0.134

0.241
	0.164

0.257

	Ventricular septal defect

  N, Prevalence (%)

  Index value

  95th percentile
	472


	   0.14
	0.093

0.113
	0.038
0.066
	0.041
0.071

	Atrial septal defect

  N, Prevalence (%)

  Index value

  95th percentile
	126


	   0.04
	0.143

0.217
	0.067

0.128
	0.078

0.137

	Ostium atrioventricular commune

  N, Prevalence (%)

  Index value

  95th percentile
	26


	   0.007
	0.261
0.465
	0.114
0.278
	0.124
0.294

	Outcomes
	
	
	Gini
	Gini-1
	Gini-2

	Anomalies of heart values
  N, Prevalence (%)

  Index value

  95th percentile
	33


	   0.01
	0.362
0.413
	0.197
0.250
	0.220
0.265

	Fibroelastosis cordis

  N, Prevalence (%)

  Index value

  95th percentile
	61


	   0.02
	0.207

0.314
	0.125

0.184
	0.129

0.196

	Respiratory defects 

  N, Prevalence (%)
  Index value

  95th percentile
	305


	   0.09
	0.140

0.141
	0.098*

0.082
	0.101*

0.088

	Oral cleft defects

  N, Prevalence (%)
  Index value

  95th percentile
	631


	   0.19
	0.067

0.098
	0.043

0.057
	0.044

0.061

	Cleft palate

  N, Prevalence (%)

  Index value

  95th percentile
	183


	   0.06
	0.136

0.181
	0.090

0.106
	0.094

0.114

	Cleft lip

  N, Prevalence (%)

  Index value

  95th percentile
	133


	   0.04
	0.182

0.211
	0.112

0.124
	0.120

0.132

	Cleft palate with cleft lip

  N, Prevalence (%)

  Index value

  95th percentile
	315


	   0.10
	0.126
0.138
	0.040

0.081
	0.037
0.086

	Urinary tract defects

  N, Prevalence (%)

  Index value

  95th percentile
	399


	   0.12
	0.119

0.122
	0.068

0.072
	0.071

0.076

	Renal agenesis 

  N, Prevalence (%)

  Index value

  95th percentile
	55


	   0.02
	0.227

0.326
	0.105

0.196
	0.123

0.208

	Cystic kidney disease

  N, Prevalence (%)

  Index value

  95th percentile
	72


	   0.02
	0.244

0.286
	0.144

0.169
	0.152

0.180

	Obstructive defects of urinary tract

  N, Prevalence (%)

  Index value

  95th percentile
	       183


	   0.06
	0.153
0.181
	0.086
0.107
	0.092
0.114

	Hydrocephalus

  N, Prevalence (%)

  Index value

  95th percentile
	104


	   0.03
	0.261*

0.240
	0.107

0.141
	0.138

0.150

	Outcomes
	
	
	Gini
	Gini-1
	Gini-2

	Oesophagus atresia

  N, Prevalence (%)

  Index value 

  95th percentile
	54


	   0.02
	0.267

0.327
	0.128

0.194
	0.140

0.207

	Anorectal atresia

  N, Prevalence (%)

  Index value

  95th percentile
	65


	   0.02
	0.251

0.300
	0.111

0.179
	0.111

0.190

	Hypospadias 

  N, Prevalence (%)

  Index value

  95th percentile
	482


	   0.15
	0.094

0.112
	0.054

0.066
	0.063

0.070

	Limb defect

  N, Prevalence (%)

  Index value

  95th percentile
	212


	   0.06
	0.141

0.168
	0.087

0.099
	0.094

0.105

	Diaphragma hernia 

  N, Prevalence (%)

  Index value

  95th percentile
	 82


	   0.03
	0.188

0.269
	0.077

0.159
	0.088

0.169

	Omfalocele

  N, Prevalence (%)

  Index value

  95th percentile
	66


	   0.02
	0.186

0.300
	0.099

0.177
	0.103

0.188

	Chisis abdominalsis 1

  N, Prevalence (%)

  Index value

  95th percentile
	93


	   0.03
	0.215

0.253
	0.106

0.149
	0.115

0.158

	Down's syndrome

  N, Prevalence (%)

  Index value
  95th percentile
	381


	   0.12
	0.148**

0.126
	0.094**

0.074
	0.103**

0.079


Estimates not given for the following rare outcomes: common truncus (n=4); choanal atresia (n=17); web of larynx (n=7); congenital cystic lung (n=7); exstrophy of urinary bladder (n=11); atresia and stenosis of urethra and bladder neck (n=17); microear (n=8).

* We concluded that the null hypothesis of no seasonal variation can be rejected at the (=0.05.

Table 3 The prevalence odds ratio (ORs) of birth defects according to month of birth in Norway 1993-98. 

	Birth defects
	N
	P (%)
	cOR (95% CI)
	aOR (95% CI)

	Any birth defect
	10,207
	3.13
	
	

	January
	883
	3.27
	1.05 (0.98-1.13)
	1.05 (0.98-1.12)

	February
	898
	3.48
	1.13 (1.05-1.21)
	1.13 (1.06-1.22)

	March
	926
	3.18
	1.02 (0.95-1.09)
	1.02 (0.95-1.09)

	April
	833
	2.85
	0.90 (0.84-0.97)
	0.90 (0.83-0.96)

	May
	917
	3.18
	1.02 (0.95-1.09)
	1.02 (0.95-1.10)

	June
	830
	2.98
	0.95 (0.88-1.02)
	0.95 (0.88-1.02)

	July
	848
	2.97
	0.94 (0.88-1.01)
	0.94 (0.88-1.01)

	August
	826
	3.02
	0.96 (0.90-1.03)
	0.96 (0.90-1.04)

	September
	842
	3.09
	0.99 (0.92-1.06)
	0.98 (0.91-1.06)

	October
	899
	3.41
	1.10 (1.03-1.18)
	1.09 (1.02-1.17)

	November
	793
	3.24
	1.04 (0.97-1.12)
	1.04 (0.97-1.12)

	December
	712
	2.90
	0.92 (0.85-0.99)
	0.92 (0.85-1.00)

	Respiratory defects
	305
	0.09
	
	

	January
	28
	0.10
	1.12 (0.76-1.65)
	1.12 (0.76-1.66)

	February
	26
	0.10
	1.09 (0.73-1.62)
	1.09 (0.73-1.64)

	March
	46
	0.16
	1.81 (1.32-2.48)
	1.82 (1.33-2.50)

	April
	21
	0.07
	0.75 (0.48-1.17)
	0.76 (0.49-1.18)

	May
	25
	0.09
	0.92 (0.61-1.39)
	0.92 (0.61-1.39)

	June
	26
	0.09
	1.00 (0.67-1.49)
	1.00 (1.67-1.49)

	July
	24
	0.08
	0.89 (0.59-1.35)
	0.89 (0.59-1.35)

	August
	28
	0.10
	1.11 (0.75-1.63)
	1.10 (0.75-1.63)

	September
	21
	0.08
	0.81 (0.52-1.27)
	0.81 (0.52-1.26)

	October
	23
	0.09
	0.93 (0.61-1.42)
	0.92 (0.60-1.41)

	November
	11
	0.04
	0.46 (0.25-0.84)
	0.46 (0.25-0.83)

	December
	26
	0.11
	1.15 (0.77-1.71)
	1.14 (0.77-1.71)

	Down's syndrome
	381
	0.12
	
	

	January
	35
	0.13
	1.12 (0.79-1.59)
	1.08 (0.76-1.53)

	February
	48
	0.19
	1.68 (1.24-2.28)
	1.64 (1.21-2.22)

	March
	39
	0.13
	1.16 (0.83-1.62)
	1.15 (0.83-1.61)

	April
	32
	0.11
	0.93 (0.65-1.34)
	0.93 (0.65-1.33)

	May
	35
	0.12
	1.04 (0.74-1.48)
	1.03 (0.73-1.46)

	June
	31
	0.11
	0.95 (0.66-1.37)
	0.76 (0.66-1.38)

	July
	34
	0.12
	1.02 (0.72-1.45)
	1.04 (0.73-1.48)

	August
	19
	0.07
	0.57 (0.36-0.91)
	0.58 (0.37-0.92)

	September
	20
	0.07
	0.61 (0.39-0.95)
	0.59 (0.37-0.94)

	October
	39
	0.15
	1.30 (0.93-1.81)
	1.29 (0.92-1.81)

	November
	26
	0.11
	0.90 (0.61-1.35)
	0.93 (0.62-1.38)

