Obstetric complications and intelligence in patients on the schizophrenia-bipolar spectrum and healthy participants
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Supplementary material:
Table 1: Greater number of severe OCs predicts lower adult IQ
	A
	Level of IQ performance
	B
	β
	t
	p
	 
	B
	Level of IQ performance
	B
	β
	t
	p

	 
	 Premorbid IQ†
	
	
	
	
	
	 
	Premorbid IQ†
	
	
	
	 

	 
	(Constant)
	101.57
	
	129.55
	.000
	
	 
	(Constant)
	101.43
	
	116.92
	.000

	 
	Age
	0.07
	.104
	3.71
	.000
	
	 
	Age
	0.07
	.108
	3.51
	.000

	 
	Education level
	0.65
	.361
	12.25
	.000
	
	 
	Education level
	0.66
	.363
	11.14
	.000

	 
	Sex
	0.25
	.029
	1.12
	.261
	
	 
	Sex
	0.17
	.019
	0.69
	.489

	 
	HC vs. SCZ
	-1.33
	-.141
	-4.85
	.000
	
	 
	HC vs. SCZ
	-1.24
	-.135
	-4.45
	.000

	 
	HC vs. BIP
	0.15
	.013
	0.49
	.626
	
	 
	One OC
	0.05
	.004
	0.16
	.877

	 
	One OC
	-0.15
	-.013
	-0.51
	.613
	
	 
	Two OCs
	-0.27
	-.016
	-0.57
	.567

	 
	2+ OCs
	-0.58
	-.040
	-1.56
	.120
	
	 
	3+ OCs
	-2.89
	-.100
	-3.61
	.000

	
	Overall model
	
	
	
	
	
	 
	Overall model
	
	
	
	

	F
	54.74
	
	
	
	
	
	F
	50.87
	
	
	
	 

	df
	7, 1222
	
	
	
	
	
	df
	7, 992
	
	
	
	 

	p
	.000
	
	
	
	
	
	p
	.000
	
	
	
	 

	R2
	.24
	
	
	
	
	
	R2
	.26
	
	
	
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	Current IQ¥
	 
	 
	 
	 
	 
	 
	Current IQ¥
	 
	 
	 
	 

	 
	(Constant)
	83.41
	 
	37.06
	.000
	 
	 
	(Constant)
	81.91
	 
	33.23
	.000

	 
	Age
	-0.14
	-.071
	-2.66
	.008
	 
	 
	Age
	-0.13
	-.064
	-2.25
	.025

	 
	Education level
	2.28
	.417
	14.97
	.000
	 
	 
	Education level
	2.34
	.425
	14.00
	.000

	 
	Sex
	3.22
	.119
	4.98
	.000
	 
	 
	Sex
	3.51
	.125
	4.94
	.000

	 
	HC vs. SCZ
	-8.16
	-.286
	-10.42
	.000
	 
	 
	HC vs. SCZ
	-7.77
	-.276
	-9.78
	.000

	 
	HC vs. BIP
	-1.943
	-.056
	-2.179
	.030
	 
	 
	One OC
	-0.08
	-.002
	-0.08
	.933

	 
	One OC
	-0.54
	-.015
	-0.62
	.534
	 
	 
	Two OCs
	-0.54
	-.010
	-0.40
	.689

	 
	2+ OCs
	-2.47
	-.056
	-2.31
	.021
	 
	 
	3+ OCs
	-11.13
	-.124
	-4.87
	.000

	
	Overall model
	 
	 
	 
	 
	 
	 
	Overall model
	 
	
	
	

	F
	81.55
	 
	 
	 
	 
	 
	F
	81.68
	 
	 
	 
	 

	df
	7, 1242
	 
	 
	 
	 
	 
	df
	7, 1007
	 
	 
	 
	 

	p
	.000
	 
	 
	 
	 
	 
	p
	.000
	 
	 
	 
	 

	R2
	0.31
	 
	 
	 
	 
	 
	R2
	.36
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	IQ difference score§
	
	
	
	
	
	 
	IQ difference score§
	
	
	
	 

