Spiers et al; Trends in Suicidal Ideation in England: the National Psychiatric Morbidity Surveys of 2000 and 2007: Supplement
1. Methods supplement
1.1 Analysis by Age and Drift: further details
Examining trends across two measurement occasions is complex, because prevalence of suicidal ideation may vary systematically by age, by period (due to the prevailing cultural and economic context), and by birth cohort (due to shared experiences of cohorts in childhood and as they make the transition to adulthood).  It is well known that statistical analysis cannot distinguish age, period and cohort effects on rates such as prevalence, in the absence of simplifying assumptions (10).  Making such assumptions is particularly difficult where there are only two measurement occasions. Prior evidence and theory suggests that there may be both cohort and period effects on suicidal ideation (11).   We therefore make no attempt to distinguish cohort and period effects, and fit logistic regression models for age and drift, similar to those described by Clayton and Schifflers (12).  
Drift is a parameter that indicates a regular trend in the log-odds of prevalence across surveys or birth cohorts, and may be estimated from age-period or age-cohort models.  These models give identical predicted values and test statistics for drift, but different parameters for the effect of age.  Absence of drift indicates that age-specific prevalence are identical between surveys and between birth cohorts.  On the other hand, a statistically significant odds ratio for drift indicates a regular trend in log-odds of prevalence of the dependent variable between birth cohorts or between surveys attributable to an unknown mixture of cohort and period effects.
1.2. Outlier Detection

Because of the complex survey design, statistics for outlier detection are not available in standard software.  Our approach was to express observed prevalence as a percentage of predicted prevalence for each seven year age-sex-cohort group (covariate pattern).  Groups where this prevalence was unusually  large or small were considered as potential outliers.  These were then referred to graphs of prevalence by seven year age and birth cohort (Figure 2), to verify outliers from the context of surrounding age-sex groups.  

For both suicidal ideation measures in women, the prevalence for women aged 44-50 in 2000 has a large negative residual while the prevalence for women aged 44-50 in 2007 has a large positive residual.  Visual inspection of the graphs suggests that it is the high prevalence for women aged 44-50 years in 2007 that is out of context with surrounding age-sex groups for both suicidal ideation measures.  

In men there are a number of large residuals for the linear model for suicidal ideation in the past week, perhaps reflecting non-significant evidence that the linear model is an over-simplification.  For suicidal ideation in the past year in men, there were large positive residuals for those aged 58-64 years and 65-71 years in 2007.  These may be due to an influential observation from those aged 72-78 in 2007.
2. Results supplement

2.1 Main Analysis: further Detail 

Weighted prevalence by sex, agegroup and birth cohort are given in Table s1. Final models from the main analysis are given in Table s1.  There were 14 individuals in 2000 and 16 in 2007 with missing items on at least one suicidal ideation measure.  Missing items were spread across age by sex by survey groups, and accounted for 0.8% prevalence at maximum. This is negligible for the analysis of suicidal ideation in the past year.  When the effect on the analysis of suicidal ideation in the past week was investigated by repeating with missing items counted as presence of suicidal ideation, there was no material change in the results.

2.2 Trends in suicidal ideation defined as suicidal thoughts or deathwish
When we repeated the analysis defining suicidal ideation as suicidal thoughts or deathwish, omitting tiredness of life from the definition (Tables s2 and s3), results for suicidal ideation in the past year in women were very similar.  Results for suicidal ideation in the past year in men were also largely unchanged, except for a possible outlier with high prevalence (8.0% compared to 5.8% predicted in the final model with adjustment for quartic age) in men aged 43-49 years in 2000.  Including an indicator variable for this outlying age-sex group did not change the findings of a quartic profile with age and no significant trend (odds ratio for drift by seven year period/cohort 1.08; 95% CI 0.82-1.43).
There was somewhat stronger evidence of trend in suicidal ideation in the past week in women when tiredness of life was discounted.  However, the trend in prevalence reached statistical significance only in a parsimonious model with linear adjustment for age and no adjustment for the outlying group.   When the outlying group was accounted for in the model, there was also statistically significant evidence of a quadratic relationship between suicidal ideation in the past week in women and age, with higher prevalence at the young and old extremes, compared to a no relationship with age in the original analysis.  However, including a quadratic term in the model did not change the conclusion about drift (odds ratio for drift by seven year period/cohort 1.26; 95% CI 0.83-1.90)and changed the profile with age only marginally.  Results for suicidal ideation in men in the past week were largely unchanged (Table s2).