	December
	23
	0.09
	0.79 (0.52-1.21)
	0.83 (0.54-1.26)


cOR: crude odds ratio; aOR: adjusted odds ratio. Logistic regression analysis adjusting for maternal age, parity, centrality, population density, and industrial profile, municipality where the mother lived during pregnancy. 
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Figure 1 The Lorenz curve of respiratory defects in Norway from 1993-98
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Figure 2 Seasonal variation of the occurrence of any birth defect in Norway 1993-98.
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Figure 3 Seasonal variation of the occurrence of respiratory defects in Norway 1993-98.
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Figure 4 Seasonal variation of the occurrence of Down’s syndrome in Norway 1993-98.
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Sheet1

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)						1993		4		498.25

								0						0

		Dec		635		0.068775046		0.068775046		186		0.084892743		0.084892743		3.4139784946						1994		4		498.5

		Nov		715		0.0774396188		0.1462146648		180		0.0821542675		0.1670470105		3.9722222222						1995		4		498.75

		Aug		759		0.0822051338		0.2284197985		186		0.084892743		0.2519397535		4.0806451613						1996		4		499

		Sep		745		0.0806888335		0.3091086321		180		0.0821542675		0.334094021		4.1388888889						1997		4		499.25

		Apr		752		0.0814469836		0.3905556157		180		0.0821542675		0.4162482885		4.1777777778						1998		4		499.5

		Jun		756		0.0818802123		0.472435828		180		0.0821542675		0.4984025559		4.2						31		6		186

		Jul		782		0.0846961984		0.5571320264		186		0.084892743		0.583295299		4.2043010753						30		6		180

		Oct		802		0.0868623416		0.643994368		186		0.084892743		0.668188042		4.311827957						28		5		169

		Jan		809		0.0876204917		0.7316148597		186		0.084892743		0.753080785		4.3494623656						29		1

		May		836		0.090544785		0.8221596448		186		0.084892743		0.8379735281		4.4946236559

		Mar		837		0.0906530922		0.9128127369		186		0.084892743		0.9228662711		4.5

		Feb		805		0.0871872631		1		169		0.0771337289		1		4.7633136095

		Total		9233		1				2191		1
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Sheet2

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Area of triangle		Area under Lorenze curve

								0						0

		Nov		10		0.0363636364		0.0363636364		180		0.0821542675		0.0821542675		0.0555555556		0.0410771337

		Oct		16		0.0581818182		0.0945454545		186		0.084892743		0.1670470105		0.0860215054		0.0835235052

		Sep		17		0.0618181818		0.1563636364		180		0.0821542675		0.249201278		0.0944444444		0.124600639

		Apr		19		0.0690909091		0.2254545455		180		0.0821542675		0.3313555454		0.1055555556		0.1656777727

		May		22		0.08		0.3054545455		186		0.084892743		0.4162482885		0.1182795699		0.2081241442

		Jul		22		0.08		0.3854545455		186		0.084892743		0.5011410315		0.1182795699		0.2505705157

		Dec		22		0.08		0.4654545455		186		0.084892743		0.5860337745		0.1182795699		0.2930168873

		Aug		26		0.0945454545		0.56		186		0.084892743		0.6709265176		0.1397849462		0.3354632588

		Feb		24		0.0872727273		0.6472727273		169		0.0771337289		0.7480602465		0.1420118343		0.3740301232

		Jan		28		0.1018181818		0.7490909091		186		0.084892743		0.8329529895		0.1505376344		0.4164764948

		Jun		28		0.1018181818		0.8509090909		180		0.0821542675		0.915107257		0.1555555556		0.4575536285

		Mar		41		0.1490909091		1		186		0.084892743		1		0.2204301075		0.5

				275		1				2191		1				0.1255134642
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Sheet3

																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Anaecephalics (Dr. Lee)

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		10		0.0403225806				248						0.0403225806		0.0710343515		17.616519174		0.0633564088		15.7123893805

		Feb		19		0.0840707965				226						0.0840707965		0.0656580074		14.8387096774		0.0702612047		15.8790322581

		Mar		18		0.0725806452				248						0.0725806452		0.0730504805		18.116519174		0.0729330217		18.0873893805

		Apr		15		0.0625				240						0.0625		0.059811828		14.3548387097		0.060483871		14.5161290323

		May		11		0.0443548387				248						0.0443548387		0.0536738351		13.3111111111		0.051344086		12.7333333333

		Jun		13		0.0541666667				240						0.0541666667		0.0422491039		10.1397849462		0.0452284946		10.8548387097

		Jul		7		0.0282258065				248						0.0282258065		0.0409050179		10.1444444444		0.0377352151		9.3583333333

		Aug		10		0.0403225806				248						0.0403225806		0.0409050179		10.1444444444		0.0407594086		10.1083333333

		Sep		13		0.0541666667				240						0.0541666667		0.0624103943		14.9784946237		0.0603494624		14.4838709677

		Oct		23		0.0927419355				248						0.0927419355		0.0698028674		17.3111111111		0.0755376344		18.7333333333

		Nov		15		0.0625				240						0.0625		0.0813172043		19.5161290323		0.0766129032		18.3870967742

		Dec		22		0.0887096774				248						0.0887096774		0.063844086		15.8333333333		0.0700604839		17.375

				176						2922										176.3054397818				176.2290798363





Sheet5

		

		Down syndrome

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Prevalence (case/day)

								0						0

		Aug		19		0.0498687664		0.0498687664		186		0.084892743		0.084892743		0.1021505376

		Sep		20		0.0524934383		0.1023622047		180		0.0821542675		0.1670470105		0.1111111111

		Dec		23		0.0603674541		0.1627296588		186		0.084892743		0.2519397535		0.123655914

		Nov		26		0.0682414698		0.2309711286		180		0.0821542675		0.334094021		0.1444444444

		Jun		31		0.0813648294		0.312335958		180		0.0821542675		0.4162482885		0.1722222222

		Apr		32		0.0839895013		0.3963254593		180		0.0821542675		0.4984025559		0.1777777778

		Jul		34		0.0892388451		0.4855643045		186		0.084892743		0.583295299		0.1827956989

		Jan		35		0.0918635171		0.5774278215		186		0.084892743		0.668188042		0.188172043

		May		35		0.0918635171		0.6692913386		186		0.084892743		0.753080785		0.188172043

		Mar		39		0.1023622047		0.7716535433		186		0.084892743		0.8379735281		0.2096774194

		Oct		39		0.1023622047		0.874015748		186		0.084892743		0.9228662711		0.2096774194

		Feb		48		0.125984252		1		169		0.0771337289		1		0.2840236686

				381						2191
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Fiqure 1 The Lorenze curve of Down's syndrome in Norway from 1993-98.
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Sheet4

												Three-month moving average

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Down syndrome

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		35		0.188172043		186		0.188172043		0.1986172085		36.942800789		0.1960059172		36.4571005917				26998		129.6392325357		1		130.3085821849		110.3595900789		150.2575742949		129.6392325357

		Feb		48		0.2840236686		169		0.2840236686		0.2272910437		38.4121863799		0.2414741999		40.8091397849				25796		186.075360521		2		132.409134841		112.460142735		152.358126951		186.075360521

		Mar		39		0.2096774194		186		0.2096774194		0.2238262886		41.6316896778		0.2202890713		40.9737672584				29155		133.7677928314		3		130.3085821817		110.3595900757		150.2575742917		133.7677928314

		Apr		32		0.1777777778		180		0.1777777778		0.1918757467		34.5376344086		0.1883512545		33.9032258065				29266		109.3418984487		4		124.5697655959		104.6207734899		144.5187577059		109.3418984487

		May		35		0.188172043		186		0.188172043		0.179390681		33.3666666667		0.1815860215		33.775				28846		121.3339804479		5		116.7303963536		96.7814042476		136.6793884636		121.3339804479

		Jun		31		0.1722222222		180		0.1722222222		0.1810633214		32.5913978495		0.1788530466		32.1935483871				27883		111.1788544992		6		108.891027113		88.942035007		128.840019223		111.1788544992

		Jul		34		0.1827956989		186		0.1827956989		0.1523894863		28.3444444444		0.1599910394		29.7583333333				28576		118.9809630459		7		103.1522105319		83.2032184259		123.1012026419		118.9809630459

		Aug		19		0.1021505376		186		0.1021505376		0.1320191159		24.5555555556		0.1245519713		23.1666666667				27348		69.4749158988		8		101.051657879		81.102665773		121.000649989		69.4749158988

		Sep		20		0.1111111111		180		0.1111111111		0.1409796894		25.376344086		0.1335125448		24.0322580645				27249		73.3971888877		9		103.1522105415		83.2032184355		123.1012026515		73.3971888877

