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Abstract- Previous investigations have indicated an association between modulation of developing the 

immune system with increased risk of autoimmune diseases such as type 1 Diabetes Mellitus (T1DM). 

Objectives: In the present study, we aimed to evaluate correlations between the positive history of blood group 

incompatibility, neonatal jaundice, and phototherapy with childhood type 1 DM. A case-control retrospective 

study was carried out in an Iranian Hospital in 2015. One-hundred subjects aged 1-15 years with T1DM were 

included as the case group. One-hundred healthy children were also considered as the control group. A 

questionnaire composed of demographic-clinical data was completed for each subject. Correlations between 

childhood type 1diabetes and some clinical risk factors were determined. One hundred cases with type 1 

diabetes and 100 healthy control children entered the study. A significant association between maternal 

gestational diabetes mellitus and childhood T1DM was observed (P=0.05, OR=3.789). The history of neonatal 

jaundice in the case group was significantly higher than in the control group (P=0.02, OR=4.667). ABO 

incompatibilities in the case group were associated with 19 neonates with blood group A and 2 neonates with 

blood group B (mothers' blood group; O) (P=0.005, OR=7.397). In the case group, 29 of 38 cases with a history 

of jaundice had received phototherapy while in the control group, 19 participants had undergone phototherapy 

(P=0.126, OR=1.707). Results have indicated that neonatal Jaundice and ABO incompatibility could increase 

the risk of childhood T1DM. Moreover, maternal GDM should be considered as an increased subsequent risk 

of childhood T1D. 
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Introduction 
 

Neonatal jaundice, with an incidence of 60-80%, is 

one of the most frequent problems during the early 

neonatal period. Although jaundice in the majority of 

subjects is mild and self-limiting, it is the main reason for 

neonate's hospitalization (1,2). Severe 

hyperbilirubinemia causes neurological impairment 

resulting in Kernicterus with short and long term 

morbidities (3). Jaundice is commonly treated with 

phototherapy preventing from reaching dangerous levels 

(4,5). 

Former investigations have indicated an association 

between modulation of developing immune system in the 

fetal and early neonatal period with increased risk for 

autoimmune diseases such as type 1 Diabetes Mellitus 

(T1DM). It was reported that factors such as mother-

infant blood group incompatibility, neonatal jaundice, 

and phototherapy could significantly increase the risk of 

childhood type 1 diabetes (1,6). It is supposed that these 

relevant risk factors may influence overgrowth of the 

pancreatic beta cells, higher autoimmunity response, and 

further cell death resulting in type 1 DM (7). Correlation 

between type 1 diabetes and phototherapy treatment may 

also be related to the effects of phototherapy on the 

neonatal gut and gut immune response (8). Another study 

has demonstrated a common etiology for the development 

of blood group incompatibility and type 1 diabetes; over-

amplification of the DR3 allele was observed in both 

diseases (9). Although these findings were not confirmed 

by several investigations, no evidence of increased risk of 

DM-1 was observed among children who had neonatal 
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hyperbilirubinemia or received phototherapy (4,10,11). 

Recent studies have shown that the incidence of both 

neonatal jaundice and childhood type 1 diabetes is rising 

all around the world, especially in Asian countries (1,4,6). 

There are very few investigations with inconsistent 

findings that assessed the possible link between 

childhood type 1 diabetes and some risk factors related to 

neonatal jaundice. Therefore, in the present study, we 

aimed to evaluate correlations between the positive 

history of blood group & Rh incompatibility, neonatal 

jaundice, and phototherapy with childhood type 1. With 

further investigations in this field, we would be able to 

determine a new possible risk factor associated with 

childhood diabetes that needs tight control and 

observation. 

 

Materials and Methods 

 

A case-control retrospective study was carried out at 

Children's Medical Center affiliated with Tehran 

University of Medical Sciences (Tehran-Iran; 2015). 

One-hundred subjects aged 1-15 years with childhood 

type 1diabetes were included as the case group. One-

hundred healthy children attending outpatient clinics (for 

check-up or vaccination) were also considered as the 

control group. Both groups were adjusted regarding age 

and sex. Children with a history of neonatal blood 

exchange transfusion were not included in the study. 