2.3 Trends in Suicidal thoughts in the past year.

Suicidal thoughts are rare, but there were sufficient to analyse the prevalence of suicidal thoughts in the past year separately (Table s4).  In men, results were similar to the original analysis, with no evidence of trend, although the quartic relationship with age was dependent high prevalence in a single outlying group aged 43 to 49 years in 2000.  Once the outlying group was adjusted for, the final model was for a linear relationship of logodds with age.  

In women, there was evidence for a trend restricted to women in early middle age, where there were higher than predicted prevalence in 2007 for groups aged both 37 to 43 years and 44 to 50 years.  With no adjustment for these outlying groups, this was represented by a significant age-drift interaction with higher prevalence in those aged 37 to 57 years in 2007.  With the interaction included, the quartic relationship with age was marginally non-significant and the final model included a quadratic relationship of logodds with age, together with the age-drift interaction.  When terms were included to adjust for the two outlying groups the final model included a quartic relationship with age and no other evidence of drift, similar to the other suicidal ideation measures.  All three models for suicidal thoughts in the past year in women were consistent with declining prevalence with age, until an increase at the oldest age groups, together with unusually high prevalence in middle-aged women in 2007.

2.4 Comparison of interview-reported and self-completion prevalence of lifetime suicidal thoughts 
There is a greater prevalence of underreport in women, especially in the 23-29 year age group, with some reflection of this in the same age group in men (Table s5).  Underreporting is also common in men aged 58 to 64 years.  At older age groups, there is no underreporting, with the prevalence at interview equalling or exceeding that on self-completion.  It is possible that this may reflect cohort-centric attitudes towards reporting suicidal ideation on the laptop.

	Table s1
	Supplementary Table: Odds ratios of suicidal ideationa by longitudinal age and  drift from final models including drift.

	
	

	Suicidal ideation in the past year
	Men
	Women
	Women (adjusted for outlying group)

	
	Odds ratio
	95% CI
	Odds ratio
	95% CI
	Odds ratio 
	95% CI

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	7 year age
	0.108
	0.021,0.554**
	0.084
	0.023,0.306***
	0.124
	0.033,0.463**

	7 year age2
	2.249
	1.216,4.160*
	2.522
	1.566,4.061***
	2.067
	1.256,3.402**

	7 year age3
	0.886
	0.808,0.971**
	0.875
	0.815,0.939***
	0.902
	0.837,0.971**

	7 year age4
	1.006
	1.001,1.011*
	1.007
	1.003,1.011***
	1.005
	1.001,1.009**

	
	
	
	
	
	
	

	7-year drift (survey year/birth year)b
	0.920
	0.735,1.151
	1.070
	0.880,1.300
	0.992
	0.805,1.221

	
	
	
	
	
	
	

	Age 44-50 years in 2007
	-
	-
	-
	-
	1.618
	1.156,2.266**

	
	
	
	
	
	
	

	Suicidal ideation in the past week
	
	
	
	
	
	

	
	
	
	
	
	
	

	7 year age
	 1.156
	0.778,1.714
	0.035
	0.003,0.366**
	 0.941
	0.655,1.350

	7 year age2
	-
	-
	3.359
	1.459,8.582**
	-
	-

	7 year age3
	-
	-
	0.837
	0.733, 0.956**
	-
	-

	7 year age4
	-
	-
	1.009
	1.001,1.016*
	-
	-

	
	
	
	
	
	
	

	7-year drift (survey year/birth year)b
	 1.195
	0.787,1.815
	1.140
	0.822,1.581
	 0.992
	0.699,1.408

	
	
	
	
	
	
	

	Age 44-50 years in 2007
	-
	
	-
	
	2.509
	1.565,4.022***

	
	
	
	
	
	
