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บทคัดย่อ

วัตถุประสงค์ เพื่อศึกษาความสัมพันธ์ระหว่างมารดาท่ีเป็นโรคเบาหวานขณะต้ังครรภ์และโรค

สมาธิสั้นในบุตร

วธิกีาร รปูแบบในวจิยัเป็น case-control study ผูเ้ข้าร่วมวิจยัคอืคูม่ารดาและบตุรจ�ำนวน 132 คู่ 

ประกอบด้วย คูม่ารดาและบตุรทีไ่ด้รับการวนิจิฉัยโรคสมาธสิัน้ 66 คู ่(กลุม่สมาธสิัน้) และคูม่ารดา

และบุตรท่ีไม่เคยได้รับการวินิจฉัยโรคสมาธิส้ัน 66 คู่ (กลุ่มท่ีไม่ใช่สมาธิส้ัน) ข้อมูลทาง

ประชากรศาสตร์และประวัติทางสูตินรีเวชของบุตรทั้งที่ได้รับและไม่เคยได้รับการวินิจฉัยโรค

สมาธสิัน้มาจากมารดาและบตุรซึง่มารบัการรกัษาทีห่น่วยจติเวชเดก็และวยัรุน่และหน่วยโรคเดก็

ทั่วไปของโรงพยาบาลมหาราชนครเชียงใหม่ ส่วนประวัติโรคเบาหวานขณะตั้งครรภ์ในมารดา

ได้รับจากการสัมภาษณ์มารดา ในขณะที่โรคสมาธิสั้นในบุตรนั้นได้รับการวินิจฉัยจาก

จิตแพทย์เด็กและวัยรุ่น

ผลการศึกษา เราพบว่าอัตราส่วนของเด็กผู้ชายกับผู้หญิงในกลุ่มสมาธิสั้นและกลุ่มที่ไม่ใช่

สมาธสิัน้เท่ากับ 2.882:1 และ 2:1 ตามล�ำดับ (P = 0.446) ลกัษณะทางประชากรและสตูศิาสตร์นรเีวช

ไม่มีความแตกต่างกันอย่างมีนัยส�ำคัญระหว่างกลุ่ม พบมารดาท่ีเป็นเบาหวานขณะต้ังครรภ์ใน

กลุ่มบุตรที่เป็นโรคสมาธิสั้น 7 คน (10.61%) และพบมารดา 2 คนที่เป็นเบาหวานขณะตั้งครรภ์

ในกลุม่ทีบ่ตุรไม่เป็นโรคสมาธสิัน้ (3.03%) มารดาทีมี่โรคทีเ่ป็นเบาหวานขณะตัง้ครรภ์จะมคีวาม

เสีย่งในการมีบุตรเป็นโรคสมาธสิัน้เพิม่ขึน้ 3.1 เท่า แต่ไม่มนัียส�ำคญัทางสถติ ิ(OR = 3.797, 95% 

CI = 0.752-19.009, P = 0.105)

สรุป โรคเบาหวานขณะตั้งครรภ์ในมารดาไม่เป็นปัจจัยเสี่ยงของโรคสมาธิสั้นในบุตร 

ค�ำส�ำคัญ  โรคเบาหวานขณะตั้งครรภ์ในมารดา  โรคสมาธิสั้น  บุตรที่เกิด
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ABSTRACT

Objective : To examines the association between gestational diabetes mellitus (GDM) 

in Thai mothers and attention deficit/hyperactivity disorder (ADHD) in their offspring. 

Method : The case-control study was conducted. We enrolled 132 mother-child pairs, 

consisting of 66 mothers with ADHD in their offspring (ADHD group) and 66 mothers 

without ADHD in their offspring (non ADHD group). Demographic data and obstetric 

and neonatal history affecting ADHD in offspring were obtained from mothers and cor-

responding children seeking treatment from the Child and Adolescent Psychiatric Unit 

and General Child Disease Unit of Maharaj Nakorn Chiang Mai Hospital. Maternal GDM 

history was obtained by an interview. The ADHD in the offspring was diagnosed by 

certified Thai child and adolescent psychiatrists. 

