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Bulleted novelty statement
· The incidence of childhood (<15 years) type 1 diabetes was stable between 2003 and 2008 in Taiwan, with an average annual incidence rate of 5.3 per 105. 
· Girl gender and older age were significant predictors for the incidence of type 1 diabetes. 
· Despite that the rate of admission in type 1 diabetes substantially reduced by 60% over the study period, diabetes ketoacidosis still accounted for 24.6% of all admissions in type 1 diabetes in 2007-2008, and remained the major diabetes complication leading to admission within the first year following the incidence of T1DM.


Abstract
Aims: To report the annual incidence rate as well as the socio-demographic and clinical characteristics of childhood type 1 diabetes (T1DM) in Taiwan throughout 2003 to 2008. 
Methods: A total of 1,306 incident cases with childhood T1DM (aged 0 to 14 years) were identified from Taiwan’s National Health Insurance claim datasets throughout 2003 to2008. Temporal trend of incidence rate of T1DM, features of hospitalizations within the first year after diagnosis were investigated. Ecological associations of patients’ characteristics, as well as children population density and urbanization level of residential areas with the risk of T1DM were assessed by using multivariate Poisson regression analysis.
Results: The annual incidence rate was stable, irrespective of age and gender, with an average annual incidence rate of 5.3 per 105. Girls were more likely than boys to develop T1DM (6.0 versus 4.7 per 105); the incidence rate increased with age. No apparent geographic variation in incidence rates. Despite the rate of admission substantially reduced by 60% (11.0% to 5.8%) over the study period, diabetes ketoacidosis remained the major diabetes complication leading to admission in childhood T1DM. The multivariate Poisson regression analysis suggested that girl gender and older age were the significant predictors for T1DM incidence, though child population density and urbanization level of residential area were not.
Conclusions: Girls and older children should be in particular attention in formulating preventive strategies targeting T1DM. Additionally, clinicians should still carefully manage the child patients with T1DM in order to further reduce the occurrence of DKA.
Keywords: Type 1 diabetes; Epidemiology; Ketoacidosis;Temporal trend;Taiwan 


Introduction
Type 1 diabetes (T1DM) is commonly considered as an autoimmune disease. Patients with T1DM usually have the first-attack during their young-ages and are cumbered by disease complications and suffer from lifelong daily treatment. The annual incidence rate of childhood T1DM increased by an average of 3-4% during 1989-2008 across European countries [1]. Moreover, apparent geographic variations in T1DM incidence have been reported [1, 2]. 
Despite the incidence of childhood T1DM is relatively low in Asia than in Western countries [3, 4], several studies reported an increase in T1DM incidence in some parts of Asia. Nevertheless, most of the data are limited to regional community surveys or institutional / medical center data [3]. Except the WHO DIAMOND project conducted in 1990 to 1999, population-based incidence data were rarely reported on Asian including Taiwan. 
There is a debate over the explanations for the increasing trend and geographic variations in childhood T1DM incidence. Hygiene hypothesis is among the most likely explanations [5]. It states that the immunological challenges of microbes to human’s early life may promote the maturity of their immune system and protects them from having some allergic and autoimmune disease, such as T1DM [5, 6]. Several measurements had been used to assess hygiene status, e.g., social mixing and infectious contacts [7] , the urbanization level of residents [8], the household crowding status [9], attendance to day-care center [10], and population density [11]. However, the findings of whether these measurements associated with the incidence of T1DM varied and were inconclusive in the literatures. 
Data on childhood T1DM incidence and secular trend are limited in Taiwan. Jiang et al. reported a population-based incidence of T1DM among those aged 0-19 years in Taiwan through 2000 to 2009. But Jiang et al.’s study provided no age-specific data, which make it hard for international comparisons [12]. We sought to investigate the recent secular trend of the childhood T1DM incidence in Taiwan, and to examine whether or to what extent population-density and urbanization level are associated with incidence of T1DM. Causes of admission for T1DM child patients in the first year of disease onset were also examined. Data analyzed in this study were derived from Taiwan’s National Health Insurance Research Database (NHIRD) that provides a valid and nation-wide registration system for T1DM.