		Oct		39		0.2096774194		186		0.2096774194		0.1550776583		28.8444444444		0.1687275986		31.3833333333				26396		147.7496590392		10		108.8910271297		88.9420350237		128.8400192397		147.7496590392

		Nov		26		0.1444444444		180		0.1444444444		0.1592592593		28.6666666667		0.1555555556		28				24491		106.1614470622		11		116.7303963729		96.7814042669		136.6793884829		106.1614470622

		Dec		23		0.123655914		186		0.123655914		0.1520908005		28.2888888889		0.1449820789		26.9666666667				24556		93.6634631047		12		124.5697656126		104.6207735066		144.5187577226		93.6634631047

				381				2191						381.5587198575				381.4190398931				326560												116.7303963602

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		28		0.1505376344		186		0.1505376344		0.1480562448		27.5384615385		0.1486765922		27.6538461538				26998		103.7113860286		1		92.943011687		76.722884466		109.16313891		103.7113860286

		Feb		26		0.1538461538		169		0.1538461538		0.1838985387		31.0788530466		0.1763854425		29.8091397849				25796		100.7908202822		2		106.3568300463		90.1367028253		122.5769572693		100.7908202822

		Mar		46		0.247311828		186		0.247311828		0.1726082162		32.1051282051		0.1912841191		35.5788461538				29155		157.777396673		3		106.3568300431		90.1367028221		122.5769572661		157.777396673

		Apr		21		0.1166666667		180		0.1166666667		0.1661290323		29.9032258065		0.1537634409		27.6774193548				29266		71.755620857		4		92.9430116806		76.7228844596		109.1631389036		71.755620857

		May		25		0.1344086022		186		0.1344086022		0.1318399044		24.5222222222		0.1324820789		24.6416666667				28846		86.6671288914		5		79.5291933245		63.3090661035		95.7493205475		86.6671288914

		Jun		26		0.1444444444		180		0.1444444444		0.1359617682		24.4731182796		0.1380824373		24.8548387097				27883		93.2467811928		6		79.529193334		63.309066113		95.749320557		93.2467811928

		Jul		24		0.1290322581		186		0.1290322581		0.1413381123		26.2888888889		0.1382616487		25.7166666667				28576		83.9865621501		7		92.9430116997		76.7228844787		109.1631389227		83.9865621501

		Aug		28		0.1505376344		186		0.1505376344		0.132078853		24.5666666667		0.1366935484		25.425				27348		102.3840865877		8		106.3568300527		90.1367028317		122.5769572757		102.3840865877

		Sep		21		0.1166666667		180		0.1166666667		0.1302867384		23.4516129032		0.1268817204		22.8387096774				27249		77.067048332		9		106.3568300368		90.1367028158		122.5769572598		77.067048332

		Oct		23		0.123655914		186		0.123655914		0.1004778973		18.6888888889		0.1062724014		19.7666666667				26396		87.1344143052		10		92.9430116679		76.7228844469		109.1631388909		87.1344143052

		Nov		11		0.0611111111		180		0.0611111111		0.1081839904		19.4731182796		0.0964157706		17.3548387097				24491		44.9144583725		11		79.5291933182		63.3090660972		95.7493205412		44.9144583725

		Dec		26		0.1397849462		186		0.1397849462		0.1171445639		21.7888888889		0.1228046595		22.8416666667				24556		105.8804365532		12		79.5291933404		63.3090661194		95.7493205634		105.8804365532

				305				2191						303.8790736146				304.1593052109				326560						79.5291933277		63.3090661067		95.7493205507		92.9430116855

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Total birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		883		4.747311828		186		4.747311828		4.6296260949		861.1104536489		4.6590475282		866.5828402367				26998		3270.6126379732

		Feb		898		5.3136094675		169		5.3136094675		5.0131386397		847.2204301075		5.0882563466		859.9153225806				25796		3481.1598697473

		Mar		926		4.9784946237		186		4.9784946237		4.9732939563		925.0326758711		4.9745941231		925.2745069034				29155		3176.1275938947

		Apr		833		4.6277777778		180		4.6277777778		4.8454599761		872.1827956989		4.7910394265		862.3870967742				29266		2846.306293993

		May		917		4.9301075269		186		4.9301075269		4.7229988053		878.4777777778		4.7747759857		888.1083333333				28846		3178.9502877349

		Jun		830		4.6111111111		180		4.6111111111		4.7001194743		846.0215053763		4.6778673835		842.0161290323				27883		2976.7241688484

		Jul		848		4.5591397849		186		4.5591397849		4.537037037		843.8888888889		4.542562724		844.9166666667				28576		2967.5251959687

		Aug		826		4.4408602151		186		4.4408602151		4.5592592593		848.0222222222		4.5296594982		842.5166666667				27348		3020.3305543367

		Sep		842		4.6777777778		180		4.6777777778		4.6506571087		837.1182795699		4.657437276		838.3387096774				27249		3090.0216521707

		Oct		899		4.8333333333		186		4.8333333333		4.6388888889		862.8333333333		4.6875		871.875				26396		3405.8190634945

		Nov		793		4.4055555556		180		4.4055555556		4.3556152927		784.0107526882		4.3681003584		786.2580645161				24491		3237.9241353967

		Dec		712		3.8279569892		186		3.8279569892		4.3269414576		804.8111111111		4.2021953405		781.6083333333				24556		2899.4950317641

				10207				2191						10210.7302262942				10209.7976697207				326560

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Serious birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		614		3.3010752688		186		3.3010752688		3.2110559691		597.2564102564		3.233560794		601.4423076923				26998		2274.2425364842

		Feb		624		3.6923076923		169		3.6923076923		3.5103391232		593.247311828		3.5558312655		600.935483871				25796		2418.9796867731

		Mar		658		3.5376344086		186		3.5376344086		3.5025732929		651.4786324786		3.5113385718		653.108974359				29155		2256.9027611044

		Apr		590		3.2777777778		180		3.2777777778		3.3757467145		607.6344086022		3.3512544803		603.2258064516				29266		2015.9912526481

		May		616		3.311827957		186		3.311827957		3.2798685783		610.0555555556		3.2878584229		611.5416666667				28846		2135.478055883

		Jun		585		3.25		180		3.25		3.273297491		589.1935483871		3.2674731183		588.1451612903				27883		2098.0525768389

		Jul		606		3.2580645161		186		3.2580645161		3.226702509		600.1666666667		3.2345430108		601.625				28576		2120.6606942889

		Aug		590		3.1720430108		186		3.1720430108		3.2600358423		606.3666666667		3.2380376344		602.275				27348		2157.3789673834

		Sep		603		3.35		180		3.35		3.2689964158		588.4193548387		3.2892473118		592.064516129				27249		2212.9252449631

		Oct		611		3.2849462366		186		3.2849462366		3.2486857826		604.2555555556		3.2577508961		605.9416666667				26396		2314.7446582816

		Nov		560		3.1111111111		180		3.1111111111		3.0119474313		542.1505376344		3.0367383513		546.6129032258				24491		2286.5542444163

		Dec		491		2.6397849462		186		2.6397849462		3.0173237754		561.2222222222		2.9229390681		543.6666666667				24556		1999.5113210621

				7148				2191						7151.446870692				7150.585153019				326560
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																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		28		0.1129032258				248						0.1129032258		0.1026025312		25.4454277286		0.1051777048		26.0840707965

		Feb		24		0.1061946903				226						0.1061946903		0.1281401656		28.9596774194		0.1226537967		27.7197580645

		Mar		41		0.1653225806				248						0.1653225806		0.1168946459		28.9898721731		0.1290016296		31.9924041298

		Apr		19		0.0791666667				240						0.0791666667		0.1110663082		26.6559139785		0.1030913978		24.7419354839

		May		22		0.0887096774				248						0.0887096774		0.0948476703		23.5222222222		0.093313172		23.1416666667

		Jun		28		0.1166666667				240						0.1166666667		0.0980286738		23.5268817204		0.102688172		24.6451612903

		Jul		22		0.0887096774				248						0.0887096774		0.1034050179		25.6444444444		0.0997311828		24.7333333333

		Aug		26		0.1048387097				248						0.1048387097		0.0881272401		21.8555555556		0.0923051075		22.8916666667

		Sep		17		0.0708333333				240						0.0708333333		0.080062724		19.2150537634		0.0777553763		18.6612903226

		Oct		16		0.064516129				248						0.064516129		0.0590053763		14.6333333333		0.0603830645		14.975

		Nov		10		0.0416666667				240						0.0416666667		0.0649641577		15.5913978495		0.0591397849		14.1935483871

		Dec		22		0.0887096774				248						0.0887096774		0.08109319		20.1111111111		0.0829973118		20.5833333333

				275						2922										274.1508912995				274.3631684746
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Sheet1