Results : We found the ratio of male vs. female children in the ADHD and the non ADHD 

group to be 2.882:1 and 2:1 respectively (P = 0.446). Demographic and obstetric 

characteristics were not significantly different between the groups. Maternal GDM was 

found in seven mothers in the ADHD group (10.61%) and two mothers in the non ADHD 

group (3.03%). In comparison with mothers without GDM, mothers with GDM had an 

increased risk of having offspring with ADHD, but without statistical significance 

(OR = 3.797, 95% CI = 0.752-19.009, P = 0.105). 

Conclusion : GDM is not the factor that increased the risk of ADHD diagnosis in children. 

However, it performs the trend of association that GDM might increase the risk of ADHD. 

Keywords : gestational diabetes mellitus, attention deficit/hyperactivity disorder,  

offspring
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Introduction
Attention Deficit/Hyperactivity Disorder 

(ADHD) is one of the neurodevelopmental 

disorders that can be found in children. This 

disorder can be diagnosed from childhood and 

can continue into adulthood. Children with ADHD 

may face problems with inattention, impulsivity, 

and hyperactivity1-4.

The number of ADHD children changes 

continuously. A survey by the American Psychiatric 

Association used the Diagnostic and Statistical 

Manual of Mental Disorders, Fifth Edition (DSM-5) 

criteria5 to determine that five percent of children 

in the world have ADHD, and this has tended to 

increase6.

In Thailand, one survey found four to five 

percent of primary students suffer from ADHD, 

which conformed to the survey results in the 

United States7-8.

The causes of this disorder are quite 

complicated because of factors related to genetics 

and the environment9-16. There are several obstetric 

and neonatal risk factors for ADHD. One of the risk 

factors mentioned leading to ADHD is gestational 

diabetes mellitus (GDM) that develops in the 

second or third trimester17. The prevalence of GDM 

among Thai citizens has increased in recent years18. 

Likewise, the development of GDM coincides with 

a period of rapid fetal brain development and may 

increase risk of neurodevelopmental disorders in 

offspring19-20. Some reviews and theories were 

mentioned in the mechanisms of the relationship 

between gestational diabetes mellitus and ADHD 

in children. The first is GDM causes inflammation 

in the uterus while pregnant, which may lead to 

neurodevelopmental diseases in the child21. The 

second is that epigenetic change22-23 can lead to 

impairment in anatomical and psychological brain 

development processes. The results from a few 

studies which have examined GDM affects deficits 

in fine and gross motor skills24, lower verbal 

intelligence quotient (IQ) 25 and greater inattention 

and hyperactivity24. However, it was inconclusive 

because Daraki et al26 found GDM was not 

associated with ADHD. Besides, there were a few 

studies in this field and no any study in Thailand. 

We were also interested GDM increases the risk of 

ADHD diagnosis in offspring.

Material and Methods
This is a case-controlled study and was 

approved by the Research Ethics Committee 

Faculty of Medicine, Chiang Mai University 

(Research ID: 5076/Study Code: PSY-2560-05076). 

All mothers included in this study gave informed 

consent before participating.

1.	 Participants

Participants included mothers and their 

children between the ages of 4-17 years old who 

had been diagnosed with ADHD in the medical 

records of the child and adolescent psychiatrists 

at the Child and Adolescent Psychiatric Unit, 

Maharaj Nakorn Chiang Mai Hospital. They used 

the Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, Text Revision (DSM-IV-TR) 

and DSM-5 international diagnosis systems for 
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diagnosis. Another group was mothers and their 

children of the same age who were never 

diagnosed as ADHD. They were patients at the 

Children’s General Unit (All children in the latter 

group had not any underlying disease. Those were 

healthy and came for follow-up upper respiratory 

tract infection and acute gastroenteritis). The total 

number of participants was 134. We selected all 

participants who came to the hospital between 

January and August 2016.

The inclusion criterion consists of; (1) the 

participants understood the Thai language and 

were the birth mother of the child; (2) the mother’s 

gestational diabetes mellitus had to be diagnosed 

using the International Association of the Diabetes 

and Pregnancy Study Groups criteria (IADPSG) 

two-step method during the pregnancy (which is 

when 50-g glucose and 100-g, 3-hour oral glucose 

tolerance tests are both positive); and (3) all 

children with ADHD had to be taking medication 

for their ADHD. 