	

	asuicidal thoughts, deathwish or tiredness of life
bregular trend in suicidal ideation by cohort or survey year
*p<0.05; **P<0.01;***P<0.001



	Table s2
	Odds ratios of suicidal ideation by  seven-year  drift4 from logistic regression models: suicidal ideation defined with and without tiredness of life

	
	

	
	Men
	Women initial model
	Women with adjustment for outlying group

	
	Odds ratio
	95% CI
	Odds ratio
	95% CI
	Odds ratio 
	95% CI

	
	
	
	
	
	
	

	Suicidal ideation in the past year
	
	
	
	
	
	

	7-year driftb adjusted for
	
	
	
	
	
	

	Quartic age1
	0.92
	0.73,1.16
	1.07
	0.88,1.30
	0.99
	0.80,1.23

	Quartic age2
	0.98
	0.75,1.28
	1.16
	0.93,1.43
	1.07
	0.85,1.34

	Quartic age and outlying group3
	1.08
	0.82,1.43
	-
	-
	-
	-

	
	
	
	
	
	
	

	Suicidal ideation in the past week
	
	
	
	
	
	

	7-year driftb adjusted for
	
	
	
	
	
	

	Linear age1
	1.20
	0.78,1.82
	1.17
	0.85.1.62
	0.99
	0.70,1.41

	Linear age2
	1.15
	0.72,1.84
	1.52
	1.05,2.20*
	1.34
	0.90,2.01

	Quadratic age1
	-
	-
	-
	-
	0.93
	0.65,1.33

	Quadratic age2
	-
	-
	-
	-
	1.26
	0.83,1.90

	Quartic age1
	-
	-
	1.14
	0.82,1.58
	-
	-

	Quartic age2
	
	
	1.45
	0.99,2.13
	
	

	1suicidal thoughts,deathwish or tiredness of life 

2suicidal thoughts or deathwish

3suicidal thoughts or deathwish with outlying group age 43-49 in 2000
4regular seven-year trend in suicidal ideation by  birth cohort/survey year
*p<0.05 



	Table s3
	Supplementary Table: Odds ratios of suicidal ideationa with tiredness of life omitted, by longitudinal age and  drift from final models including drift.

	
	
	

	Suicidal ideation in the past year
	Men
	Men (adjusted for outlying group)
	Women
	Women (adjusted for outlying group)

	
	Odds ratio
	95% CI
	Odds ratio
	95% CI
	Odds ratio
	95% CI
	Odds ratio 
	95% CI

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	7 year age
	0.3
	0.13,0.66**
	0.40
	0.18,0.89*
	0.29
	0.16,0.52***
	0.36
	0.19,0.64**

	7 year age2
	1.05
	1.01,1.08**
	1.04
	1.00,1.07*
	1.05
	1.02,1.07***
	1.04
	1.01,1.06**

	7 year age3
	0.99
	0.99,1.00**
	1.00
	0.99,1.00*
	0.99
	0.99,1.00***
	0.99
	0.99,1.00**

	7 year age4
	1.00
	1.00,1.01**
	1.00
	1.00,1.01*
	1.00
	1.00,1.01***
	1.00
	1.00,1.01**

	
	
	
	
	
	
	
	
	

	7-year drift (survey year/birth year)b
	0.98
	0.75,1.28
	1.08
	0.82,1.43
	1.16
	0.93,1.43
	1.07
	0.85,1.34

	
	-
	-
	-
	-
	
	
	
	

	Age 44-50 years in 2007
	-
	-
	
	
	
	
	1.59
	1.09,2.30*

	    Age 43-49     years in 2000
	-
	-
	1.74
	1.07,2.84*
	
	
	
	

	
	
	
	
	
	
	
	
	

	Suicidal ideation in the past week
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	7 year age
	1.01
	0.94,1.08
	-
	-
	0.23
	0.07,0.66**
	0.95
	0.85.1.06

	7 year age2
	-
	-
	-
	-
	1.06
	1.01,1.10**
	1.00
	0.99,1.01

	7 year age3
	-
	-
	-
	-
	0.99
	0.99,1.00**
	
	