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)						1993		4		498.25

								0						0

		Dec		635		0.068775046		0.068775046		186		0.084892743		0.084892743		3.4139784946						1994		4		498.5

		Nov		715		0.0774396188		0.1462146648		180		0.0821542675		0.1670470105		3.9722222222						1995		4		498.75

		Aug		759		0.0822051338		0.2284197985		186		0.084892743		0.2519397535		4.0806451613						1996		4		499

		Sep		745		0.0806888335		0.3091086321		180		0.0821542675		0.334094021		4.1388888889						1997		4		499.25

		Apr		752		0.0814469836		0.3905556157		180		0.0821542675		0.4162482885		4.1777777778						1998		4		499.5

		Jun		756		0.0818802123		0.472435828		180		0.0821542675		0.4984025559		4.2						31		6		186

		Jul		782		0.0846961984		0.5571320264		186		0.084892743		0.583295299		4.2043010753						30		6		180

		Oct		802		0.0868623416		0.643994368		186		0.084892743		0.668188042		4.311827957						28		5		169

		Jan		809		0.0876204917		0.7316148597		186		0.084892743		0.753080785		4.3494623656						29		1

		May		836		0.090544785		0.8221596448		186		0.084892743		0.8379735281		4.4946236559

		Mar		837		0.0906530922		0.9128127369		186		0.084892743		0.9228662711		4.5

		Feb		805		0.0871872631		1		169		0.0771337289		1		4.7633136095

		Total		9233		1				2191		1
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Sheet2

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Area of triangle		Area under Lorenze curve

								0						0

		Nov		10		0.0363636364		0.0363636364		180		0.0821542675		0.0821542675		0.0555555556		0.0410771337

		Oct		16		0.0581818182		0.0945454545		186		0.084892743		0.1670470105		0.0860215054		0.0835235052

		Sep		17		0.0618181818		0.1563636364		180		0.0821542675		0.249201278		0.0944444444		0.124600639

		Apr		19		0.0690909091		0.2254545455		180		0.0821542675		0.3313555454		0.1055555556		0.1656777727

		May		22		0.08		0.3054545455		186		0.084892743		0.4162482885		0.1182795699		0.2081241442

		Jul		22		0.08		0.3854545455		186		0.084892743		0.5011410315		0.1182795699		0.2505705157

		Dec		22		0.08		0.4654545455		186		0.084892743		0.5860337745		0.1182795699		0.2930168873

		Aug		26		0.0945454545		0.56		186		0.084892743		0.6709265176		0.1397849462		0.3354632588

		Feb		24		0.0872727273		0.6472727273		169		0.0771337289		0.7480602465		0.1420118343		0.3740301232

		Jan		28		0.1018181818		0.7490909091		186		0.084892743		0.8329529895		0.1505376344		0.4164764948

		Jun		28		0.1018181818		0.8509090909		180		0.0821542675		0.915107257		0.1555555556		0.4575536285

		Mar		41		0.1490909091		1		186		0.084892743		1		0.2204301075		0.5

				275		1				2191		1				0.1255134642
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Sheet3

																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Anaecephalics (Dr. Lee)

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		10		0.0403225806				248						0.0403225806		0.0710343515		17.616519174		0.0633564088		15.7123893805

		Feb		19		0.0840707965				226						0.0840707965		0.0656580074		14.8387096774		0.0702612047		15.8790322581

		Mar		18		0.0725806452				248						0.0725806452		0.0730504805		18.116519174		0.0729330217		18.0873893805

		Apr		15		0.0625				240						0.0625		0.059811828		14.3548387097		0.060483871		14.5161290323

		May		11		0.0443548387				248						0.0443548387		0.0536738351		13.3111111111		0.051344086		12.7333333333

		Jun		13		0.0541666667				240						0.0541666667		0.0422491039		10.1397849462		0.0452284946		10.8548387097

		Jul		7		0.0282258065				248						0.0282258065		0.0409050179		10.1444444444		0.0377352151		9.3583333333

		Aug		10		0.0403225806				248						0.0403225806		0.0409050179		10.1444444444		0.0407594086		10.1083333333

		Sep		13		0.0541666667				240						0.0541666667		0.0624103943		14.9784946237		0.0603494624		14.4838709677

		Oct		23		0.0927419355				248						0.0927419355		0.0698028674		17.3111111111		0.0755376344		18.7333333333

		Nov		15		0.0625				240						0.0625		0.0813172043		19.5161290323		0.0766129032		18.3870967742

		Dec		22		0.0887096774				248						0.0887096774		0.063844086		15.8333333333		0.0700604839		17.375

				176						2922										176.3054397818				176.2290798363





Sheet5

		

		Down syndrome

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Prevalence (case/day)

								0						0

		Aug		19		0.0498687664		0.0498687664		186		0.084892743		0.084892743		0.1021505376

		Sep		20		0.0524934383		0.1023622047		180		0.0821542675		0.1670470105		0.1111111111

		Dec		23		0.0603674541		0.1627296588		186		0.084892743		0.2519397535		0.123655914

		Nov		26		0.0682414698		0.2309711286		180		0.0821542675		0.334094021		0.1444444444

		Jun		31		0.0813648294		0.312335958		180		0.0821542675		0.4162482885		0.1722222222

		Apr		32		0.0839895013		0.3963254593		180		0.0821542675		0.4984025559		0.1777777778

		Jul		34		0.0892388451		0.4855643045		186		0.084892743		0.583295299		0.1827956989

		Jan		35		0.0918635171		0.5774278215		186		0.084892743		0.668188042		0.188172043

		May		35		0.0918635171		0.6692913386		186		0.084892743		0.753080785		0.188172043

		Mar		39		0.1023622047		0.7716535433		186		0.084892743		0.8379735281		0.2096774194

		Oct		39		0.1023622047		0.874015748		186		0.084892743		0.9228662711		0.2096774194

		Feb		48		0.125984252		1		169		0.0771337289		1		0.2840236686

				381						2191
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Fiqure 1 The Lorenze curve of Down's syndrome in Norway from 1993-98.
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Sheet4

												Three-month moving average

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Down syndrome

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		35		0.188172043		186		0.188172043		0.1986172085		36.942800789		0.1960059172		36.4571005917				26998		129.6392325357		1		130.3085821849		110.3595900789		150.2575742949		129.6392325357

		Feb		48		0.2840236686		169		0.2840236686		0.2272910437		38.4121863799		0.2414741999		40.8091397849				25796		186.075360521		2		132.409134841		112.460142735		152.358126951		186.075360521

		Mar		39		0.2096774194		186		0.2096774194		0.2238262886		41.6316896778		0.2202890713		40.9737672584				29155		133.7677928314		3		130.3085821817		110.3595900757		150.2575742917		133.7677928314

		Apr		32		0.1777777778		180		0.1777777778		0.1918757467		34.5376344086		0.1883512545		33.9032258065				29266		109.3418984487		4		124.5697655959		104.6207734899		144.5187577059		109.3418984487

		May		35		0.188172043		186		0.188172043		0.179390681		33.3666666667		0.1815860215		33.775				28846		121.3339804479		5		116.7303963536		96.7814042476		136.6793884636		121.3339804479

		Jun		31		0.1722222222		180		0.1722222222		0.1810633214		32.5913978495		0.1788530466		32.1935483871				27883		111.1788544992		6		108.891027113		88.942035007		128.840019223		111.1788544992

		Jul		34		0.1827956989		186		0.1827956989		0.1523894863		28.3444444444		0.1599910394		29.7583333333				28576		118.9809630459		7		103.1522105319		83.2032184259		123.1012026419		118.9809630459

		Aug		19		0.1021505376		186		0.1021505376		0.1320191159		24.5555555556		0.1245519713		23.1666666667				27348		69.4749158988		8		101.051657879		81.102665773		121.000649989		69.4749158988

		Sep		20		0.1111111111		180		0.1111111111		0.1409796894		25.376344086		0.1335125448		24.0322580645				27249		73.3971888877		9		103.1522105415		83.2032184355		123.1012026515		73.3971888877

		Oct		39		0.2096774194		186		0.2096774194		0.1550776583		28.8444444444		0.1687275986		31.3833333333				26396		147.7496590392		10		108.8910271297		88.9420350237		128.8400192397		147.7496590392

		Nov		26		0.1444444444		180		0.1444444444		0.1592592593		28.6666666667		0.1555555556		28				24491		106.1614470622		11		116.7303963729		96.7814042669		136.6793884829		106.1614470622

		Dec		23		0.123655914		186		0.123655914		0.1520908005		28.2888888889		0.1449820789		26.9666666667				24556		93.6634631047		12		124.5697656126		104.6207735066		144.5187577226		93.6634631047