The exclusion cri ter ion consists of; 

(1) participants being unable to communicate in 

Thai language; (2) the mother participating in the 

research having had diabetes before pregnancy 

(Excluding 1 participant because the mother was 

diagnosed with); and (3) mothers having children 

diagnosed with Autism Spectrum Disorder (ASD), 

intellectual disability (ID), learning disability (LD), 

or central nervous system diseases (excluding one 

participant because the child had epilepsy). The 

last criterion was collected from medical records.

From both the historical data and current 

clinic patients, we compiled a total number of 132 

mothers willing to attend the study (Figure 1).

134 Participants

67 Mothers with ADHD child 67 Mothers without ADHD child

Exclude 1 mother with DM before pregnancyExclude 1 child with epilepsy

66 Participants in ADHD group 66 Participants in non ADHD group

Figure 1 Participant Enrolment, Exclusion, and Inclusion in the Data Analysis.

2.	 Clinical Variables

Data collection consisted of four parts.

Part 1: Sociodemographic data, including 

hometown, educational level, ethnicity, nationality, 

marital status, occupation, child gender, primary 

caregiver, mother’s age, and child’s age. 

(questionnaire)
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Part 2: Obstetric and neonatal history, 

consisting of body mass index (BMI) (weight and 

height) at pregnancy period, mother’s age before 

pregnancy, history of smoking and alcohol drinking 

during pregnancy (yes or no), gestational age 

(weeks), birth weight (grams), type of delivery 

(normal delivery, assisted delivery and Caesarean 

section), and period of time (months) the child was 

breastfed. (questionnaire)

Part 3: Gestational diabetes mellitus 

interviewing, which consisted of being diabetic 

while pregnant and treatment for diabetes during 

pregnancy? The researcher asked “During 

pregnancy at about 6-7 months, were blood 

glucose levels monitored by the method of 

drinking or swallowing sugar? Were there any 

abnormalities?” In Thailand, we use the “two-step 

method” to screen and diagnose such states (17). 

We examine the ‘yes’ result from the mother by 

management checking (Pregnant women who had 

GDM diagnosis were checked the blood glucose 

level in every visit until delivery, while healthy 

pregnant women were not).

Part 4: Swenson, Nolan, and Pelham IV 

(SNAP-IV) Thai version (Cronbach’s alpha = 0.93-

0.96) was used for ADHD screening in children 

(27). This questionnaire is a 26-item parent and 

teacher report symptom designed to screen for 

ADHD symptoms in children. Based on subjective 

evaluation, each item is rated as 0 (no symptoms), 

1 (a little symptom), 2 (moderate symptoms), and 

3 (extreme symptoms). There are three symptom 

dimensions. Each of the three symptom dimensions 

comprises 8-9 items. There are inattention, 

hyperactivity/impulsivity, and oppositional defiant 

disorder dimensions. The parent cut-offs are 

16-14-12 respectively, while the teacher cut-offs 

are 18-11-8. In this research, only parent cut-offs 

were used to screen children in ‘mothers without 

ADHD children’ group (no positive cut-offs score 

in any domain). 

3.	 Statistical Analysis

We used the G power program for sample 

size calculation. We used α error equal 0.05, 

power equal 0.8 and odd ratio from recent research 

(28) equal 2.20. The outcome was 77 participants. 

In total, we collected 132 participants. All 

participants were informed about the details and 

had to provide written consent before participation. 

Research analysis was performed using the 

R Commander Program. For categorical variables, 

we compared the mothers with ADHD children 

group with the mothers without ADHD children 

group using the Chi-square χ2 test. For continuous 

variables, we compared the mean difference 

between groups using the independent sample 

t-test. 

The association between GDM and ADHD 

of the child will be shown as a crude odds ratio 

(OR) with 95% confidence intervals (CIs). 