	 
	(Constant)
	-17.26
	
	-8.91
	.000
	
	 
	(Constant)
	-18.57
	
	-8.77
	.000

	 
	Age
	-0.22
	-.135
	-4.76
	.000
	
	 
	Age
	-0.21
	-.127
	-4.14
	.000

	 
	Education level
	1.58
	.358
	12.03
	.000
	
	 
	Education level
	1.63
	.367
	11.29
	.000

	 
	Sex
	3.07
	.140
	5.49
	.000
	
	 
	Sex
	3.44
	.153
	5.62
	.000

	 
	HC vs. SCZ
	-6.30
	-.271
	-9.28
	.000
	
	 
	HC vs. SCZ
	-5.99
	-.263
	-8.72
	.000

	 
	HC vs. BIP
	-2.17
	-.078
	-2.83
	.005
	
	 
	One OC
	0.31
	.010
	0.37
	.715

	 
	One OC
	0.02
	.001
	0.02
	.982
	
	 
	Two OCs
	-0.34
	-.008
	-0.29
	.774

	 
	2+ OCs
	-2.20
	-.061
	-2.38
	.018
	
	 
	3+ OCs
	-9.07
	-.126
	-4.58
	.000

	
	Overall model
	
	
	
	
	
	 
	Overall model
	
	
	
	 

	F
	53.66
	
	
	
	
	
	F
	54.88
	
	
	
	 

	df
	7, 1202
	
	
	
	
	
	df
	7, 974
	
	
	
	 

	p
	.000
	
	
	
	
	
	p
	.000
	
	
	
	 

	[bookmark: _GoBack]R2
	.24
	 
	 
	 
	 
	 
	R2
	.28
	 
	 
	 
	 


HC (healthy controls); BIP (bipolar spectrum); SCZ (schizophrenia spectrum); degrees of freedom (df); A IQ performances with 2+ OCs or B 3+ OCs. †NART premorbid IQ estimate (HC -N: 0 OC = 425, 1 OC = 99, 2+ OCs = 58; BIP -N: 0 OC = 159, 1 OC = 45, 2+ OCs = 26; and SCZ -N: 0 OC = 310, 1 OC = 57, 2+ OCs = 44); ¥WASI full scale IQ assessment (HC -N: 0 OC = 423, 1 OC = 100, 2+ OCs = 57; BIP -N: 0 OC = 161, 1 OC = 47, 2+ OCs = 27; and SCZ -N: 0 OC = 320, 1 OC = 63, 2+ OCs = 45); §IQ difference score (current IQ – premorbid IQ) (HC -N: 0 OC = 423, 1 OC = 99, 2+ OCs = 57; BIP -N: 0 OC = 157, 1 OC = 45, 2+ OCs = 26; and SCZ -N: 0 OC = 300, 1 OC = 55, 2+ OCs = 41).

Note: Obstetric complications 
Certain complications were categorized as a grade 5 or 6 due to the obvious severity of the condition in and of itself (e.g. maternal cancer such as leukemia was scored as a grade 5 complication and the presence of a tetanus uterus was scored as a grade 6). Other conditions required additional information that was sufficiently included in the Medical birth registry of Norway (MBRN). For example, a caesarean delivery can be scored as a grade 4 or 5, depending on if it was an elective procedure or an emergency. Other conditions, however, required further information that was not provided in the MBRN. As in the use of forceps during delivery, forceps can be scored as a grade 3, 4, 5 or 6, depending on its use in relation to the location of the fetal head, but the MBRN does not provide fetal head location. In such cases, the McNeil–Sjöström scale recommends that the condition be scored as a grade-4 complication, in lieu of additional information. 

The MBRN information has specific limitations, but the frequency of OCs in this study may be related to the information available about its presence or absence. When applying the McNeil-Sjöström scale directly to medical records, it is often more challenging to rule out at least one serious OCs than confirm its presence. For example, if the medical record indicated the use of forceps during delivery, the MBRN does not include additional information on its use in relation to the fetal head, so we had to exclude the participant from being categorized as having experienced a severe OC. However, we were able to include the participant when other clear OCs (e.g. preeclampsia, asphyxia) were reported. The information provided in the MBRN was restrictive in certain conditions, but these limitations were analogues across participant groups.
Appendix 1: MBRN form from 1967-1998
[image: Macintosh HD:Users:Laura:Library:Containers:com.apple.mail:Data:Library:Mail Downloads:B1C7AC28-006C-4021-BBFF-2305D592F7BD:MFR-skjema 1967-1998 Engelsk versjon.pdf]
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Medical registration of birth

Note: One form must be filled in for each child (fetus). If the child dies after birth, a medical certificate of death must
also be filled in and/or the death must be reported to the probate court (the sheriff)