				381				2191						381.5587198575				381.4190398931				326560												116.7303963602

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		28		0.1505376344		186		0.1505376344		0.1480562448		27.5384615385		0.1486765922		27.6538461538				26998		103.7113860286		1		92.943011687		76.722884466		109.16313891		103.7113860286

		Feb		26		0.1538461538		169		0.1538461538		0.1838985387		31.0788530466		0.1763854425		29.8091397849				25796		100.7908202822		2		106.3568300463		90.1367028253		122.5769572693		100.7908202822

		Mar		46		0.247311828		186		0.247311828		0.1726082162		32.1051282051		0.1912841191		35.5788461538				29155		157.777396673		3		106.3568300431		90.1367028221		122.5769572661		157.777396673

		Apr		21		0.1166666667		180		0.1166666667		0.1661290323		29.9032258065		0.1537634409		27.6774193548				29266		71.755620857		4		92.9430116806		76.7228844596		109.1631389036		71.755620857

		May		25		0.1344086022		186		0.1344086022		0.1318399044		24.5222222222		0.1324820789		24.6416666667				28846		86.6671288914		5		79.5291933245		63.3090661035		95.7493205475		86.6671288914

		Jun		26		0.1444444444		180		0.1444444444		0.1359617682		24.4731182796		0.1380824373		24.8548387097				27883		93.2467811928		6		79.529193334		63.309066113		95.749320557		93.2467811928

		Jul		24		0.1290322581		186		0.1290322581		0.1413381123		26.2888888889		0.1382616487		25.7166666667				28576		83.9865621501		7		92.9430116997		76.7228844787		109.1631389227		83.9865621501

		Aug		28		0.1505376344		186		0.1505376344		0.132078853		24.5666666667		0.1366935484		25.425				27348		102.3840865877		8		106.3568300527		90.1367028317		122.5769572757		102.3840865877

		Sep		21		0.1166666667		180		0.1166666667		0.1302867384		23.4516129032		0.1268817204		22.8387096774				27249		77.067048332		9		106.3568300368		90.1367028158		122.5769572598		77.067048332

		Oct		23		0.123655914		186		0.123655914		0.1004778973		18.6888888889		0.1062724014		19.7666666667				26396		87.1344143052		10		92.9430116679		76.7228844469		109.1631388909		87.1344143052

		Nov		11		0.0611111111		180		0.0611111111		0.1081839904		19.4731182796		0.0964157706		17.3548387097				24491		44.9144583725		11		79.5291933182		63.3090660972		95.7493205412		44.9144583725

		Dec		26		0.1397849462		186		0.1397849462		0.1171445639		21.7888888889		0.1228046595		22.8416666667				24556		105.8804365532		12		79.5291933404		63.3090661194		95.7493205634		105.8804365532

				305				2191						303.8790736146				304.1593052109				326560						79.5291933277		63.3090661067		95.7493205507		92.9430116855

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Total birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		883		4.747311828		186		4.747311828		4.6296260949		861.1104536489		4.6590475282		866.5828402367				26998		3270.6126379732

		Feb		898		5.3136094675		169		5.3136094675		5.0131386397		847.2204301075		5.0882563466		859.9153225806				25796		3481.1598697473

		Mar		926		4.9784946237		186		4.9784946237		4.9732939563		925.0326758711		4.9745941231		925.2745069034				29155		3176.1275938947

		Apr		833		4.6277777778		180		4.6277777778		4.8454599761		872.1827956989		4.7910394265		862.3870967742				29266		2846.306293993

		May		917		4.9301075269		186		4.9301075269		4.7229988053		878.4777777778		4.7747759857		888.1083333333				28846		3178.9502877349

		Jun		830		4.6111111111		180		4.6111111111		4.7001194743		846.0215053763		4.6778673835		842.0161290323				27883		2976.7241688484

		Jul		848		4.5591397849		186		4.5591397849		4.537037037		843.8888888889		4.542562724		844.9166666667				28576		2967.5251959687

		Aug		826		4.4408602151		186		4.4408602151		4.5592592593		848.0222222222		4.5296594982		842.5166666667				27348		3020.3305543367

		Sep		842		4.6777777778		180		4.6777777778		4.6506571087		837.1182795699		4.657437276		838.3387096774				27249		3090.0216521707

		Oct		899		4.8333333333		186		4.8333333333		4.6388888889		862.8333333333		4.6875		871.875				26396		3405.8190634945

		Nov		793		4.4055555556		180		4.4055555556		4.3556152927		784.0107526882		4.3681003584		786.2580645161				24491		3237.9241353967

		Dec		712		3.8279569892		186		3.8279569892		4.3269414576		804.8111111111		4.2021953405		781.6083333333				24556		2899.4950317641

				10207				2191						10210.7302262942				10209.7976697207				326560

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Serious birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		614		3.3010752688		186		3.3010752688		3.2110559691		597.2564102564		3.233560794		601.4423076923				26998		2274.2425364842

		Feb		624		3.6923076923		169		3.6923076923		3.5103391232		593.247311828		3.5558312655		600.935483871				25796		2418.9796867731

		Mar		658		3.5376344086		186		3.5376344086		3.5025732929		651.4786324786		3.5113385718		653.108974359				29155		2256.9027611044

		Apr		590		3.2777777778		180		3.2777777778		3.3757467145		607.6344086022		3.3512544803		603.2258064516				29266		2015.9912526481

		May		616		3.311827957		186		3.311827957		3.2798685783		610.0555555556		3.2878584229		611.5416666667				28846		2135.478055883

		Jun		585		3.25		180		3.25		3.273297491		589.1935483871		3.2674731183		588.1451612903				27883		2098.0525768389

		Jul		606		3.2580645161		186		3.2580645161		3.226702509		600.1666666667		3.2345430108		601.625				28576		2120.6606942889

		Aug		590		3.1720430108		186		3.1720430108		3.2600358423		606.3666666667		3.2380376344		602.275				27348		2157.3789673834

		Sep		603		3.35		180		3.35		3.2689964158		588.4193548387		3.2892473118		592.064516129				27249		2212.9252449631

		Oct		611		3.2849462366		186		3.2849462366		3.2486857826		604.2555555556		3.2577508961		605.9416666667				26396		2314.7446582816

		Nov		560		3.1111111111		180		3.1111111111		3.0119474313		542.1505376344		3.0367383513		546.6129032258				24491		2286.5542444163

		Dec		491		2.6397849462		186		2.6397849462		3.0173237754		561.2222222222		2.9229390681		543.6666666667				24556		1999.5113210621

				7148				2191						7151.446870692				7150.585153019				326560
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																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		28		0.1129032258				248						0.1129032258		0.1026025312		25.4454277286		0.1051777048		26.0840707965

		Feb		24		0.1061946903				226						0.1061946903		0.1281401656		28.9596774194		0.1226537967		27.7197580645

		Mar		41		0.1653225806				248						0.1653225806		0.1168946459		28.9898721731		0.1290016296		31.9924041298

		Apr		19		0.0791666667				240						0.0791666667		0.1110663082		26.6559139785		0.1030913978		24.7419354839

		May		22		0.0887096774				248						0.0887096774		0.0948476703		23.5222222222		0.093313172		23.1416666667

		Jun		28		0.1166666667				240						0.1166666667		0.0980286738		23.5268817204		0.102688172		24.6451612903

		Jul		22		0.0887096774				248						0.0887096774		0.1034050179		25.6444444444		0.0997311828		24.7333333333

		Aug		26		0.1048387097				248						0.1048387097		0.0881272401		21.8555555556		0.0923051075		22.8916666667

		Sep		17		0.0708333333				240						0.0708333333		0.080062724		19.2150537634		0.0777553763		18.6612903226

		Oct		16		0.064516129				248						0.064516129		0.0590053763		14.6333333333		0.0603830645		14.975

		Nov		10		0.0416666667				240						0.0416666667		0.0649641577		15.5913978495		0.0591397849		14.1935483871

		Dec		22		0.0887096774				248						0.0887096774		0.08109319		20.1111111111		0.0829973118		20.5833333333

				275						2922										274.1508912995				274.3631684746
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Sheet1

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)						1993		4		498.25

								0						0

		Dec		635		0.068775046		0.068775046		186		0.084892743		0.084892743		3.4139784946						1994		4		498.5

		Nov		715		0.0774396188		0.1462146648		180		0.0821542675		0.1670470105		3.9722222222						1995		4		498.75

		Aug		759		0.0822051338		0.2284197985		186		0.084892743		0.2519397535		4.0806451613						1996		4		499

		Sep		745		0.0806888335		0.3091086321		180		0.0821542675		0.334094021		4.1388888889						1997		4		499.25