Patients and Methods
Data Source
Data were retrieved from Taiwan’s NHIRD which stores beneficiary’s records and medical claim data from medical institutions. The National Health Insurance (NHI) is provided by the Taiwanese government, it universally covers medical insurance for almost all (>97%) citizens (the criminals and military personnel exempted)[13]. The NHIRD is composed of several parts, including inpatient and outpatient medical claims, registry of catastrophic diseases, basic properties of hospitals, and demographic characteristics of patients. Individual person and institution cannot be identified under the protection of encrypted identification number. To ensure the accuracy of the claims, the Bureau of NHI performs quarterly expert reviews on a random sample of ambulatory and inpatient claims[14]. Full review by Institutional Review Board was exempted because the procedure of encrypting the identification number makes it impossible to identify individuals. Access to the NHIRD datasets is approved by the National Health Research Institutes Review Committee. 
Study Materials
[bookmark: _GoBack]This cross-sectional descriptive study investigated the characteristics of the youths with a new-onset T1DM through 2003 to 2008 and their clinical features within the first year after diagnosis. [We only included claims within such a short period of time, mainly because the coding system for Catastrophic Disease Database in NHI in Taiwan started to introduce a double coding mechanism since year 2002. Certificates of catastrophic diseases issued after 2002 are considered more accurate. Additionally, only claim data in years of 2009 or earlier are available at the time of data access application.] T1DM but not type 2 diabetes has been included on the list of catastrophic diseases of NHIRD which provides good validation of disease diagnosis through an expert-review process. Individual who is going to be registered in the Catastrophic Disease Database for T1DM should provide a physician’s certificate of diagnosis, medical records and relevant examination data (including fasting or glucagon-stimulated C-peptide level, anti-GAD antibody level and history of diabetic ketoacidosis) to the review board. Once the applications are approval, they can be exempt from any co-payment for medical services. From 2003 to 2008, all of the incident cases of T1DM aged 0 to 14 years in Taiwan were identified if they were first registered in the catastrophic disease database for being diagnosed as T1DM, which was determined by diagnosis codes of 250.x1 or 250.x3 based on the coding system of International Classification of Disease, 9th revision, Clinical Modification. (ICD-9th-CM).
We linked all incident T1DM cases to the inpatient claims searching their information on possible admissions and the principal cause of each admission during the first year after the T1DM was registered. We looked into several principal causes of admission, including diabetic ketoacidosis (DKA, coded as 250.1x), hyperglycemia (coded as 250.02 and 250.03), hypoglycemia (coded as 250.8, 251.0, 251.1 and 251.2), other diabetes-related (coded as 250.xx, but not including DKA, hyperglycemia and hypoglycemia), and non-diabetes related diagnoses (all other codes). 
Patients’ demographic characteristics such as age, sex, and residential area were retrieved from beneficiary records. Since these three variables were required in the claim database, all of the data can be traced without missing value. Urbanization level of a patient’s residential area was determined by using the method proposed by Liu et al. who classified all 316 cities and townships of Taiwan into different levels of urbanization based on various indicators including population density, proportion of residents with college or higher education, percentage of elderly (>65 years) people, proportion of agriculture workforce, and number of physicians per 105 people [15]. Children’s population size and density in each city/township were obtained from the Ministry of Interior, Taiwan. The child population density was further categorized into six levels by 5 cut-off points (i.e., 10th percentile, 25th percentile, 50th percentile, 75th percentile, and 90th percentile).
Statistical Methods
The annual incident rate of T1DM was calculated by dividing the number of incident case by mid-year child population in each year; the standard error associated with incidence rate was estimated under the Poisson assumption. For the characteristics of T1DM patients, continuous variables were described by mean and standard deviation (SD), and discrete variables were summarized by count and percentage. Ecological data analyses were performed, using the univariable and multivariable Poisson regression analyses to associate the incidence rate of T1DM with age, sex, urbanization level, and child population density indicated by the number of child population divided by the area in each city / township. Since child population density and urbanization level are highly correlated, a simultaneous adjustment for them should be avoided. We therefore conducted two separate multivariable regression analyses which enrolled each of them in the regression model. The incidence rate ratios (IRRs) and their 95% percent confidence intervals (CIs) were calculated from the regression coefficients and corresponding standard errors of Poisson regression models. To examine the temporal trend of incidence rate across the study period, we treated the calendar year as a continuous variable and testing the statistical significance of regression coefficient. Similar method was applied to test the trend of IRR across levels of various predictors in the multivariable Poisson regression models. Data analyses were performed by using SAS analytical software (version 9.3, SAS Institute Inc., North Carolina, U.S.A.). A -value of 0.05 was considered as the statistical significance level in this study. 


