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eMethods. Laboratory and psychiatric measures, and multiple imputation for missing 
data 
Laboratory Methods 
The minimum detection limit for IL-6 was 0.1pg/mL. This represents the lowest 
measureable analytic level that can be distinguished from zero. Those below this limit 
were assigned a value of zero (0.4% of the sample), and were also included in our 
analysis. In the total sample IL-6 values ranged from 0.1 to 20.1 pg/mL. The minimum 
detection  limit for CRP was 0.03mg/L. Twenty nine participants (0.6% of the sample) 
were below this limit, and were assigned values of 0.01 (n=16) and 0.02 (n=13); they 
were also included in the analysis. In the total sample, CRP values ranged from 0.01 to 
45.17mg/L (32 subjects over 10mg/L). 
 
Definition of Depression Using the MFQ 
The short version of the Mood and Feelings Questionnaire (MFQ)1 was administered 
shortly before the CIS-R2 interview at average age 18 years. The MFQ is a validated tool, 
widely used in epidemiological studies. It includes 13 items covering core symptoms of 
depression experienced in the past two weeks. Each item is scored zero (not true), one 
(sometimes true) or two (true) giving a total score of 0-26. The total MFQ score was used 
as the main outcome. We also used a binary definition of depression; individuals with 
total scores of 11 or above were considered as cases of depression. 
 
Psychotic Outcomes at Age 18 
The interviews were carried out by psychology graduates trained in the SCAN3 
(psychosis section) and PLIKSi.4 Cross-questioning was used to establish the presence of 
PE, which were coded according to the glossary definitions and rating rules for SCAN. 
Uncertain responses after probing were always “rated down”, and symptoms were rated 
as definite only when a clear example was provided. At regular intervals, a psychiatrist 
rated samples of recorded interviews to ensure that the PE were rated correctly.  
 
Multiple Imputation for Missing Data 
We employed a fully conditional specification using the multiple imputation by chained 
equations (MICE) algorithm in STATA 12 to impute missing data.5 Each imputation 
model used all variables in the analyses, socio-demographic indicators of missingness, 
and predictors of depression and PE (full list available on request) to predict missing data 
across 100 imputed datasets. Earlier measures of depression (including four MFQ 
measures taken between ages 10 and 16 years), other psychiatric diagnoses, and measures 
of psychological and behavioural problems were used to predict depression at age 18 
years. In addition to these variables, an earlier measure of PE taken at age 13 years was 
used to predict PE at age 18 years. The match command was employed to ensure 
distributions of continuous variables post-imputation are similar to that in the observed 
data. Monte-Carlo errors were less than 10% of the standard error, and FMI values were 
no larger than 0.5.5 Analyses were conducted post-imputation, combining estimates 
across 100 imputed data sets using Rubin’s rule.5  
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eResults . Results for CIS‐R depression (after imputation) and MFQ depression (before 
and after imputation) 
Association between IL-6 at Age 9 Years and CIS-R Depression at Age 18 Years 
after Imputation of Missing Data (N=4415) 
 
After imputation the pattern of association between IL-6 and depression (both continuous 
and binary measures) was very similar to that in the observed data. 
 
Using the continuous measure of depression, the regression coefficient for a standard 
deviation increase in total CIS-R depression score at age 18 for each standard deviation 
increase in serum IL-6 at age 9 was 0·06 (SE 0.02); P=0.008; after adjustment for 
potential cofounders this attenuated slightly to 0.05 (SE 0.02); P=0.041. 
 
Using the CIS-R binary case definition, the unadjusted ORs for depression at age 18 for 
IL-6 at age 9 were similar to that in the observed data (eTable 2). However, after 
imputation and adjustment for confounders the ORs fell short of conventional statistical 
significance. This might reflect loss of power due to the use of a binary outcome. 
Nonetheless, it is important to note that (1) the pattern of associations remained the same, 
i.e. increased risk of depression at follow-up for individuals with higher levels of IL-6 at 
baseline; (2) the association between IL-6 and depression remained significant after 
imputation and confounding adjustment using the continuous measure of depression 
(total CIS-R depression score; the main outcome measure), which makes use of all 
variations in symptoms and maximizes power (above). 
 
Association between IL-6 at Age 9 Years and Depression at Age 18 Years as 
Measured by the Mood and Feelings Questionnaire (MFQ) 
Using the alternative measure of depression, MFQ, IL-6 at age 9 was strongly associated 
with depression at age 18 (both continuous and binary measures, pre and post 
imputation). 