Prior to undertaking the study, parents of the 

participants were invited and briefed about the purpose of 

the study. The related questionnaires were also presented 

to them. They were assured that they had the right to 

decline to take part in research and to withdraw from the 

research project at any time. All participants' parents 

signed informed consent. The collected data were 

considered confidential, and no extra cost was imposed 

on participants. 

A questionnaire composed of demographic-clinical 

data was completed for each subject. Participant's age, 

sex, present and birth weights, height, BMI, type of 

delivery, type of feeding, blood group & Rh, history of 

neonatal jaundice, phototherapy, and risk factors related 

childhood type 1diabetes were collected as neonatal data. 

Parental ages, parents' blood group & Rh, history of 

diabetes in parents were also gathered and recorded in the 

questionnaires.  

The main objective of our study was to determine 

correlations between childhood type 1diabetes and some 

clinical factors such as blood group & Rh, history of 

neonatal jaundice and phototherapy.   

 

Sample size 

The calculated sample size was 78 with OR=2.5. With 

a proposed sample size of 200 (100 in each group), our 

study had a power of 80% and an alpha error of 0.05. 

 

Statistical analysis 

Data from completed questionnaires were extracted, 

and statistical analyses were conducted using SPSS 18. 

Data were presented as mean±standard deviation for 

continuous variables and n (%) for categorical variables. 

Independent t-test, Chi-squared, and Bivariate 

Regression Analyses were used for determining the 

relationships between variables. P less than 0.05 were 

considered statistically significant. 

The present study was taken from a medical student 

thesis. Our study was approved by the institutional review 

board of Tehran University of Medical Sciences, 

according to the Helsinki declaration.   

 

Results 

 
One hundred cases with type 1 diabetes (53 males and 

47 females) and 100 healthy control children (54 males 

and 46 females) entered the study. The mean birth and 

present weights in the case and control groups were 

3177±0.711 g, 28.50±11.83 Kg, and 3130±0.398 g, 

27.91±11.32 Kg, respectively (P=0.926). The mean ages 

in both groups were 7.9 years. No significant differences 

were observed between groups regarding the sex, 

children and both parents' ages (P=0.5, P=0.977, 

P=0.656, P=0.742), respectively (Table 1). 

Ten participants in the case group and 2 subjects in 

the control group had mothers with a history of 

gestational diabetes mellitus (GDM). A significant 

association between maternal GDM and childhood type 1 

DM was observed (P=0.05, OR=3.789). None of the 

mothers had a history of type 1 diabetes, while type 2 

diabetes was reported in 4 mothers (3 in the case group 

and 1 in the control group) (P>0.05). In the case group, a 

father had a history of type 1 diabetes. History of type 2 

diabetes was also reported in 4 fathers (2 in each case and 

control group).  However, no association was observed 

between the history of diabetes in fathers and their child 

(P=0.60; OR=1.005). Most of the participants in both 

case and control groups had blood group A+ (45% and 

41%). The history of neonatal jaundice in the case group 

was significantly higher than in the control group 

(P=0.02, OR=4.667). Related to mothers' blood group, A+ 

was the most frequent blood group in the case group 

(46%) and the controls (59%). ABO incompatibility was 

more common in the case group compared with the 

https://en.wikipedia.org/wiki/Chi-squared_test
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controls (21 vs. 9; P=0.003, OR=8.311). ABO 

incompatibilities in the case group were associated with 

19 neonates with blood group A and 2 neonates with 

blood group B (mothers' blood group; O) (P=0.005, 

OR=7.397). No significant difference was observed 

between groups regarding Rh incompatibility (11%, 9%; 

P=0.245, OR=0.067). In the case group, 29 of 38 cases 

with a history of jaundice had received phototherapy 

while in the control group, 19 participants had undergone 

phototherapy (P=0.126, OR=1.707). There were no 

associations between the history of neonatal sepsis and 

respiratory distress syndrome with childhood type 1 DM 

(P>0.05; OR=0.523). All detailed data are shown in Table 

2. 