Results
A total of 1,306 T1DM patients aged 0 to 14 years were registered from 2003 to 2008, representing an average annual incidence rate of 5.3 (95% CI=5.0-5.6) per 105. The average annual incidence rate was higher in girls than in boys (6.0 vs 4.7 per 105, p<0.001); and was significantly (p<0.001) increased with advanced ages (0-4 years, 3.3 per 105; 10-14 years, 6.6 per 105). Although the average annual incidence rate was not significantly different across various levels of urbanization and child population density of residential areas, a slightly higher incidence rate was noted in the least crowed areas (i.e., <22 children / km2, 6.7 per 105). In addition, children who lived in the Eastern part of Taiwan experienced a higher incidence rate than those lived in other areas, but again the observed geographic variation was not statistically significant. (Table 1) 
Table 2 shows the age-and-sex specific annual incidence rate throughout 2003 to 2008. The overall annual incidence rate declined from 2003 to 2005 and then rose thereafter to 2008, but the variation was trivial. For girls, the lowest incidence rate occurred in 2004 and then increased to 2008. For boys, on the other hand, the annual incidence rate was fluctuating. There were no significant secular trends in annual incidence rate of T1DM regardless of gender and age. Although the TID incidence rate was quite stable over time, the mean age at the time of T1DM registration significantly increased from 8.93.7 years in 2003 to 9.73.6 years in 2008. Such significantly increasing trend was also noted for girls, but not for boys. 
The frequencies and clinical features of admissions during the first year after initial T1DM registration are described in Table 3. The mean number of hospitalizations per child declined from 0.36 in 2003 to 0.20 in 2005 but reversely increased to 0.28 in 2007. The prevalence of >=2 admissions declined from 6.7% to 3.7%. The mean number of hospitalizations was higher for girls than for boys through 2003 to 2004, though the difference was reduced after 2005. The 1-year incidence rate of DKA was 11.0% in 2003, and then declined to 5.8% in 2008. Despite the declining trend, DKA remains the leading cause-of-admission among T1DM children in 2008. On the other hand, the incidence rate of hyperglycemia increased from 1.0% in 2003 to 4.7% in 2007 (Table 3). Diabetes-related diagnoses (i.e., ICD-9th-CM codes: 250.xx) accounted for most of the admissions over the study period, with the highest (67.1%) and lowest (46.3%) percentage noted in 2003 and 2005, respectively (Figure 1). While the percentage of admission for DKA decreased from 37.7% in 2003 to 24.6% in 2007, the percentage for hyperglycemia substantially increased from 3.5% to 19.7%. Furthermore, hypoglycemia accounted for 1.8% (in 2006) to 5.9% (in 2003) of total admissions annually (Figure 1). Moreover, we noted that 5 T1DM children (4 girls, 1 boy) whose admissions were ended up with in-hospital mortality. The duration of T1DM ranged from 2.9 months to 40.1 months. The principal diagnosis at discharge for those deceased children included defibrination syndrome, Poisoning by benzodiazepine-based tranquilizers, lymphoid leukemia, and DKA (n=2) (Data not shown in Tables).
Results from the Poisson regression model were shown in Table 4. After adjustment for other covariates, girls were found to be more likely than boys to develop T1DM (IRR=1.27, 95% CI=1.14-1.42). Compared to those aged 0-5 years, children aged 6-10 years and 11-14 years were at significantly increased risk of T1DM, with an IRR of 1.65 (95% CI=1.40-1.94) and 1.99 (95% CI=1.70-2.32), respectively. Additionally, compared to those living in areas with lowest child population density, children residing in higher density areas experienced lower IRRs, ranging from 0.67 to 0.82. We also noted lower IRRs (0.91 to 0.94) in children from areas with higher levels of urbanization, as compared to those living in the least urban regions.  