		Apr		752		0.0814469836		0.3905556157		180		0.0821542675		0.4162482885		4.1777777778						1998		4		499.5

		Jun		756		0.0818802123		0.472435828		180		0.0821542675		0.4984025559		4.2						31		6		186

		Jul		782		0.0846961984		0.5571320264		186		0.084892743		0.583295299		4.2043010753						30		6		180

		Oct		802		0.0868623416		0.643994368		186		0.084892743		0.668188042		4.311827957						28		5		169

		Jan		809		0.0876204917		0.7316148597		186		0.084892743		0.753080785		4.3494623656						29		1

		May		836		0.090544785		0.8221596448		186		0.084892743		0.8379735281		4.4946236559

		Mar		837		0.0906530922		0.9128127369		186		0.084892743		0.9228662711		4.5

		Feb		805		0.0871872631		1		169		0.0771337289		1		4.7633136095

		Total		9233		1				2191		1
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The Lorenz curve of total birth defects in Norway from 1993 to 1998
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Sheet2

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Area of triangle		Area under Lorenze curve

								0						0

		Nov		10		0.0363636364		0.0363636364		180		0.0821542675		0.0821542675		0.0555555556		0.0410771337

		Oct		16		0.0581818182		0.0945454545		186		0.084892743		0.1670470105		0.0860215054		0.0835235052

		Sep		17		0.0618181818		0.1563636364		180		0.0821542675		0.249201278		0.0944444444		0.124600639

		Apr		19		0.0690909091		0.2254545455		180		0.0821542675		0.3313555454		0.1055555556		0.1656777727

		May		22		0.08		0.3054545455		186		0.084892743		0.4162482885		0.1182795699		0.2081241442

		Jul		22		0.08		0.3854545455		186		0.084892743		0.5011410315		0.1182795699		0.2505705157

		Dec		22		0.08		0.4654545455		186		0.084892743		0.5860337745		0.1182795699		0.2930168873

		Aug		26		0.0945454545		0.56		186		0.084892743		0.6709265176		0.1397849462		0.3354632588

		Feb		24		0.0872727273		0.6472727273		169		0.0771337289		0.7480602465		0.1420118343		0.3740301232

		Jan		28		0.1018181818		0.7490909091		186		0.084892743		0.8329529895		0.1505376344		0.4164764948

		Jun		28		0.1018181818		0.8509090909		180		0.0821542675		0.915107257		0.1555555556		0.4575536285

		Mar		41		0.1490909091		1		186		0.084892743		1		0.2204301075		0.5

				275		1				2191		1				0.1255134642
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Sheet3

																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Anaecephalics (Dr. Lee)

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		10		0.0403225806				248						0.0403225806		0.0710343515		17.616519174		0.0633564088		15.7123893805

		Feb		19		0.0840707965				226						0.0840707965		0.0656580074		14.8387096774		0.0702612047		15.8790322581

		Mar		18		0.0725806452				248						0.0725806452		0.0730504805		18.116519174		0.0729330217		18.0873893805

		Apr		15		0.0625				240						0.0625		0.059811828		14.3548387097		0.060483871		14.5161290323

		May		11		0.0443548387				248						0.0443548387		0.0536738351		13.3111111111		0.051344086		12.7333333333

		Jun		13		0.0541666667				240						0.0541666667		0.0422491039		10.1397849462		0.0452284946		10.8548387097

		Jul		7		0.0282258065				248						0.0282258065		0.0409050179		10.1444444444		0.0377352151		9.3583333333

		Aug		10		0.0403225806				248						0.0403225806		0.0409050179		10.1444444444		0.0407594086		10.1083333333

		Sep		13		0.0541666667				240						0.0541666667		0.0624103943		14.9784946237		0.0603494624		14.4838709677

		Oct		23		0.0927419355				248						0.0927419355		0.0698028674		17.3111111111		0.0755376344		18.7333333333

		Nov		15		0.0625				240						0.0625		0.0813172043		19.5161290323		0.0766129032		18.3870967742

		Dec		22		0.0887096774				248						0.0887096774		0.063844086		15.8333333333		0.0700604839		17.375

				176						2922										176.3054397818				176.2290798363





Sheet5

		

		Down syndrome

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Prevalence (case/day)

								0						0

		Aug		19		0.0498687664		0.0498687664		186		0.084892743		0.084892743		0.1021505376

		Sep		20		0.0524934383		0.1023622047		180		0.0821542675		0.1670470105		0.1111111111

		Dec		23		0.0603674541		0.1627296588		186		0.084892743		0.2519397535		0.123655914

		Nov		26		0.0682414698		0.2309711286		180		0.0821542675		0.334094021		0.1444444444

		Jun		31		0.0813648294		0.312335958		180		0.0821542675		0.4162482885		0.1722222222

		Apr		32		0.0839895013		0.3963254593		180		0.0821542675		0.4984025559		0.1777777778

		Jul		34		0.0892388451		0.4855643045		186		0.084892743		0.583295299		0.1827956989

		Jan		35		0.0918635171		0.5774278215		186		0.084892743		0.668188042		0.188172043

		May		35		0.0918635171		0.6692913386		186		0.084892743		0.753080785		0.188172043

		Mar		39		0.1023622047		0.7716535433		186		0.084892743		0.8379735281		0.2096774194

		Oct		39		0.1023622047		0.874015748		186		0.084892743		0.9228662711		0.2096774194

		Feb		48		0.125984252		1		169		0.0771337289		1		0.2840236686

				381						2191
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Fiqure 1 The Lorenze curve of Down's syndrome in Norway from 1993-98.
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Sheet4

												Three-month moving average

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Down syndrome

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		35		0.188172043		186		0.188172043		0.1986172085		36.942800789		0.1960059172		36.4571005917				26998		129.6392325357		1		130.3085821849		110.3595900789		150.2575742949		129.6392325357

		Feb		48		0.2840236686		169		0.2840236686		0.2272910437		38.4121863799		0.2414741999		40.8091397849				25796		186.075360521		2		132.409134841		112.460142735		152.358126951		186.075360521

		Mar		39		0.2096774194		186		0.2096774194		0.2238262886		41.6316896778		0.2202890713		40.9737672584				29155		133.7677928314		3		130.3085821817		110.3595900757		150.2575742917		133.7677928314

		Apr		32		0.1777777778		180		0.1777777778		0.1918757467		34.5376344086		0.1883512545		33.9032258065				29266		109.3418984487		4		124.5697655959		104.6207734899		144.5187577059		109.3418984487

		May		35		0.188172043		186		0.188172043		0.179390681		33.3666666667		0.1815860215		33.775				28846		121.3339804479		5		116.7303963536		96.7814042476		136.6793884636		121.3339804479

		Jun		31		0.1722222222		180		0.1722222222		0.1810633214		32.5913978495		0.1788530466		32.1935483871				27883		111.1788544992		6		108.891027113		88.942035007		128.840019223		111.1788544992

		Jul		34		0.1827956989		186		0.1827956989		0.1523894863		28.3444444444		0.1599910394		29.7583333333				28576		118.9809630459		7		103.1522105319		83.2032184259		123.1012026419		118.9809630459

		Aug		19		0.1021505376		186		0.1021505376		0.1320191159		24.5555555556		0.1245519713		23.1666666667				27348		69.4749158988		8		101.051657879		81.102665773		121.000649989		69.4749158988

		Sep		20		0.1111111111		180		0.1111111111		0.1409796894		25.376344086		0.1335125448		24.0322580645				27249		73.3971888877		9		103.1522105415		83.2032184355		123.1012026515		73.3971888877

		Oct		39		0.2096774194		186		0.2096774194		0.1550776583		28.8444444444		0.1687275986		31.3833333333				26396		147.7496590392		10		108.8910271297		88.9420350237		128.8400192397		147.7496590392

		Nov		26		0.1444444444		180		0.1444444444		0.1592592593		28.6666666667		0.1555555556		28				24491		106.1614470622		11		116.7303963729		96.7814042669		136.6793884829		106.1614470622

		Dec		23		0.123655914		186		0.123655914		0.1520908005		28.2888888889		0.1449820789		26.9666666667				24556		93.6634631047		12		124.5697656126		104.6207735066		144.5187577226		93.6634631047

				381				2191						381.5587198575				381.4190398931				326560												116.7303963602

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000		Mon.		Y		L		H		cases per 100000

		Jan		28		0.1505376344		186		0.1505376344		0.1480562448		27.5384615385		0.1486765922		27.6538461538				26998		103.7113860286		1		92.943011687		76.722884466		109.16313891		103.7113860286