	7 year age4
	-
	-
	-
	-
	1.00
	1.00,1.01**
	
	

	
	
	
	
	
	
	
	
	

	7-year drift (survey year/birth year)b
	1.15
	0.72,1.84
	-
	-
	1.45
	0.99,2.13*
	1.26
	0.83,1.90

	
	
	
	
	
	
	
	

	Age 44-50 years in 2007
	-
	-
	-
	-
	
	
	2.72
	1.56,4.73***

	
	
	
	
	
	
	
	

	asuicidal thoughts or deathwish 
bregular trend in suicidal ideation by cohort or survey year
*p<0.05; **P<0.01;***P<0.001



	Table s4

	Supplementary Table: Odds ratios of suicidal thoughts in the past year by longitudinal age and  drift from final models including drift

	Suicidal ideation in the past year
	Men
	Men
(adjusted for outlying group)
	Women
	Women
 (adjusted for outlying group)

	
	Odds ratio
	95% CI
	Odds ratio
	95% CI
	Odds ratio 
	95% CI
	Odds ratio 
	95% CI

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	7 year age
	0.37
	0.14,0.94*
	1.00
	0.95,1.05
	0.91
	0.86,0.96***
	0.32
	0.15,0.70**

	7 year age2
	1.04
	1.00,1.08*
	-
	-
	1.00
	 1.00,1.01**
	1.04
	1.01,1.08**

	7 year age3
	1.00
	0.99,1.00*
	-
	-
	-
	-
	0.99
	0.99,1.00**

	7 year age4
	1.00
	1.00,1.01*
	-
	-
	-
	-
	1.00
	1.00,1.01*

	
	
	
	
	
	
	
	
	

	7-year drift (survey year/birth year)a
	1.05
	0.76,1.45
	1.17
	0.83,1.65
	-
	-
	1.13
	0.84,1.53

	
	
	
	
	
	
	
	
	

	Age 37-43 in 2007
	-
	-
	-
	-
	-
	-
	1.69
	1.06,2.67*

	Age 44-50 years in 2007
	-
	-
	-
	-
	
	
	1.85
	1.13,3.00*

	Age 43-49 years in 2000
	-
	-
	2.19
	1.29,3.71**
	-
	-
	-
	-

	
	
	
	
	
	
	
	
	

	Age by drift interaction
	
	
	
	
	
	
	
	

	Age 16-36 in 2007
	-
	-
	-
	-
	0.85
	0.58,1.22
	-
	-

	Age 37-57 in 2007
	-
	-
	-
	-
	2.22
	1.65,3.00***
	-
	-

	Age 58-78 in 2007
	-
	-
	-
	-
	0.54
	0.31,0.95*
	-
	-

	
	
	
	
	
	
	
	
	

	aregular trend in suicidal ideation by cohort or survey year
*p<0.05; **P<0.01;***P<0.001



	Table 

S5
	Lifetime suicidal thoughts by age, sex and method of report, 2007 NPMS

	
	Men
	Women

	Age

(years)
	Self-completion

%1
	Interview

%1
	Interview prevalence % of

self completion 
	Self-completion

%1
	Interview

%1
	Interview prevalence % of

self completion 

	
	
	
	
	
	
	

	16-22
	14.2
	12.7
	89.4
	25.5
	21.5
	84.3

	23-29
	16.8
	13.1
	78
	24.4
	16.4
	67.2

	30-36

	19.2
	16.7
	87
	17.1
	13.4
	78.4

	37-43
	16.9
	14.1
	83.4
	23.1
	19.3
	83.5

	44-50
	15.9
	14.9
	93.7
	25.1
	20.8
	82.9

	51-57
	15.9
	14.1
	88.7
	21.4
	16.7
	78

	58-64
	9.9
	7.3
	73.7
	16.1
	12.4
	77

	65-71
	7.4
	7.8
	105.4
	13.2
	10.4
	78.8

	72-78
	3.2
	3.5
	109.4
	7.1
	7.8
	109.9

	79+
	3.7
	3.4
	91.9
	3.6
	4.8
	133.3

	
	
	
	
	
	
	

	1 Data are weighted to represent the English household population of comparable age at time of survey



