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VERSION 1 - REVIEW 

REVIEWER Petter Kristensen 
National Institute of Occupational Health, Norway 

REVIEW RETURNED 22-Dec-2014 

 

GENERAL COMMENTS Review of ”Medical benefits in young adulthood: a population-
based, longitudinal study of health behaviour and mental health in 
adolescence and later receipt of medical benefits” (Manuscript ID: 
bmjopen-2014-007139)  
This is a large cohort study with follow-up of Norwegian 
adolescents from age 15-16 years to age 22-26 years. The study 
addresses relations between health behaviour and mental health 
indicators, and subsequent reception of health-related social 
benefits. The topic is important and well worth studying. The study 
population is recruited at schools, and the participance is high. The 
manuscript is generally clearly written, and the authors document 
knowledge in the study topic.  
There is one major problem that could jeopardise the validity of this 
study. This is related to the identification of subjects at risk and of 
time at risk. The study outcome – medical benefits – is the first-
time registration of long-term sickness absence, disability 
pensioning, or rehabilitation benefit during follow-up. Although not 
stated in the manuscript, sickness absence is probably the most 
common of these outcomes in this young population. The problem 
is that having a job is generally the prerequisite for being entitled to 
sickness absence allowance. This means that full-time students 
during the whole or parts of the follow-up period would not be at 
risk of sickness absence benefits. It is likely that the selection into 
tertiary education among the participants is associated with the 
health behaviour and mental health characteristics under study. 
This could mean that nonexposure (having a healthy behaviour and 
a low SDQ scores) would falsely be associated with a low risk of 
sickness absence because they were less liable to be at risk. This 
important problem has not been addressed by the authors, and 
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could probably have been resolved if the study had included 
information from FD-Trygd on the employment career of the 
participants.  
The analytical procedures and model strategies are quite clearly 
described. It is a problem however that the exposure variables 
(health behaviour and SDQ score) are collected in a cross-section of 
time. It could be a problem estimating total exposure effects if 
mediators were included in the models. Relations between health 
behaviour and mental health are complex, as addressed in the 
discussion section. Including both factors in a model could 
therefore be a problem if one would mediate the effect of the 
other or vice versa. This model specification problem should be 
addressed in the discussion.  
In abstracts and implication/conclusion the authors should in my 
opinion be more cautious in implying effects of interventions on 
basis of observational data.  
Sixty-three subjects who died/emigrated before start of follow-up 
were excluded, which is fairly obvious. A more interesting question 
is how those lost during follow-up were handled analytically. The 
difference between the two seems not to be separated in the 
sentence addressing this (page 2, lines 34-36).  
Minor comments:  
1. Abstract includes abbreviations that are not explained.  
2. A brief explanation of the ”marginalisation trajectory” (page 1, 
line 7) could be warranted.  
3. The term ”mental health comorbidity” is used several times, but 
it is not so clear what this refers to.  
4. Parental education is recorded at participant age 16 years (page 
3, line 40, cf. Table 1 footnote)  
5. Seemingly, income was entered as a continuous variable because 
of a skewed distribution (page 3, lines 53-54). Is this argument 
correct?  
6. It is correctly stated in Table 1 that different birth cohorts have 
varying duration of follow-up. It would be instructive to include 
year of birth distribution in Table 1  
7. The categorisation of parental marital status is unclearly 
described (page 4, lines 9-10). Are those having parents who were 
married/cohabitating but not living with them in the reference 
category?  
8. The multiple imputation procedure should be briefly be 
explained in the Methods section (page 4).  
9. Consider rephrasing the description of the modelling procedures 
(page 4, lines 27-28).  
10. Should the analysis be termed multivariable rather than 
multivariate (page 4, line 26)? See Hidalgo & Goodman, Am J Public 
Health 2013;103(1):39-40.  
11. Did parents consent to participation? In ethics approval (page 
15, line 15) it is stated that parents received information and 
students signed informed consent.  
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REVIEWER David Lawrence 
Telethon Kids Institute,  
The University of Western Australia,  
Perth, Western Australia 

REVIEW RETURNED 24-Dec-2014 

 

GENERAL COMMENTS The authors report on a longitudinal data linkage follow-up study of 
a large population-based interview sample of adolescents. The 
authors seek to test if smoking, alcohol consumption, physical 
activity and mental health problems at age 15-16 are associated 
with receipt of long-term medical insurance benefits at ages 22-26 
years.  
 