Discussions
This study was based on a nationwide, population-based registry system, and is one of the few reports presenting the incidence rate of childhood T1DM in Asian since 2000. The average annual incidence rate in Taiwan through 2003 to 2008 was 5.3 per105, which is slightly higher than that reported ever in Asian countries. The annual incidence was quite homogeneous during 2003 to 2008, and did not show a significant association with urbanization level and child-population density. In spite of the decrease in prevalence, DKA continued to be the major T1DM complication leading to hospitalization.
Several studies have reported the incidence rate of childhood T1DM in different Asian countries during the last decade of the 20th century. These incidence rates reported by China, Hong Kong, Taiwan, Japan, Thailand and Singapore in a range from 0.25 to 3.8 per 105, which are considered low as compared to the figures reported in other parts of the world [4, 16-19]. Although the T1DM incidence rate was considered low in Asian countries, it showed an increased secular trend in both Japan and Singapore [4, 19]. In Taiwan, Jiang and colleagues reported a T1DM incidence of 4.21 per 105 in 2000 and of 5.79 per 105 in 2009 for the children aged 0 to 19 years[12]. Our study provided further information on age- and sex-specific incidence rate in children aged 0-14 years. A higher incidence rate of childhood T1DM noted in Taiwan may imply a higher prevalence of risk factors etiologically relevant to the development of childhood T1DM. Further investigations are needed to substantiate this speculation. 
Our study found that the incidence rate of childhood T1DM increased with age in both sexes, which was consistent with the findings reported in most previous studies [1, 20]. Dissimilar to the scenario in Western countries, suggesting that younger children aged 0-4 years showed the most rapid increase in incidence rate [21, 22], our study showed no significant change of the age-specific incidence rates through the study period.
In addition to the effect of age, the gender difference in T1DM incidence was examined in many previous studies. Gender difference in T1DM incidence was occasionally found in Western countries, but an increased incidence of T1DM among female youths was consistently reported in Asian studies [1, 16, 17]. Like many Asian studies, our study also showed an excess T1DM incidence in females. The gender difference became significant in children aged 5 years and older. Karvonen et al. analyzed T1DM incidence data of 76 populations based on the DIAMOND project, and found that the populations with low incidence were more likely to be female excess and those with high incidence were more likely to be male excess [23]; The incidence rate reported in our study (i.e., 5.3 per 105) was considered as ‘low-incidence category’ (<6.5 per 105 persons) according to the DIAMOND project, which found that 88% of low-incidence populations were female excess. Svensson et al. examined the interactions between gender and some of the T1DM risk factors, and found that neonatal infection and vitamin D supplementation were related to an increased risk of T1DM in males, but were related to a decreased risk in females [24]. Such observation may imply a possibility that some environmental risk factors may act differently on boys and girls. Children in high-incidence and low-incidence populations may be exposed on different types and levels of risk factors (e.g., childhood infections) leading to different risks of T1DM between boys and girls. 
Despite the declining trend, diabetic ketoacidosis (DKA) was the major complication leading to admission in the Taiwanese children with T1DM. The average annual DKA admission rate (6.5%) was similar to those reported from many previous studies (1% to 18%)[25]. However, our study included the DKA admissions occurring only in the first year of T1DM registration. Since the glycemic control tends to be unstable in the very first period of having T1DM, our study might be subject to over-estimation of DKA admission when comparing to other studies involving mainly prevalent cases. Nonetheless, our study showed that the DKA admission rate decreased from 2003 to 2005, and then slightly bounded thereafter. Such secular trend warrants caution, and more efforts are needed to further reduce the DKA admission rate. Constructing an educated and supportive environment in schools (i.e., providing training and intensify the role of school personnel[26]) may help a better management of diabetes in school and further reduce the episode of DKA and other T1DM complications, since a majority of T1DM patients were schoolchildren who spend most of their daily activities at schools. 
The frequency of person-to-person contacts in a child’s early life has been considered as a possible factor, that may protect incidence of T1DM[27]. But not all studies agree with this argument [28]. Holmqvist et al. found that the T1DM risk in semi-rural areas was the highest in South-eastern Sweden[11]; Staines et al. found that the risk of T1DM was positively associated with the population density in UK[29]; though Miller et al. did not find such association in New Zealand[30]. Our study results did not show a significant association of incidence of childhood T1DM with urbanization level of residence and child-population density. The inconsistent findings from various studies might be due to the use of different proxies for person-to-person contact in those studies. Additionally, the lifestyles and social cultures may also affect the migration and population mix, which in turn makes comparisons between studies difficult.
There were several limitations in our study. First, since it used ecological data, the geographic features may not be able to fully represent the exposure level of each individual. For example, a child living in an area with high child-population density may not necessarily experience high person-to-person contact or population mix. Second, despite that there is a strong economic incentive (i.e., exempt from co-payment) for registering as a patient with T1DM, time-lags from the date of disease onset to the application date of registration still existed. However, it is believed that the time-lag was small since most of the patients (or their families) are expected to submit their application for T1DM registration soon after they were diagnosed because they can be exempted from co-payment in medical services for T1DM once they are registered. 
This study also has several strengths. The registration system of catastrophic diseases in Taiwan provides a good validation of disease diagnosis, for conferring a qualification to the suffered children exempting for co-payment, the medical records and diagnosis have been ascertained by a second source, i.e., peer-review board. Based on the universal coverage system, all childhood T1DM patients were enrolled in the study and a nationally representative sample can be assumed in our study. Another strength may include the updated T1DM incidence data in Asian child populations, and the information on age- and sex-specific T1DM incidence.
Compared to most previous reports in Asia, this study presented a relatively high but stable incidence rate of childhood T1DM in Taiwan throughout 2003 to 2008. Female youths were predominant in children with T1DM, and those aged between 10 and 14 years had the highest incidence rate. Although the incidence rate decreased over the study period, the DKA remained the major complication leading to admission during the patients’ first year following registration. This study also showed no apparent geographic variation in T1DM incidence in Taiwan, and found no association of T1DM incidence with selected population mix indicators such as urbanization level and child population density.
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Table 1. Incidence rates of childhood (0-14 years) type 1 diabetes according to children’s characteristics.
	Characteristics
	Incidence rate
 (per 105 person)
	P-value