		Feb		26		0.1538461538		169		0.1538461538		0.1838985387		31.0788530466		0.1763854425		29.8091397849				25796		100.7908202822		2		106.3568300463		90.1367028253		122.5769572693		100.7908202822

		Mar		46		0.247311828		186		0.247311828		0.1726082162		32.1051282051		0.1912841191		35.5788461538				29155		157.777396673		3		106.3568300431		90.1367028221		122.5769572661		157.777396673

		Apr		21		0.1166666667		180		0.1166666667		0.1661290323		29.9032258065		0.1537634409		27.6774193548				29266		71.755620857		4		92.9430116806		76.7228844596		109.1631389036		71.755620857

		May		25		0.1344086022		186		0.1344086022		0.1318399044		24.5222222222		0.1324820789		24.6416666667				28846		86.6671288914		5		79.5291933245		63.3090661035		95.7493205475		86.6671288914

		Jun		26		0.1444444444		180		0.1444444444		0.1359617682		24.4731182796		0.1380824373		24.8548387097				27883		93.2467811928		6		79.529193334		63.309066113		95.749320557		93.2467811928

		Jul		24		0.1290322581		186		0.1290322581		0.1413381123		26.2888888889		0.1382616487		25.7166666667				28576		83.9865621501		7		92.9430116997		76.7228844787		109.1631389227		83.9865621501

		Aug		28		0.1505376344		186		0.1505376344		0.132078853		24.5666666667		0.1366935484		25.425				27348		102.3840865877		8		106.3568300527		90.1367028317		122.5769572757		102.3840865877

		Sep		21		0.1166666667		180		0.1166666667		0.1302867384		23.4516129032		0.1268817204		22.8387096774				27249		77.067048332		9		106.3568300368		90.1367028158		122.5769572598		77.067048332

		Oct		23		0.123655914		186		0.123655914		0.1004778973		18.6888888889		0.1062724014		19.7666666667				26396		87.1344143052		10		92.9430116679		76.7228844469		109.1631388909		87.1344143052

		Nov		11		0.0611111111		180		0.0611111111		0.1081839904		19.4731182796		0.0964157706		17.3548387097				24491		44.9144583725		11		79.5291933182		63.3090660972		95.7493205412		44.9144583725

		Dec		26		0.1397849462		186		0.1397849462		0.1171445639		21.7888888889		0.1228046595		22.8416666667				24556		105.8804365532		12		79.5291933404		63.3090661194		95.7493205634		105.8804365532

				305				2191						303.8790736146				304.1593052109				326560						79.5291933277		63.3090661067		95.7493205507		92.9430116855

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Total birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		883		4.747311828		186		4.747311828		4.6296260949		861.1104536489		4.6590475282		866.5828402367				26998		3270.6126379732

		Feb		898		5.3136094675		169		5.3136094675		5.0131386397		847.2204301075		5.0882563466		859.9153225806				25796		3481.1598697473

		Mar		926		4.9784946237		186		4.9784946237		4.9732939563		925.0326758711		4.9745941231		925.2745069034				29155		3176.1275938947

		Apr		833		4.6277777778		180		4.6277777778		4.8454599761		872.1827956989		4.7910394265		862.3870967742				29266		2846.306293993

		May		917		4.9301075269		186		4.9301075269		4.7229988053		878.4777777778		4.7747759857		888.1083333333				28846		3178.9502877349

		Jun		830		4.6111111111		180		4.6111111111		4.7001194743		846.0215053763		4.6778673835		842.0161290323				27883		2976.7241688484

		Jul		848		4.5591397849		186		4.5591397849		4.537037037		843.8888888889		4.542562724		844.9166666667				28576		2967.5251959687

		Aug		826		4.4408602151		186		4.4408602151		4.5592592593		848.0222222222		4.5296594982		842.5166666667				27348		3020.3305543367

		Sep		842		4.6777777778		180		4.6777777778		4.6506571087		837.1182795699		4.657437276		838.3387096774				27249		3090.0216521707

		Oct		899		4.8333333333		186		4.8333333333		4.6388888889		862.8333333333		4.6875		871.875				26396		3405.8190634945

		Nov		793		4.4055555556		180		4.4055555556		4.3556152927		784.0107526882		4.3681003584		786.2580645161				24491		3237.9241353967

		Dec		712		3.8279569892		186		3.8279569892		4.3269414576		804.8111111111		4.2021953405		781.6083333333				24556		2899.4950317641

				10207				2191						10210.7302262942				10209.7976697207				326560

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Serious birth defects

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases				No of births		cases per 100000

		Jan		614		3.3010752688		186		3.3010752688		3.2110559691		597.2564102564		3.233560794		601.4423076923				26998		2274.2425364842

		Feb		624		3.6923076923		169		3.6923076923		3.5103391232		593.247311828		3.5558312655		600.935483871				25796		2418.9796867731

		Mar		658		3.5376344086		186		3.5376344086		3.5025732929		651.4786324786		3.5113385718		653.108974359				29155		2256.9027611044

		Apr		590		3.2777777778		180		3.2777777778		3.3757467145		607.6344086022		3.3512544803		603.2258064516				29266		2015.9912526481

		May		616		3.311827957		186		3.311827957		3.2798685783		610.0555555556		3.2878584229		611.5416666667				28846		2135.478055883

		Jun		585		3.25		180		3.25		3.273297491		589.1935483871		3.2674731183		588.1451612903				27883		2098.0525768389

		Jul		606		3.2580645161		186		3.2580645161		3.226702509		600.1666666667		3.2345430108		601.625				28576		2120.6606942889

		Aug		590		3.1720430108		186		3.1720430108		3.2600358423		606.3666666667		3.2380376344		602.275				27348		2157.3789673834

		Sep		603		3.35		180		3.35		3.2689964158		588.4193548387		3.2892473118		592.064516129				27249		2212.9252449631

		Oct		611		3.2849462366		186		3.2849462366		3.2486857826		604.2555555556		3.2577508961		605.9416666667				26396		2314.7446582816

		Nov		560		3.1111111111		180		3.1111111111		3.0119474313		542.1505376344		3.0367383513		546.6129032258				24491		2286.5542444163

		Dec		491		2.6397849462		186		2.6397849462		3.0173237754		561.2222222222		2.9229390681		543.6666666667				24556		1999.5113210621

				7148				2191						7151.446870692				7150.585153019				326560
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																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		28		0.1129032258				248						0.1129032258		0.1026025312		25.4454277286		0.1051777048		26.0840707965

		Feb		24		0.1061946903				226						0.1061946903		0.1281401656		28.9596774194		0.1226537967		27.7197580645

		Mar		41		0.1653225806				248						0.1653225806		0.1168946459		28.9898721731		0.1290016296		31.9924041298

		Apr		19		0.0791666667				240						0.0791666667		0.1110663082		26.6559139785		0.1030913978		24.7419354839

		May		22		0.0887096774				248						0.0887096774		0.0948476703		23.5222222222		0.093313172		23.1416666667

		Jun		28		0.1166666667				240						0.1166666667		0.0980286738		23.5268817204		0.102688172		24.6451612903

		Jul		22		0.0887096774				248						0.0887096774		0.1034050179		25.6444444444		0.0997311828		24.7333333333

		Aug		26		0.1048387097				248						0.1048387097		0.0881272401		21.8555555556		0.0923051075		22.8916666667

		Sep		17		0.0708333333				240						0.0708333333		0.080062724		19.2150537634		0.0777553763		18.6612903226

		Oct		16		0.064516129				248						0.064516129		0.0590053763		14.6333333333		0.0603830645		14.975

		Nov		10		0.0416666667				240						0.0416666667		0.0649641577		15.5913978495		0.0591397849		14.1935483871

		Dec		22		0.0887096774				248						0.0887096774		0.08109319		20.1111111111		0.0829973118		20.5833333333

				275						2922										274.1508912995				274.3631684746
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Sheet1

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)						1993		4		498.25

								0						0

		Dec		635		0.068775046		0.068775046		186		0.084892743		0.084892743		3.4139784946						1994		4		498.5

		Nov		715		0.0774396188		0.1462146648		180		0.0821542675		0.1670470105		3.9722222222						1995		4		498.75

		Aug		759		0.0822051338		0.2284197985		186		0.084892743		0.2519397535		4.0806451613						1996		4		499

		Sep		745		0.0806888335		0.3091086321		180		0.0821542675		0.334094021		4.1388888889						1997		4		499.25

		Apr		752		0.0814469836		0.3905556157		180		0.0821542675		0.4162482885		4.1777777778						1998		4		499.5

		Jun		756		0.0818802123		0.472435828		180		0.0821542675		0.4984025559		4.2						31		6		186

		Jul		782		0.0846961984		0.5571320264		186		0.084892743		0.583295299		4.2043010753						30		6		180