Binary logistic regression analysis was used 

to evaluate the eight variables mentioned on ADHD 

in this research; alcohol drinking, birth weight, BMI, 

duration of breastfeeding, gestational age, GDM 

in mothers, type of delivery and mother’s age 

before pregnancy. The OR and 95% CIs were used 

to observe the associations. 
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Results
1.	 Sociodemographic Data

132 participants were Thai nationality (not 

shown in the table) and most of them were located 

in the north of Thailand (90.9%). The educational 

level was mostly bachelor’s degree or higher 

(66.7%). Almost all participants were of Thai 

ethnicity (97.72%), and in both groups, there were 

more male children than female children, at 2.88:1 

and 2:1 respectively. The primary caregiver to the 

children was the mother (95.42%), and there was 

no significant difference in the age of participating 

mothers and children between the two groups 

(Table 1). 

Table 1 	Sociodemographic Data of Mother with ADHD Child (ADHD) Group and Without ADHD Child 

(Non-ADHD) Group

Sociodemographic data
ADHD
n (%)

Non ADHD
n (%)

c2 P-value

Hometown
 Capital
 Central
 North
 Northeast

66(50)
4(57.1)
1(50)

59(49.2)
2(66.7)

66(50)
3(42.9)
1(50)

61(50.8)
1(33.3)

0.51 0.89

Education
 No
 Primary
 Secondary
 Vocational
 Undergraduate
 Higher

66(50)
1(100)
3(37.5)

12(63.2)
5(31.2)

36(54.5)
9(40.9)

66(50)
0(0)

5(62.5)
7(36.8)

11(68.8)
30(45.5)
13(59.1)

6.34 0.27

Ethnicity
 Thai
 Others

66(50)
64(49.6)
2(66.7)

66(50)
65(50.4)
1(33.3)

0.34 1

Marital status
 Single
 Married
 Divorce
 Widow
 Separate

66(50)
6(75)

49(47.1)
7(58.3)
2(40)

2(66.7)

66(50)
2(25)

55(52.9)
5(41.7)
3(60)

1(33.3)

3.21 0.54

Occupation
 No
 Labor
 Government/State enterprise
 Agriculture
 Employee
 Private business
 Others

66(50)
3(42.9)

14(53.8)
18(42.9)

0(0)
3(50)

21(63.6)
6(37.5)

66(50)
4(57.1)

12(46.2)
24(57.1)
1(100)
3(50)

12(36.4)
10(62.5)

7.14 0.41
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2.	 Obstetric and Neonatal History
The mothers in this research did not smoke 

(100%) or drink alcohol while pregnant (99.24%). 
Most children were born at the gestational age of 
more than 35 weeks (86.89%) and had birth 
weights of more than 2500 grams (90%). The 

delivery type was usually by Caesarian section 
(50.38%) and natural births (40.46%). The mother’s 
age during pregnancy, BMI before pregnancy, and 

breastfeeding period in both groups were not 

significantly different (Table 2).

Sociodemographic data
ADHD
n (%)

Non ADHD
n (%)

c2 P-value

Child’s gender
 Male
 Female

66(50)
49(52.7)
17(43.6)

66(50)
44(47.3)
22(56.4)

0.91 0.45

Caregiver
 Mother
 Other

66(50.4)
63(47.7)

3(2.3)

65(49.6)
62(47)
3(2.3)

0.0003 1

Mean (SD) Mean (SD) Mean difference P-value
Mother’s age 39.26 (6.32) 40.02 (6.35) 0.76 0.49
Child’s Age 9.55 (3.05) 9.80 (3.36) 0.26 0.65

Table 1 	Sociodemographic Data of Mother with ADHD Child (ADHD) Group and Without ADHD Child 

(Non-ADHD) Group (cont.)

Table 2 	Obstetric and Neonatal History of Mother with ADHD Child (ADHD) Group and Without ADHD 

Child (Non-ADHD) Group

Obstetric and neonatal history ADHD n (%) Non ADHD n (%) X2 P-value
Alcohol drinking during pregnancy

 Yes
 No

66(50.4)
1(100)
65(50)

65(49.6)
0(0)

65(50)

0.99 1

Gestational age (weeks)
 <35
 35 and more

59(50)
10(62.5)
49(46.2)

63(50)
6(37.5)

57(53.8)

1.47 0.29

Birth weight(g)
 ELBW (<1000)
 VLBW (1000-<1500)
 LBW (1500-<2500)
 Normal (>2500)

66(50.8)
2(100)
2(100)
5(55.6)