	Overall 
	5.3 (5.0-5.6)
	

	Sex
	
	

	Girls
	6.0 (5.5-6.4)
	<0.001

	Boys
	4.7 (4.3-5.1)
	

	Age, years
	
	

	0-4
	3.3 (2.9-3.8)
	<0.001

	5-9
	5.5 (5.0-6.0)
	

	10-14
	6.6 (6.0-7.1)
	

	Urbanization level
	
	

	I (highest)
	5.0 (4.5-5.6)
	NS

	II
	5.3 (4.9-6.0)
	

	III
	5.2 (4.7-5.7)
	

	IV (lowest)
	5.5 (4.6-6.6)
	

	Child population density, children/Km2
	
	

	<22
	6.7 (5.0-8.6)
	NS

	22-47
	4.5 (3.5-5.7)
	

	48-104
	5.2 (4.5-5.9)
	

	105-420
	5.3 (4.8-5.8)
	

	421-1266
	5.2 (4.3-6.2)
	

	>=1267
	5.2 (4.7-5.8)
	

	Region
	
	

	Northern
	5.1 (4.7-5.6)
	NS

	Central
	5.3 (4.8-5.9)
	

	Southern
	5.2 (4.6-5.8)
	

	Eastern 
	7.2 (5.2-9.8)
	

	Off-shore island
	3.2 (0.4-11.4)
	


NS, non-significant.


Table 2. Age-and-sex specific annual incidence rate of type 1 diabetes among children aged 0 to 14 years throughout 2003 to 2008.
	
	Year

	
	2003
	2004
	2005
	2006
	2007
	2008
	P for trend

	Case number
	239
	212
	205
	216
	218
	216
	--

	Girls
	139
	107
	109
	112
	113
	121
	--

	Boys
	100
	105
	96
	104
	105
	95
	--

	
	
	
	
	
	
	
	

	Incidence rate (per 105)

	Overall
	5.5
	5.0
	4.9
	5.3
	5.5
	5.6
	0.421

	Girls
	6.7
	5.3
	5.5
	5.8
	6.0
	6.6
	0.738

	0-4
	3.5
	4.0
	3.4
	3.7
	3.5
	2.9
	0.577

	5-9
	8.8
	4.4
	6.1
	6.7
	6.6
	6.9
	0.716

	10-14
	7.2
	7.1
	6.3
	6.3
	7.1
	8.7
	0.381

	Boys
	4.4
	4.8
	4.4
	4.9
	5.1
	4.7
	0.412

	 0-4
	3.0
	3.0
	3.4
	3.4
	3.5
	2.3
	0.881

	  5-9
	4.3
	4.6
	4.3
	4.3
	4.9
	4.1
	0.989

	  10-14
	5.6
	6.2
	5.2
	6.4
	6.3
	6.5
	0.428

	Age at initial registration, years (Mean± SD)

	Overall 
	8.9±3.7
	9.1±4.0
	8.9±3.8
	9.2±3.7
	9.3±3.8
	9.7±3.6
	0.022

	Girls
	8.8±3.5
	8.9±3.9
	9.0±3.6
	9.2±3.7
	9.5±3.7
	9.8±3.4
	0.013

	Boys
	9.1±3.9
	9.3±4.1
	8.7±4.0
	9.1±38
	9.2±3.8
	9.5±3.8
	0.477






Table 3. Clinical features of hospitalizations during the first year after initial type 1 diabetes registration.
	　
　
	Calendar year of initial registration