I have some suggestions regarding the manuscript.  
 
The study has used the SDQ to assess mental health problems in 
adolescents. The SDQ is a widely used tool, although the SDQ 
subscales are not usually combined into measures of internalising 
and externalising behaviours. I think the analysis would be stronger 
if each of the four main subscales were included separately (pro-
social skills is not part of the overall total difficulties score and could 
be dropped). For the externalising scales, conduct problems and 
hyperactivity have been combined, while there is a literature to 
suggest that long term outcomes are rather more bleak for young 
people with conduct problems. Similarly with internalising 
problems I think a separate analysis for emotional problems would 
be more instructive.  
 
Also the authors write "a difference of about 10 points on a 1-100 
scale is considered to be meaningful. On a 0-20 scale this 
corresponds to a difference of 2, which is the difference used in 
these analyses", and refer to a paper describing a quality of life 
scale. The size difference that would be meaningful on a scale really 
depends on the scale. A difference of 2 on the SDQ scales 
corresponds to a single item being positively rather than negatively 
endorsed. Whether this is clinically meaningful is questionable. The 
SDQ is strongly skewed in normal populations and a difference of 2 
points at the left end of the scale is not really clinically significant. I 
would suggest using the standard normal, borderline and abnormal 
categories in a categorical analysis would be more helpful than 
looking at point changes on the continuous scale. This would also 
be easier for readers to interpret.  
 
I feel there are several limitations to the study that have not been 
highlighted in the limitations section. The outcome for the study is 
receipt of long-term insurance benefits. The authors note that 
mental health problems are a common reason for receiving these 
benefits in this population. However, they would clearly not be the 
only reason. One would assume that functional disability would also 
be a risk factor. It does not appear as if disability has been assessed 
at baseline, and the study does not seem to account for long-term 
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or persistent disability that could have preceded the baseline 
measures. Is it possible to obtain reason for receipt of benefits from 
the linked insurance records? If the outcome could be more 
narrowly defined to reflect disabilities that have onset during 
adulthood, or those that are potentially preventable, it would be a 
stronger analysis. Is it possible to identify study participants who 
never worked before receiving benefits and exclude them from the 
analysis?  
 
The authors have considered health behaviours,mental health and 
socio-demographic factors, but have not included any measures of 
educational attainment, participation or engagement. Were no 
such factors collected in the schools survey? Participation and 
success in school is also hypothesised to be a factor in longer-term 
engagement with employment.  
 
I feel that the implications and conclusions are overstated. 
Although longitudinal, the study is observational in nature and 
describes associations but cannot attribute cause and effect. While 
the authors have avoided causal language through most of the 
manuscript, the conclusion implies causality in the associations 
described. It is important to recognise that behaviours such as 
smoking and alcohol consumption and mental health at age 15-16 
may have been caused by other preexisting risk factors which may 
also be associated with the medical benefits outcome. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1 

Reviewer Name Petter Kristensen 

Institution and Country National Institute of Occupational Health, Norway 

 Please state any competing interests or state ‘None declared’: None declared 

 

Review of ”Medical benefits in young adulthood: a population-based, longitudinal study of 

health behaviour and mental health in adolescence and later receipt of medical benefits” 

(Manuscript ID: bmjopen-2014-007139) This is a large cohort study with follow-up of 

Norwegian adolescents from age 15-16 years to age 22-26 years. The study addresses 

relations between health behaviour and mental health indicators, and subsequent reception of 

health-related social benefits. The topic is important and well worth studying. The study 

population is recruited at schools, and the participance is high. The manuscript is generally 

clearly written, and the authors document knowledge in the study topic. 

There is one major problem that could jeopardise the validity of this study. This is related to 

the identification of subjects at risk and of time at risk. The study outcome – medical benefits 

– is the first-time registration of long-term sickness absence, disability pensioning, or 
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rehabilitation benefit during follow-up. Although not stated in the manuscript, sickness 

absence is probably the most common of these outcomes in this young population. The 

problem is that having a job is generally the prerequisite for being entitled to sickness 

absence allowance. This means that full-time students during the whole or parts of the 

follow-up period would not be at risk of sickness absence benefits. It is likely that the 

selection into tertiary education among the participants is associated with the health 

behaviour and mental health characteristics under study. This could mean that nonexposure 

(having a healthy behaviour and a low SDQ scores) would falsely be associated with a low 

risk of sickness absence because they were less liable to be at risk. This important problem 

has not been addressed by the authors, and could probably have been resolved if the study 

had included information from FD-Trygd on the employment career of the participants. 