		Oct		802		0.0868623416		0.643994368		186		0.084892743		0.668188042		4.311827957						28		5		169

		Jan		809		0.0876204917		0.7316148597		186		0.084892743		0.753080785		4.3494623656						29		1

		May		836		0.090544785		0.8221596448		186		0.084892743		0.8379735281		4.4946236559

		Mar		837		0.0906530922		0.9128127369		186		0.084892743		0.9228662711		4.5

		Feb		805		0.0871872631		1		169		0.0771337289		1		4.7633136095

		Total		9233		1				2191		1
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Sheet2

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Area of triangle		Area under Lorenze curve

								0						0

		Nov		10		0.0363636364		0.0363636364		180		0.0821542675		0.0821542675		0.0555555556		0.0410771337

		Oct		16		0.0581818182		0.0945454545		186		0.084892743		0.1670470105		0.0860215054		0.0835235052

		Sep		17		0.0618181818		0.1563636364		180		0.0821542675		0.249201278		0.0944444444		0.124600639

		Apr		19		0.0690909091		0.2254545455		180		0.0821542675		0.3313555454		0.1055555556		0.1656777727

		May		22		0.08		0.3054545455		186		0.084892743		0.4162482885		0.1182795699		0.2081241442

		Jul		22		0.08		0.3854545455		186		0.084892743		0.5011410315		0.1182795699		0.2505705157

		Dec		22		0.08		0.4654545455		186		0.084892743		0.5860337745		0.1182795699		0.2930168873

		Aug		26		0.0945454545		0.56		186		0.084892743		0.6709265176		0.1397849462		0.3354632588

		Feb		24		0.0872727273		0.6472727273		169		0.0771337289		0.7480602465		0.1420118343		0.3740301232

		Jan		28		0.1018181818		0.7490909091		186		0.084892743		0.8329529895		0.1505376344		0.4164764948

		Jun		28		0.1018181818		0.8509090909		180		0.0821542675		0.915107257		0.1555555556		0.4575536285

		Mar		41		0.1490909091		1		186		0.084892743		1		0.2204301075		0.5

				275		1				2191		1				0.1255134642
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Sheet3

																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Anaecephalics (Dr. Lee)

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		10		0.0403225806				248						0.0403225806		0.0710343515		17.616519174		0.0633564088		15.7123893805

		Feb		19		0.0840707965				226						0.0840707965		0.0656580074		14.8387096774		0.0702612047		15.8790322581

		Mar		18		0.0725806452				248						0.0725806452		0.0730504805		18.116519174		0.0729330217		18.0873893805

		Apr		15		0.0625				240						0.0625		0.059811828		14.3548387097		0.060483871		14.5161290323

		May		11		0.0443548387				248						0.0443548387		0.0536738351		13.3111111111		0.051344086		12.7333333333

		Jun		13		0.0541666667				240						0.0541666667		0.0422491039		10.1397849462		0.0452284946		10.8548387097

		Jul		7		0.0282258065				248						0.0282258065		0.0409050179		10.1444444444		0.0377352151		9.3583333333

		Aug		10		0.0403225806				248						0.0403225806		0.0409050179		10.1444444444		0.0407594086		10.1083333333

		Sep		13		0.0541666667				240						0.0541666667		0.0624103943		14.9784946237		0.0603494624		14.4838709677

		Oct		23		0.0927419355				248						0.0927419355		0.0698028674		17.3111111111		0.0755376344		18.7333333333

		Nov		15		0.0625				240						0.0625		0.0813172043		19.5161290323		0.0766129032		18.3870967742

		Dec		22		0.0887096774				248						0.0887096774		0.063844086		15.8333333333		0.0700604839		17.375

				176						2922										176.3054397818				176.2290798363





Sheet5

		

		Down syndrome

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Prevalence (case/day)

								0						0

		Aug		19		0.0498687664		0.0498687664		186		0.084892743		0.084892743		0.1021505376

		Sep		20		0.0524934383		0.1023622047		180		0.0821542675		0.1670470105		0.1111111111

		Dec		23		0.0603674541		0.1627296588		186		0.084892743		0.2519397535		0.123655914

		Nov		26		0.0682414698		0.2309711286		180		0.0821542675		0.334094021		0.1444444444

		Jun		31		0.0813648294		0.312335958		180		0.0821542675		0.4162482885		0.1722222222

		Apr		32		0.0839895013		0.3963254593		180		0.0821542675		0.4984025559		0.1777777778

		Jul		34		0.0892388451		0.4855643045		186		0.084892743		0.583295299		0.1827956989

		Jan		35		0.0918635171		0.5774278215		186		0.084892743		0.668188042		0.188172043

		May		35		0.0918635171		0.6692913386		186		0.084892743		0.753080785		0.188172043

		Mar		39		0.1023622047		0.7716535433		186		0.084892743		0.8379735281		0.2096774194

		Oct		39		0.1023622047		0.874015748		186		0.084892743		0.9228662711		0.2096774194

		Feb		48		0.125984252		1		169		0.0771337289		1		0.2840236686

				381						2191
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Fiqure 1 The Lorenze curve of Down's syndrome in Norway from 1993-98.



Sheet4

												Three-month moving average

												with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Down syndrome

		Month		No of cases		Percentage of cases		Day		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		35		0.188172043		186		0.188172043		0.1986172085		36.942800789		0.1960059172		36.4571005917

		Feb		48		0.2840236686		169		0.2840236686		0.2272910437		38.4121863799		0.2414741999		40.8091397849

		Mar		39		0.2096774194		186		0.2096774194		0.2238262886		41.6316896778		0.2202890713		40.9737672584

		Apr		32		0.1777777778		180		0.1777777778		0.1918757467		34.5376344086		0.1883512545		33.9032258065

		May		35		0.188172043		186		0.188172043		0.179390681		33.3666666667		0.1815860215		33.775

		Jun		31		0.1722222222		180		0.1722222222		0.1810633214		32.5913978495		0.1788530466		32.1935483871

		Jul		34		0.1827956989		186		0.1827956989		0.1523894863		28.3444444444		0.1599910394		29.7583333333

		Aug		19		0.1021505376		186		0.1021505376		0.1320191159		24.5555555556		0.1245519713		23.1666666667

		Sep		20		0.1111111111		180		0.1111111111		0.1409796894		25.376344086		0.1335125448		24.0322580645

		Oct		39		0.2096774194		186		0.2096774194		0.1550776583		28.8444444444		0.1687275986		31.3833333333

		Nov		26		0.1444444444		180		0.1444444444		0.1592592593		28.6666666667		0.1555555556		28

		Dec		23		0.123655914		186		0.123655914		0.1520908005		28.2888888889		0.1449820789		26.9666666667

				381				2191						381.5587198575				381.4190398931





Sheet3 (2)

																		Three-month moving average

																		with weight (1/3, 1/3, 1/3)				with weight (1/4, 2/4, 1/4)

		Respiratory defects

		Month		No of cases		Percentage of cases		Cumulative percentage of cases		Day		Percentage of days		Cumulative percentage of days		Incidence (case/day)		Incidence		No. of cases		Incidence		No. of cases

		Jan		28		0.1129032258				248						0.1129032258		0.1026025312		25.4454277286		0.1051777048		26.0840707965

		Feb		24		0.1061946903				226						0.1061946903		0.1281401656		28.9596774194		0.1226537967		27.7197580645

		Mar		41		0.1653225806				248						0.1653225806		0.1168946459		28.9898721731		0.1290016296		31.9924041298

		Apr		19		0.0791666667				240						0.0791666667		0.1110663082		26.6559139785		0.1030913978		24.7419354839

		May		22		0.0887096774				248						0.0887096774		0.0948476703		23.5222222222		0.093313172		23.1416666667

		Jun		28		0.1166666667				240						0.1166666667		0.0980286738		23.5268817204		0.102688172		24.6451612903

		Jul		22		0.0887096774				248						0.0887096774		0.1034050179		25.6444444444		0.0997311828		24.7333333333

		Aug		26		0.1048387097				248						0.1048387097		0.0881272401		21.8555555556		0.0923051075		22.8916666667

		Sep		17		0.0708333333				240						0.0708333333		0.080062724		19.2150537634		0.0777553763		18.6612903226

		Oct		16		0.064516129				248						0.064516129		0.0590053763		14.6333333333		0.0603830645		14.975

		Nov		10		0.0416666667				240						0.0416666667		0.0649641577		15.5913978495		0.0591397849		14.1935483871

		Dec		22		0.0887096774				248						0.0887096774		0.08109319		20.1111111111		0.0829973118		20.5833333333

				275						2922										274.1508912995				274.3631684746