1 O Unmarried 2 [ Cohabitant 3 [ Widow

4 [ Separated

5 [ Divorced

The child was Born day, month, year Time National ID no.
1 O Live born 2 [ Stillborn
Sex
Child 1 [ Single 2 [ Twin 3 O Triplet 4 [0 Quadruplet 1 Boy 2 O Girl
Surname, all first names (liveborn only)
Place of birth. Name and address of hospital/maternity unit Municipality
Father Surname, all first names Born day, month, year Municipality
Surname, all first names. Maiden name Born day, month, year
Place of residence, Address Municipality
Mother Marital status Married year

Number of previous born | Liveborn

| Of these still alive

Stillborn

Is mother related to father?
10 No 2 [Yes. Related how:

Mother’s health
before
pregnancy

1 O Normal 2 [ Disease (specify):

Last menstrual period 1st
day of bleeding

Mother’s health
during
pregnancy

1 O Normal 2 [0 Complications (specify):

Was birth
induced?

10No 20OYes

Intervention
during birth

1 0ONo 2 [ Yes (specify):

Intervention performed by:
1 O Physician 2 O Midwife

Complications
during delivery

10 No 2 [ Yes (specify):

Amniotic fluid,
placenta and
umbilical cord

1 O Normal 2 [ Pathological (specify):

For live born only. Signs of asphyxia? Apgar score after 1 min. after 5 min.
10No 20Yes.
For live born and stillborn. Signs of anomaly, injury or disease?
1 0ONo 2 [Yes. Which signs:
Condition of the
child Length (cm) | Head circumference (cm) | Weight (g) | For death within 24 hours | Hours Min
Life lasted for
For stillborn. Death occured 1 [ Before birth 2 [ During birth
Cause of death:
Section? 1 No 2 O VYes
Serious 10No 20OYes The nature of the disease and in which relatives:
hereditary
disorders in the
family
Location (Hospital ink stamp) Date Midwife Physician










Medical registration of birth 

 

Note: One form must be filled in for each child (fetus). If the child dies after birth, a medical certificate of death must 

also be filled in and/or the death must be reported to the probate court (the sheriff) 

Child 

The child was 

1  Live born 2  Stillborn 

Born day, month, year  Time   National ID no. 

1  Single  2  Twin  3  Triplet  4  Quadruplet 

Sex 

1  Boy   2  Girl 

Surname, all first names (liveborn only) 

 

Place of birth. Name and address of hospital/maternity unit  Municipality 

 

Father 

Surname, all first names 

 

Born day, month, year  Municipality 

Mother 

Surname, all first names. Maiden name 

 

Born day, month, year 

Place of residence, Address 

 

Municipality 

Marital status 

1  Unmarried  2  Cohabitant  3  Widow  4  Separated  5  Divorced 

Married year 

Number of previous born  Liveborn  Of these still alive  Stillborn 

Is mother related to father? 

1  No 2  Yes. Related how: 

Mother’s health 

before 

pregnancy 

1  Normal     2  Disease (specify): 

  Last menstrual period 1st 

day of bleeding 

Mother’s health 

during 

pregnancy 

1  Normal     2  Complications (specify): 

 

Was birth 

induced? 

 

1  No 2  Yes 

Intervention 

during birth 

1  No 2  Yes (specify): 

Intervention performed by: 

1  Physician      2  Midwife 

Complications 

during delivery 

1  No 2  Yes (specify): 

 

Amniotic fluid, 

placenta and 

umbilical cord 

1  Normal    2  Pathological (specify): 

 

Condition of the 

child 

For live born only. Signs of asphyxia? 

1  No 2  Yes. 

Apgar score after 1 min.  after 5 min. 

For live born and stillborn. Signs of anomaly, injury or disease? 

1  No 2  Yes. Which signs: 

 

Length (cm)  Head circumference (cm)  Weight (g)  For death within 24 hours 

Life lasted for 

Hours  Min 

For stillborn. Death occured   1  Before birth     2  During birth 

Cause of death: 

                  Section?         1  No        2  Yes 

Serious 

hereditary 

disorders in the 

family 

1  No 2  Yes The nature of the disease and in which relatives: 

 

 

 

 

     

Location (Hospital ink stamp)    Date    Midwife    Physician 

 



Obstetric complications and intelligence in patients on
the schizophrenia-bipolar spectrum and healthy
participants.
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