Response: We agree that there is a problem related to the identification of subjects at risk and 

of time at risk.  We acknowledge that by including sickness absence in the health related 

benefits we introduce a bias if we do not include information on employment in the model 

because having a job is generally the prerequisite for being entitled to sickness absence 

allowance. As pointed out; full-time students during the whole or parts of the follow-up 

period would not be at risk of sickness absence benefits.  There is information on 

employment in the FD trygd, but due to the fact that employment and student status may 

change during the follow up period within persons, we do not think we can handle the 

problem of employment status properly. We have therefore now excluded the sickness 

absence allowance from the “medical benefits” in the paper.  Among the “medical benefits”, 

as described in the first submitted paper, 4.4% (617) was registered with sickness absence as 

the first occurring event. Of these, 237 (38.4%) received other types of health related benefits 

later on, 2 died and 1 emigrated. When taking sickness absence out, 7.1% of our study 

population received medical benefits. All tables and figures are changed, and the description 

of the method and results are rewritten. The same pattern of association was present in the 

new analyses.  

The analytical procedures and model strategies are quite clearly described. It is a problem 

however that the exposure variables (health behaviour and SDQ score) are collected in a 

cross-section of time. It could be a problem estimating total exposure effects if mediators 

were included in the models. Relations between health behaviour and mental health are 

complex, as addressed in the discussion section. Including both factors in a model could 

therefore be a problem if one would mediate the effect of the other or vice versa. This model 

specification problem should be addressed in the discussion. 

Response: We acknowledge this problem. We have changed the steps/models in the Cox 

regression. However, that health behavior and mental health are assessed at the same time 

and that relations between them are rather complex is still a problem. We have now 

highlighted this in the discussion of Methodological strengths and limitations, which in the 

resubmission is placed before the discussion of the findings.  

“Another possible problem is that the exposure variables (health behaviour and SDQ) are 

collected at the same time. Relations between health behaviour and mental health are 

complex. Including both factors in a model could be a problem if one mediates the effect of 
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the other. In the multivariable analyses we have emphasized estimates where mental health 

scores are adjusted for background factors and health behaviours (model 2), and where health 

behaviour variables are controlled for one another and also mental health variables and 

background factors (model 4). However, we present estimates for health behaviour both 

without and with adjustment for mental health (Models 3 and 4). By adjusting for mental 

health when studying the relationship of health behaviours with medical benefits, the 

relationships decreased somewhat. It is possible that we have under-estimated the 

relationships in model 4.” 

 

In abstracts and implication/conclusion the authors should in my opinion be more cautious in 

implying effects of interventions on basis of observational data.  

Response: We agree and have now rewritten the conclusion in the abstract: 

Resubmission: “Conclusion: Health behaviour and mental health problems in adolescence 

are independent risk factors for receipt of medical benefits in young adulthood” 

We have also rewritten the conclusion in the paper:  

Resubmission:”Our study found that smoking, alcohol intake, physical activity, and various 

mental health problems in adolescence were associated with an increased hazard of receiving 

medical benefits upon entering adulthood. More research is needed to better understand the 

underlying mechanisms for the observed associations. Specifically, we need more knowledge 

of potential mediating factors that could be a focus for interventions. Additionally, future 

research may also investigate reasons for receipt of medical benefits and focus on disabilities 

that have onset during adulthood, or those that are potentially preventable.” 

 

Sixty-three subjects who died/emigrated before start of follow-up were excluded, which is 

fairly obvious. A more interesting question is how those lost during follow-up were handled 

analytically. The difference between the two seems not to be separated in the sentence 

addressing this (page 2, lines 34-36). 

Response: We acknowledge the insufficient description and have rewritten the lines: 

“Individuals who emigrated (437) or died (33) during the study period were censored at that 

time. Individuals who emigrated or died before age 18 years were excluded from the analyses 

(n=63).” 

Minor comments: 

1. Abstract includes abbreviations that are not explained. 

The Strengths and Difficulties Questionnaire (SDQ), the hazard ratio (HR) and 95% 

Confidence interval (95% CI) are all now written in full in the abstract.  