 

Table 1. Demographic data related to participants 

Variables 
Control group 

n=100 

Case group 

n=100 
P 

The mean children's age (year) 7.97 7.99 0.977 

Sex 

Male/Female 
54/46 53/47 0.5 

BMI (Kg/m2) 18.42±2.99 18.47±3.06 0.724 

Type of delivery 

Cesarean/vaginal delivery 
63/37 62/38 0.5 

The mean mothers' age (year) 24.94±4.16 25.51±4.52 0.743 

The mean fathers' age (year) 29.40±4.26 30.56±4.93 0656 

 

Table 2. Comparison of neonatal variables between case and control groups 

Variables 
Control group 

n=100 

Case group 

n=100 
P 

History of jaundice 21 38 0.02 

History of phototherapy 19 29 0.126 

History of sepsis 4 2 >0.05 

History of respiratory distress 4 2 >0.05 

ABO incompatibility (O-A & O-B) 9 21 0.03 

Rh incompatibility 9 11 0.245 

 

Discussion 
 

Former studies have illustrated positive associations 

between childhood diabetes type 1and some perinatal risk 

factors. In the present study, we investigated the possible 

correlation between diabetes type 1 with neonatal 

jaundice and phototherapy.  

According to the results, there was a significant 

relationship between diabetes type 1 with neonatal 

jaundice. It is supposed that immunological responses 

related to jaundice may cause destructions of pancreatic 

β cells predisposing type 1 diabetes. Furthermore, the 

immaturity of the gastrointestinal tract besides poor 

enteral intake and delayed defecation that is involved in 

the etiology of neonatal jaundice may alter intestinal 

flora. The changes in gastrointestinal flora may initiate 

some inflammatory reactions resulting in damage to 

pancreas cells (12). Compatible to our finding, Dahlquist 

et al., have demonstrated that neonatal jaundice was a 

significant risk factor associated with type 1 diabetes. 

They concluded that this correlation was due to 

phototherapy treatment regardless of diagnosis (8); 

however, we could not confirm the role of phototherapy 

as an important childhood diabetes risk factor. Rami et 

al., have also indicated that a history of high bilirubin 

concentration and neonatal jaundice was significantly 

frequent among 114 cases with type 1 diabetes in 

comparison with 495 healthy controls (13). On the other 

hand, a meta-analysis study by McNamee et al., have 

indicated that of 9,520 included children with type 1 

diabetes, 14% had a history of neonatal jaundice. They 

showed a weak association between the risk of type 1 

diabetes and a history of jaundice (P=0.07) (6). Robertson 

et al., have also demonstrated no statistically significant 

association between type 1 diabetes and jaundice (10). 

The results of the present study have shown that ABO 

incompatibilities (with OR>8), including O-A & O-B in 

the case group, were significantly more frequent than the 

control group. It seems that a common cause is involved 

in the etiology of both ABO incompatibility and type 1 

diabetes. Berzina et al., have demonstrated a high 

frequency of the DR3 allele in both ABO immunization 

cases and type 1diabetes groups (9). Another 

investigation by Elfving et al., showed the increase of 

islet cell autoantibodies in cord blood of neonates with 

ABO incompatibility. By such findings, they confirmed 

that blood group incompatibility could be a significant 

risk factor for type 1 diabetes (14). Dahlquist et al., also 

illustrated a statistically significant correlation between 

blood group incompatibility syndromes and type 1 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Robertson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=20507546
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diabetes (8). But Waernbaum et al., did not observe any 

association between childhood type 1 diabetes and 

maternal-child blood-group incompatibility (15). 

Based on the results, there was a significant 

association between mother's GDM and childhood type 1 

diabetes. Compatible to our finding, Hidayat et al., have 

indicated an association between maternal gestational 

diabetes mellitus and increased risk of childhood T1 DM 

(16). Kawasaki et al., also confirmed our results. They 

showed that intrauterine exposure to hyperglycemia 

could induce abnormal glucose tolerance among 

offspring resulting in diabetes (17).  

Our study had some limitations. The present study 

was not a multicentre investigation to assess the role of 

some other regional epidemiologic factors. With a cohort 

study, we could evaluate the association between T1DM 

and phototherapy. Finally, further works with larger 

sample size and consideration of more neonatal risk 

factors are strongly suggested.  

Results of the present study have indicated that 

neonatal Jaundice and ABO incompatibility could 

increase the risk of childhood type 1 diabetes. Moreover, 

maternal GDM should be considered as an increased 

subsequent risk of childhood-onset T1D. 
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