Using the continuous measure of depression, in the observed data (N=2355), the 
regression coefficient for a standard deviation increase in total MFQ score at age 18 for 
each standard deviation increase in serum IL-6 at age 9 was 0·06 (SE 0.02); P=0.013; 
after adjustment for potential cofounders this attenuated slightly to 0.05 (SE 0.02); 
P=0.039.  

The results were similar after imputation (N=4415); the regression coefficient for a 
standard deviation increase in total MFQ score at age 18 years, for each standard 
deviation increase serum IL-6 at age 9 years was 0.06 (SE 0.02); P=0.002; after 
adjustment for potential cofounders this attenuated slightly to 0.04 (SE 0.02); P=0.016. 

Using the MFQ binary definition of depression, serum IL-6 at age 9 was associated with 
depression at age 18 in the observed dataset (N=2355). The ORs remained statistically 
significant after adjustment for potential confounders (eTable 3). After imputation and 
adjustment for confounders the ORs remained statistically significant indicating a robust 
association between serum IL-6 at baseline and depression at follow-up (N=4415; eTable 
4). 
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eTable 1: Association between IL-6 at Age 9 Years and Depression at Age 18 Years 
Using Alternative Cut Off Values for CIS-R 

 
Depression = Total CIS-R depression score ≥9 

IL-6 N n (%) Depressed Odds Ratio (95% Confidence Interval) 

   Unadjusted Adjusted for BMI, Past 
Psychological Problems, Age, 
Sex, Social Class, Ethnicity, 

Maternal Depression 
Bottom Third 856 74 (8.6) 1.00 1.00 
Middle Third 821 90 (11.0) 1.30 (0.94- 1.80) 1.34 (0.91- 1.98) 
Top Third 770 103 (13.4) 1.63 (1.19- 2.24) 1.56 (1.05- 2.32) 
Linear Trend 2447 267 (10.9) 1.27 (1.10- 1.49) 1.24 (1.02- 1.51) 

Depression = Total CIS-R depression score ≥8 

IL-6 N n (%) Depressed Odds Ratio (95% Confidence Interval) 
   Unadjusted Adjusted for BMI, Past 

Psychological Problems, Age, 
Sex, Social Class, Ethnicity, 

Maternal Depression 
Bottom Third 856 93 (10.9) 1.00 1.00 
Middle Third 821 116 (14.1) 1.35 (1.01- 1.80) 1.31 (0.92- 1.86) 
Top Third 770 122 (15.8) 1.54 (1.15- 2.06) 1.47 (1.03- 2.10) 
Linear Trend 2447 331 (13.5) 1.24 (1.07- 1.43) 1.21 (1.01- 1.44) 
 
‡ Cut offs of values for the top and bottom thirds of the distribution of IL-6 values in the 
total sample (cases and non-cases combined) are 1.08 and 0.57pg/mL, respectively. The 
group at the bottom third of IL-6 distribution has been used as the reference category. 
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eTable 2: Odds Ratios for MFQ Depression at Age 18 Years for Serum IL-6 and 
CRP Levels at Age 9 Years (observed data) 
 
N=2355 
 
IL-6‡ N n (%) 

Depressed 
Odds Ratio (95% Confidence Interval) 

   Unadjusted Adjusted for BMI, Past 
Psychological Problems, Age, 
Sex, Social Class, Ethnicity, 

Maternal Depression 
Bottom 
Third 

821 142 (17.3) 1.00 1.00 

Middle 
Third 

774 171 (22.1) 1.35 (1.06- 1.74) 1.31 (0.97- 1.77) 

Top 
Third 

755 192 (25.4) 1.63 (1.28- 2.08) 1.60 (1.18- 2.16) 

Linear 
Trend 

2350 505 (21.5) 1.27 (1.13- 1.44) 1.26 (1.09- 1.47) 

CRP‡     
Bottom 
Third 

869 176 (20.3) 1.00 1.00 

Middle 
Third 

771 163 (21.1) 1.05 (0.83- 1.34) 0.97 (0.73- 1.30) 

Top 
Third 

715 167 (23.4) 1.20 (0.94- 1.52) 1.01 (0.74- 1.40) 

Linear 
Trend 

2355 505 (21.5) 1.10 (0.97- 1.23) 1.01 (0.86- 1.18) 