2. A brief explanation of the ”marginalisation trajectory” (page 1, line 7) could be 

warranted. 
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Response:  

First submission: “Unemployment, use of social benefits, long-term sick leave and disability 

pension are all part of a marginalisation trajectory experienced by an increasing number of 

young adults from Western countries.
1
”  

Changed to: Unemployment, use of social benefits, long-term sick leave and disability 

pension may be pathways leading to social exclusion (marginalisation trajectory), which is 

experienced by an increasing number of young adults from Western countries.
1
 

3. The term ”mental health comorbidity” is used several times, but it is not so clear what 

this refers to. 

Response: We used the term comorbidity to signify co-occurring internalizing and 

externalizing problems. We wanted to study the effect of one of these broad types of 

problems controlled for the other type. In the revised version of the paper, we have no longer 

included these broad scales, but the four SDQ-subscales of problems. We do not think it is 

reasonable to study the effect of each scale controlled for the others, and the term 

comorbidity is no longer used in the description of our study.  

4. Parental education is recorded at participant age 16 years (page 3, line 40, cf. Table 1 

footnote). 

Response:  Parents’ education is now used as description both places, and a footnote with a 

definition is included in table 1. 

5. Seemingly, income was entered as a continuous variable because of a skewed 

distribution (page 3, lines 53-54). Is this argument correct?  

Response: We have now changed the description to: ”In the multivariable regression analyses 

income was entered as a continuous variable with Winsorisation of values above 2.5 million 

NOK (replacing values above this income by 2.5 million NOK, or about 450 000 USD) 

because of a highly skewed distribution.” 

6. It is correctly stated in Table 1 that different birth cohorts have varying duration of 

follow-up. It would be instructive to include year of birth distribution in Table 1 

Response: Year of birth is now included in table 1.  

7. The categorisation of parental marital status is unclearly described (page 4, lines 9-

10). Are those having parents who were married/cohabitating but not living with them in the 

reference category? 

Response:  Yes, by the described use of the question that is so. Of the adolescents that had 

parents who were married (n=9257) 2% (n=191) did not live with both parents. We 

acknowledge the confusing categorization and have in the resubmission only used the 

question of who they live with.  
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8. The multiple imputation procedure should be briefly be explained in the Methods 

section (page 4).  

Response: All the exposure and the time to event variables were included in the imputation 

(ref Harrell), by using the aregImpute function in the Hmisc package in R. This is now 

described better in the “Statistical Analysis” section.  

9. Consider rephrasing the description of the modelling procedures (page 4, lines 27-28).  

Response: We have changed the modelling procedure, and rewritten the description: “The 

first regression analyses were to test the univariate relationships of the three health 

behaviours and the four SDQ subscales with time to receiving health-related welfare benefits 

(crude model). In subsequent multivariable analysis, we first entered the health behaviours 

and the SDQ subscales separately and adjusted for socio-demographic factors (Model 1, 

seven analyses). Then, in the second step, the SDQ scales were entered separately and 

adjusted for health behaviour and socio-demographic factors (Model 2, four analyses). In the 

third step, the health behaviours were entered together and also the socio-demographic 

factors (Model 3, one analysis), and finally the SDQ subscales were also included in order to 

assess the relationships with health behaviour controlled for mental health (Model 4, one 

analysis).” 

10. Should the analysis be termed multivariable rather than multivariate (page 4, line 26)? 

See Hidalgo & Goodman, Am J Public Health 2013;103 

Response: Changed throughout to the more correct term “multivariable analysis”  

11. Did parents consent to participation? In ethics approval (page 15, line 15) it is stated 

that parents received information and students signed informed consent. 

Response: All parents received written information (passive informed consent), and students 

signed informed consent at baseline indicating their acceptance of the linkage of survey data 

to register data. If the participants did not turn 16 years during the calenderer year of the 

study, the parents signed the consent. 

This is now better explained under “Ethics approval” 
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Reviewer: 2 

Reviewer Name David Lawrence 

Institution and Country Telethon Kids Institute,  

The University of Western Australia, 

Perth, Western Australia 

 Please state any competing interests or state ‘None declared’: None declared 

 

 

 

The authors report on a longitudinal data linkage follow-up study of a large population-based 

interview sample of adolescents. The authors seek to test if smoking, alcohol consumption, 

physical activity and mental health problems at age 15-16 are associated with receipt of long-

term medical insurance benefits at ages 22-26 years. 