57(48.7)

64(49.2)
0(0)
0(0)

4(44.4)
60(51.3)

4.16 0.30

Types of delivery
 Normal delivery
 Assisted (forceps or vacuum)
 Cesarean

66(50.4)
25(47.2)
5(41.7)

36(54.5)

65(49.6)
28(52.8)
7(58.3)

30(45.5)

1.04 0.59

Mean (SD) Mean (SD) Mean difference P-Value
Mother’s age before pregnancy 28.97 (5.09) 29.68 (5.65) 0.71 0.45
Mother’s BMI before pregnancy 20.39 (3.43) 20.77 (3.36) 0.38 0.53
Breastfeeding (months) 6.46 (6.00) 6.80 (7.30) 0.14 0.77
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3.	 Association between GDM in Mothers 

and ADHD in Their Offspring

We interviewed all 132 mothers about GDM. 

In the mothers with ADHD children group, seven 

mothers had GDM while pregnant, while in the 

mothers without ADHD children group, two mothers 

had GDM while pregnant. When comparing the risk 

of mothers with GDM having a child with ADHD, 

there was a greater risk than those mothers with 

GDM, but with no association (crude OR = 3.76, 

95% CI=0.68-38.53, p=0.17).

Based on the univariate analyses to evaluate 

obstetric and neonatal history, no factors were 

significantly associated with ADHD in this research 

(Table 3).

The multivariate logistic regression analysis 

was conducted to identify obstetric and neonatal 

factors predicting ADHD. No variables were 

significantly associated with ADHD. Yet, GDM was 

the factor which correlated more than the others 

(OR = 3.78, 95% CI = 0.69-20.60, p = 0.10) 

(Table 3).

Table 3 	Binary Logistic Regression Model to Determine the Obstetric and Neonatal History Mentioned 

to Affect ADHD

Variables

Model 1 Model 2

β SE β Adjust OR
(95%CI)

P-Value β SE β Adjust OR
(95%CI)

P-Value

Low birth weight (reference 
group: normal birth weight)

-0.86 0.63 0.42
(0.12-1.45)

0.17 -0.85 0.75 0.38
(0.09-1.70)

0.20

Mother’s BMI before 
pregnancy

-0.03 0.05 0.97
(0.87-1.07)

0.53 -0.04 0.06 0.96
(0.85-1.089)

0.55

Duration of breastfeeding -0.01 0.03 0.99
(0.94-1.05)

0.77 -0.004 0.03 1.00
(0.94-1.05)

0.88

Low gestational age 
(reference group: <35 weeks)

-0.66 0.55 0.52
(0.18-1.52)

0.23 -0.25 0.65 0.93
(0.24-3.54)

0.92

GDM 1.33 0.82 3.80
(0.75-19.01)

0.13 1.35 0.87 3.78
(0.69-20.60)

0.10

Type of delivery (reference 
group: Cesarian section)

0.34 0.35 1.40
(0.70-2.78)

0.34 0.29 0.39 1.39
(0.65-2.97)

0.40

Mother’s age before 
pregnancy 

-0.03 0.03 0.98
(0.91-1.04)

0.45 -0.04 0.04 0.97
(0.90-1.04)

0.34

Model 1: univariate logistic regression model

Model 2: multivariate logistic regression model adjusted for all variables in table 3 (all variables was mentioned in recent 

studies that affect ADHD)

ADHD = attention deficit/hyperactivity disorder, GDM = gestational diabetes mellitus
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Discussions
The current study examined whether 

maternal GDM heightens the risk of ADHD 

diagnosis at ages 4-17 years. To our knowledge, 

this research was the first to study the association 

between maternal GDM and ADHD in offspring in 

Thailand. In our research, prevalence of GDM in 

the ADHD group was 10.6% and 3.03% in the 

non-ADHD group. Comparing with the recent 

study28, the former group was much more than 

those (the latter group was equal). However, we 

found no association between mother and child 

with ADHD. This might represent a difference 

between factors of interest. Previous studies have 

focused on ADHD symptoms which were assessed 

by testing, while this study focused on ADHD 

diagnosis by criteria from DSM-IV-TR (45 patients) 

and DSM-5 (22 patients) only. This is new research 

that indicates that the association between GDM 

and ADHD diagnosis was different from GDM and 

ADHD symptoms.