 
‡ Cut offs of values for the top and bottom thirds of the distribution of IL-6 values in the 
total sample (cases and non-cases combined) are 1.08 and 0.57pg/mL, respectively. Cut 
offs of values for the top and bottom thirds of the distribution of CRP values in the total 
sample are 0.33 and 0.13mg/L, respectively. The group at the bottom third of IL-6/CRP 
distribution has been used as the reference category. 
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eTable 3: Odds Ratios for CIS-R Depression at Age 18 Years for Serum IL-6 and 
CRP Levels at Age 9 Years (post-imputation) 
 
N=4415 
 
Inflammatory 
marker 

Groups‡ Odds Ratio (95% Confidence Interval) 

  Unadjusted Adjusted for BMI, Past 
Psychological Problems, Age, Sex, 
Social Class, Ethnicity, Maternal 

Depression 
IL-6 Bottom 

Third 
1.00 1.00 

 Middle 
Third 

1.17 (0.95 -1.45)  1.04 (0.86 -1.28) 

 Top 
Third 

1.40 (1.10 -1.78) 1.20 (0.93-1.55) 

 Linear 
Trend 

1.18 (1.05 -1.34) 1.09 (0.96 -1.24) 

CRP Bottom 
Third 

1.00 1.00 

 Middle 
Third 

1.11 (0.91-1.35) 1.05 (0.86-1.28) 

 Top 
Third 

1.33 (1.04-1.69) 1.20 (0.93 -1.54) 

 Linear 
Trend 

1.15 (1.02 -1.30) 1.10 (0.97 -1.24) 

 
‡ Cut offs of values for the top and bottom thirds of the distribution of IL-6 values in the 
total sample (cases and non-cases combined) are 1.08 and 0.57pg/mL, respectively. Cut 
offs of values for the top and bottom thirds of the distribution of CRP values in the total 
sample are 0.33 and 0.13mg/L, respectively. The group at the bottom third of IL-6/CRP 
distribution has been used as the reference category. 
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eTable 4: Odds Ratios for MFQ Depression at Age 18 Years for Serum IL-6 and 
CRP Levels at Age 9 Years (post-imputation) 
 
N=4415 
 
Inflammatory 
marker 

Groups Odds Ratio (95% Confidence Interval) 

  Unadjusted Adjusted for BMI, Past 
Psychological Problems, Age, Sex, 
Social Class, Ethnicity, Maternal 

Depression 
IL-6‡ Bottom 

Third 
1.00 1.00 

 Middle 
Third 

1.29 (1.04- 1.60) 1.17 (0.94- 1.47) 

 Top 
Third 

1.59 (1.26- 2.01) 1.33 (1.04- 1.71) 

 Linear 
Trend 

1.26 (1.12- 1.41) 1.16 (1.02- 1.30) 

CRP‡ Bottom 
Third 

1.00 1.00 

 Middle 
Third 

1.10 (0.90- 1.34) 0.98 (0.79- 1.22) 

 Top 
Third 

1.35 (1.08- 1.69) 1.07 (0.83- 1.38) 

 Linear 
Trend 

1.16 (1.04- 1.30) 1.03 (0.91- 1.17) 

 
‡ Cut offs of values for the top and bottom thirds of the distribution of IL-6 values in the 
total sample (cases and non-cases combined) are 1.08 and 0.57pg/mL, respectively. Cut 
offs of values for the top and bottom thirds of the distribution of CRP values in the total 
sample are 0.33 and 0.13mg/L, respectively. The group at the bottom third of IL-6/CRP 
distribution has been used as the reference category. 
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eTable 5: Odds Ratios for Psychotic Experiences at Age 18 Years for Serum IL-6 
Levels at Age 9 Years (post-imputation) 
 
N=4415 
 
Inflammatory 
marker 

Groups Odds Ratio (95% Confidence Interval) 

  Unadjusted Adjusted for BMI, Past 
Psychological Problems, Age, Sex, 
Social Class, Ethnicity, Maternal 

Depression 
IL-6‡ Bottom 

Third 
1.00 1.00 

 Middle 
Third 

1.14 (0.72- 1.82) 1.05 (0.66- 1.68) 

 Top 
Third 

1.69 (1.06- 2.71) 1.43 (0.88- 2.33) 

 Linear 
Trend 

1.31 (1.03- 1.67) 1.21 (0.94- 1.54) 

 
‡ Cut offs of values for the top and bottom thirds of the distribution of IL-6 values in the 
total sample (cases and non-cases combined) are 1.08 and 0.57pg/mL, respectively. The 
group at the bottom third of IL-6/CRP distribution has been used as the reference 
category. 
 