	
	2003
	2004
	2005
	2006
	2007

	No. of patients
	239
	212
	205
	216
	218

	No. of admissions 
	85
	71
	41
	57
	61

	Total no. of admissions per patient, % 

	0
	77.0
	76.9
	85.9
	83.8
	77.1

	1
	16.3
	16.4
	9.8
	11.1
	19.3

	>=2
	6.7
	7.1
	4.4
	5.1
	3.7

	Average no. of admissions per patient, mean±SD

	Overall
	0.36±0.90
	0.33±0.73
	0.20±0.56
	0.26±0.81
	0.28±0.58

	Girls
	0.47±1.10
	0.36±0.74
	0.19±0.48
	0.26±0.76
	0.28±0.56

	Boys
	0.19±0.44
	0.30±0.72
	0.21±0.65
	0.27±0.86
	0.28±0.60

	Prevalence of principal cause-of-admission, %

	Non-diabetes related
	9.7
	12.6
	8.5
	8.2
	8.2

	DKA
	11.0
	8.4
	2.3
	4.3
	5.8

	Hyperglycemia
	1.0
	3.1
	0.8
	4.7
	4.7

	Hypoglycemia
	1.7
	1.5
	0.4
	0.4
	1.2

	Other diabetes related diagnoses
	5.9
	1.5
	3.8
	4.7
	3.9


SD, standard deviation; DKA, diabetic ketoacidosis. 



Table 4. Incidence rate ratio of type 1 diabetes in relation to demographic and environmental factors.
	
	Univariate analysis
	Multivariate analysis

	
	
	Model I
	Model II

	
	IRR (95% C.I.)
	IRR (95% C.I.)
	IRR (95% C.I.)

	Year
	
	
	

	2003
	Ref.
	Ref.
	Ref.

	2004
	0.92 (0.76-1.11)
	0.91 (0.76-1.10)
	0.91 (0.76-1.10)

	2005
	0.91 (0.76-1.10)
	0.90 (0.74-1.08)
	0.90 (0.74-1.08)

	2006
	0.99 (0.82-1.19)
	0.97 (0.80-1.16)
	0.97(0.80-1.16)

	2007
	1.03 (0.85-1.23)
	1.00 (0.83-1.21)
	1.01(0.84-1.21)

	2008
	1.03 (0.80-1.24)
	1.01 (0.84-1.22)
	1.02(0.84-1.22)

	  P-value for trend
	
	0.4991
	0.498

	Sex
	
	
	

	 Boys
	Ref.
	Ref.
	Ref.

	Girls
	1.27 (1.14-1.42)
	1.27 (1.14-1.42)
	1.27 (1.14-1.42)

	Age, years
	
	
	

	0-5
	Ref.
	Ref.
	Ref.

	6-10
	1.65 (1.40-1.94)
	1.65 (1.40-1.94)
	1.65 (1.40-1.94)

	11-14
	1.99 (1.71-2.32)
	1.99 (1.70-2.32)
	1.99 (1.70-2.32)

	  P-value for trend
	
	<0.001
	<0.001

	Child population density, persons/km2

	<22
	Ref.
	
	Ref.

	22-47
	0.68 (0.48-0.96)
	
	0.67 (0.47-0.96)

	48-104
	0.77 (0.58-1.04)
	
	0.79 (0.59-1.06)

	105-420
	0.80 (0.60-1.05)
	
	0.82 (0.62-1.08)

	421-1266
	0.78 (0.59-1.08)
	
	0.80 (0.58-1.09)

	>=1267
	0.78 (0.59-1.04)
	
	0.81 (0.61-1.07)

	  P-value for trend
	
	
	0.961

	Level of urbanization 
	
	
	

	I (highest)
	0.91 (0.74-1.11)
	0.91 (0.74-1.11)
	

	II
	0.98 (0.80-1.19)
	0.98 (0.80-1.19)
	

	III
	0.94 (0.77-1.15)
	0.94 (0.77-1.15)
	

	IV (lowest)
	Ref.
	Ref.
	

	P-value for trend
	
	0.449
	


IRR: incidence rate ratio. C.I.: confidence interval. 
IRRs were estimated by using Poisson regression model.



Figure 1. Distribution of principal diagnoses at discharge, 2003-2007 
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2003	2004	2005	2006	2007	3.5294117647058851E-2	0.11267605633802817	4.8780487804878161E-2	0.21052631578947387	0.19672131147540994	Hypoglycemia	
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