Few studies have focused on GDM and 

ADHD in offspring. Ornoy et al24 study in Tel Aviv, 

Israel, found that mothers being diabetic before 

and during pregnancy affected Inattention in 

children. Nomura et al29 found that being diabetic 

during pregnancy had a two-fold increase in the 

risk of the child having ADHD symptoms. Schmitt 

et al28 in Germany found that gestational diabetes 

mellitus was significantly related to the risk of ADHD 

diagnosis in children. But this diagnosis in 

this study used the criteria of ICD-10 version 

corresponding with the criteria of DSM-IV revision. 

ICD- 10 criteria did not require for impair social 

functioning for diagnosis (30). It was easier to code 

ADHD than the DSM system. That could recruit a 

lot of the ADHD population in their research. 

Conversely, Daraki et al26 in Greece found that 

gestational diabetes mellitus did not affect ADHD 

symptom in children because of confounding 

factors that they could not determine in their 

research

GDM diagnosis in each country was different 

(18). In Thailand, this method showed the low 

prevalence of GDM comparing other methods31. 

That may be another reason that we could not find 

the association between the interested factors.

While we tried to seek other factors that may 

be associated with ADHD in offspring, we were 

unable to do so despite collecting data that relates 

to those factors. This is probably since the study 

population in this research was small when 

compared with previous studies. 

There are strengths in this research. ADHD 

among the participants of this research was 

diagnosed by the chi ld and adolescent 

psychiatrists certified by the Thai Royal College of 

Psychiatrists and were based on DSM-IV and 

DSM-V which are the international diagnostic 

criteria widely used by psychiatrists.

Our study also has limitations. First, every 

participant had Thai nationality and almost all had 

Thai ethnicity, meaning the research cannot be 

generalized for other populations. Second, we did 

not collect the ADHD symptom or diagnosis in the 

mother because we cannot accurately assess the 
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ADHD history, we might miss the genetic influence. 

Third, the test used to divide the non-ADHD group 

was a screening test. So, we might have missed 

the data of children who had an ADHD diagnosis 

but had not yet been to see the doctor. Finally, a 

recall bias of GDM diagnosis from mother could 

have occurred. They might feel guilty as if they 

were the cause of ADHD in their child and gave 

the GDM data incorrectly 

Although the results of this research showed 

no association between GDM and ADHD, it 

performs the trend of association that GDM might 

increase the risk of ADHD. Future studies should 

be done with a prospective study, a larger sample 

population and understanding the mechanisms 

between GDM and ADHD.

Conclusions
GDM was not associated with ADHD 

diagnosis in children. ADHD can occur from many 

factors, but the relationship which was found in this 

study showed the tendency for this factor to lead 

to ADHD. So, we need to increase the study in 

terms of the number of sample groups in the 

research of the Thai population or in other Asian 

countries to understand the importance of 

mentioned factors affecting ADHD in children. 

Acknowledgment
The authors would like to thank and 

acknowledge all the staff members in the Maharaj 

Nakorn Chiang Mai Hospital who were involved in 

recruitment and assessments, and all participants 

in the study for their contributions.

This research was supported by the Faculty 

of Medicine, Chiang Mai University, Chiang Mai, 

Thailand. Research Found, grant no. 081-2561

There is no conflict of interest.

References
1. 	 Faraone SV. Report from the 4th international 

meeting of the attention deficit hyperactivity 

disorder molecular genetics network. Am J 

Med Genet B Neuropsychiatr Genet 2003; 

121B: 55-9. 

2. 	 Larson K, Russ SA, Kahn RS, Halfon N. 

Patterns of comorbidity, functioning, and 

service use for US children with ADHD, 2007. 

Pediatrics 2011; 127: 462-70.

3. 	 Pastor PN, Reuben CA. Diagnosed attention 

deficit hyperactivity disorder and learning 

disability: United States, 2004-2006. Vital 

Health Stat 10 2008; 237: 1-14.

4. 	 Strine TW, Lesesne CA, Okoro CA, McGuire 

LC, Chapman DP, Balluz LS, et al. Emotional 

and behavioral difficulties and impairments in 

everyday functioning among children with a 

history of attention-deficit/hyperactivity 

disorder. Prev Chronic Dis 2006; 3: 1-10.

5. 	 American Psychiatric Association. Diagnostic 

and Statistical Manual of Mental Disorders. 5th 

edition. Arlington: American Psychiatric 

Publishing; 2013.

6. 	 Polanczyk G, Lima MS, Horta BL, Biederman 

J, Rohde LA. The worldwide prevalence of 

ADHD: a systematic review and metaregression 

analysis. Am J Psychiatry 2007; 164: 942-48.



The Association between Gestational Diabetes Mellitus (GDM) in Mothers 

and Attention Deficit/Hyperactivity Disorder (ADHD) in Their Offspring

Pathamabhorn Thongsookdee et al.

J Psychiatr Assoc Thailand

Vol. 65 No. No. 2 April - June 2020
151

7. 	 Benjasuwantep B, Ruangdaraganon N, 

Visudhiphan P. Prevalence and clinical 

characteristics of attention deficit hyperactivity 

disorder among primary school students in 

Bangkok. J Med Assoc Thai 2002; 85 (Suppl 4): 

1232-40.

8. 	 Division of Medical Record Siriraj Hospital & 

Mahidol University. Statistical report 2014: 

Siriraj Hospital. Bangkok: Division of Medical 

Record Siriraj Hospital. Bangkok, 2014.

9. 	 Curran EA, Cryan JF, Kenny LC, Dinan TG, 

Kearney PM, Khashan AS. Obstetrical Mode 

of Delivery and Childhood Behavior and 

Psychological Development in a British Cohort. 

J Autism Dev Disord 2016; 46: 603-14.

10. 	Curran EA, Khashan AS, Dalman C, Kenny LC, 

Cryan JF, Dinan TG, et al. Obstetric mode of 

delivery and attention-deficit/hyperactivity 

disorder: a sibling-matched study. Int J 

Epidemiol 2016; 45: 532-42.

11. 	Curran EA, O’Neill SM, Cryan JF, Kenny LC, 

Dinan TG, Khashan AS, et al. Research review: 

Birth by caesarean section and development 

of autism spectrum disorder and attention-

deficit/hyperactivity disorder: a systematic 

review and meta-analysis. J Child Psychol 

Psychiatry 2015; 56: 500-08.

12. 	Instanes JT, Halmoy A, Engeland A, Haavik J, 

Furu K, Klungsoyr K. Attention-Deficit/

Hyperactivity Disorder in Offspring of Mothers 

with Inflammatory and Immune System 

Diseases. Biol Psychiatry 2015; 81: 452-59.

13. 	Jerome L, Segal A, Habinski L. What we know 

about ADHD and driving risk: a literature review, 

meta-analysis and critique. J Can Acad Child 

Adolesc Psychiatry 2006; 15: 105-25.

14. 	Martin A, Volkmar F, editors. Lewis’s Child and 

Adolescent Psychiatry: A Comprehensive 

Textbook. 4th edition. Philadelphia:LWW; 2007

15. 	Serati M, Barkin JL, Orsenigo G, Altamura AC, 

Buoli M. Research Review: The role of 

obstetric and neonatal complications in 

childhood attention deficit and hyperactivity 

disorder - a systematic review. J Child Psychol 

Psychiatry 2017; 58: 1290-300.

16. 	Talge NM, Allswede DM, Holzman C. Gestational 

Age at Term, Delivery Circumstance, and Their 

Association with Childhood Attention Deficit 

Hyperactivity Disorder Symptoms. Paediatr 

Perinat Epidemiol 2016; 30: 171-80.

17.	 Luewan S. Diabetes Mellitus in Pregnancy. 

2015 [cited Feb 23,2015]. Available from 

http://www.med.cmu.ac.th/dept/obgyn/2011/

index.php?option=com_content&view=article

&id=1094:2015-02-23-01-52-19&catid=38& 

Itemid=480

18. 	Zhu Y, Zhang C. Prevalence of Gestational 

Diabetes and Risk of Progression to Type 2 

Diabetes: a Global Perspective. Current Diab 

reportsRep 2016; 16: 7.

19. 	Cai S, Qiu A, Broekman BF, Wong EQ, 

Gluckman PD, Godfrey KM, et al.The Influence 

of Gestational Diabetes on Neurodevelopment 

of Children in the First Two Years of Life: 

A Prospective Study. PLoS One 2016; 11: 

e0162113.



ความสัมพันธ์ระหว่างโรคเบาหวานในขณะตั้งครรภ์ของมารดาและโรคสมาธิส้ัน

ในบุตร

ปัทมาพร ทองสุขดี และคณะ

วารสารสมาคมจิตแพทย์แห่งประเทศไทย

ปีท่ี 65 ฉบับท่ี 2 เมษายน - มิถุนายน 2563
152

20. 	Kaaja R, Rönnemaa T. Gestational diabetes: 

pathogenesis and consequences to mother 

and offspring. Rev Diabet Stud 2008; 5: 194-

202.

21. 	van der Burg JW, Sen S, Chomitz VR, Seidell 

JC, Leviton A, Dammann O. (2016). The role 

of systemic inflammation linking maternal BMI 

to neurodevelopment in children. Pediatr Res 

2016; 79: 3-12.

22. 	Banik A, Kandilya D, Ramya S, Stunkel W, 

Chong YS, Dheen ST. Maternal Factors that 

Induce Epigenetic Changes Contribute to 

Neurological Disorders in Offspring. Genes 

(Basel) 2017; 8: 1-25.

23. 	Zucker I. Risk Mitigation for Children Exposed 

to Drugs During Gestation: A Critical Role for 

Animal Preclinical Behavioral Testing. 

Neurosci Biobehav Rev 2017; 77: 107-21.

24. 	Ornoy A, Ratzon N, Greenbaum C, Wolf A, 

Dulitzky M. School-age children born to 

diabetic mothers and to mothers with gestational 

diabetes exhibit a high rate of inattention and 

fine and gross motor impairment. J Pediatr 

Endocrinol Metab. 2001;14 (Suppl 1): s681-s89.

25. 	Ornoy A, Wolf A, Ratzon N, Greenbaum C, 

Dulitzky M. Neurodevelopmental outcome at 

early school age of children born to mothers 

with gestational diabetes. Arch Dis Child Fetal 

Neonatal Ed 1999; 81: F10-4.

26. 	Daraki V, Roumeliotaki T, Koutra K, Georgiou 

V, Kampouri M, Kyriklaki A, et al. Effect of 

parental obesity and gestational diabetes on 

child neuropsychological and behavioral 

development at 4 years of age: the Rhea 

mother-child cohort, Crete, Greece. Eur Child 

Adolesc Psychiatry 2017; 26: 703-14.

27. 	P i tyara ts t ian N,  Booranasuksaku l  T , 

Juengsiragulwit D, Benyakorn S. ADHD 

Screening Properties of the Thai Version of 

Swanson, Nolan, and Pelham IV Scale 

(SNAP-IV) and Strengths and Difficulties 

Questionnaire (SDQ). Journal of the Psychiatric 

Association of Thailand 2014; 59: 97-110.

28. 	Schmitt J, Romanos M. Prenatal and perinatal 

risk factors for attention-deficit/hyperactivity 

disorder. Arch Pediatr Adolesc Med 2012; 

166: 1074-75.

29. 	Nomura Y, Marks DJ, Grossman B, Yoon M, 

Loudon H, Stone J, et al. Exposure to 

gestational diabetes mellitus and low socio-

economic status: effects on neurocognitive 

development and risk of attention-deficit/hy-

peractivity disorder in offspring. Arch Pediatr 

Adolesc Med 2012; 166: 337-43.

30. 	Thapar A, Pine D, Leckman JF, Scott S, 

Snowling M, Taylor E, editors. Rutter’s Child 

and Adolescent Psychiatry. 6th edition. New 

York: John Wiley & Sons Inc.; 2017.

31. 	Luewan S, Bootchaingam P, Tongsong T. 

Comparison of the Screening Tests for 

Gestational Diabetes Mellitus between 

“One-Step” and “Two-Step” Methods among 

Thai Pregnant Women. Obstet Gynecol Int 

2018; 2018: 1521794. 