 

I have some suggestions regarding the manuscript. 

 

The study has used the SDQ to assess mental health problems in adolescents. The SDQ is a 

widely used tool, although the SDQ subscales are not usually combined into measures of 

internalising and externalising behaviours. I think the analysis would be stronger if each of 

the four main subscales were included separately (pro-social skills is not part of the overall 

total difficulties score and could be dropped). For the externalising scales, conduct problems 

and hyperactivity have been combined, while there is a literature to suggest that long term 

outcomes are rather more bleak for young people with conduct problems. Similarly with 

internalising problems I think a separate analysis for emotional problems would be more 

instructive. 

Response:  We acknowledge that studying the subscales separately give more information 

and have done that in the resubmission. However, the discriminant validity between the 

emotional and peer subscales and between the conduct, hyperactivity and prosocial subscales 

are found to be poorer in low risk population compared with high-risk population ( 

(Goodman, Lamping, & Ploubidis, 2010). We study a normal population, and therefore do 

not highlight the difference between emotional and peer subscales, and between the conduct 

and hyperactivity subscales in the discussion of our findings. These reflections are included 

in the discussion on Methodological strengths and limitations, which is moved to the 

beginning of the Discussion, before the discussion of the results. When studying the four 
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subscales we do not think it is reasonable to study the effect of each scale controlled for the 

others and have therefore changed the steps in the regression analyses somewhat.   

Also the authors write "a difference of about 10 points on a 1-100 scale is considered to be 

meaningful. On a 0-20 scale this corresponds to a difference of 2, which is the difference 

used in these analyses", and refer to a paper describing a quality of life scale. The size 

difference that would be meaningful on a scale really depends on the scale. A difference of 2 

on the SDQ scales corresponds to a single item being positively rather than negatively 

endorsed. Whether this is clinically meaningful is questionable. The SDQ is strongly skewed 

in normal populations and a difference of 2 points at the left end of the scale is not really 

clinically significant. I would suggest using the standard normal, borderline and abnormal 

categories in a categorical analysis would be more helpful than looking at point changes on 

the continuous scale. This would also be easier for readers to interpret. 

Response: As we in the resubmission use the four SDQ problem scales, and not the 

internalizing and externalizing subscales, we do not present HR for a two-point change on the 

subscales, but for one point. The description of rationale behind the two units’ interval in the 

Cox regression is now removed from the description of the SDQ scales.  We tested for 

possible non-linear relationships between the SDQ scores and the dependent variable (time to 

receiving health-related benefits). These analyses showed that there were no significant 

deviations from a linear relationship for any of the subscales by gender (p for non-linearity ≥ 

0.157). Including possibly non-linear relationships with continuous covariates are generally 

considered as a procedure superior to categorization (Harrell, 2001; Lydersen, 2015). We did 

not find any indications of non-linearity, and present HR for one point change in the scales. 

We do acknowledge that it may be interesting to see the HR between the different “standard 

normal”, “borderline” and “abnormal” ranges, and this is possible to calculate when knowing 

the HR per one point increase, assuming linearity of the scales. The cut-offs from the 

SDQinfo.org, 19
th

 Aug 2014, are i.e. for the self-report conduct problem scale; 0-3 for 

normal, 4 for borderline and 5-10 abnormal. It means that a one point change may be the 

difference between normal and borderline (from 3 to 4), and a two point change from 3 to 5 

may be the difference between standard normal and abnormal (HR per one point increase 

squared).  A HR for a larger difference (than a one or two point change) is of course also 

possible to compute. We have not included these calculations in the paper. By presenting the 

results as we do, readers may calculate the relevant HRs. If we should present the HRs for 

categories for the four SDQ subscales and gender this would give a lot of numerical 

information without adding substantial information. 

 

I feel there are several limitations to the study that have not been highlighted in the 

limitations section. The outcome for the study is receipt of long-term insurance benefits. The 

authors note that mental health problems are a common reason for receiving these benefits in 

this population. However, they would clearly not be the only reason. One would assume that 

functional disability would also be a risk factor. It does not appear as if disability has been 

assessed at baseline, and the study does not seem to account for long-term or persistent 
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disability that could have preceded the baseline measures. Is it possible to obtain reason for 

receipt of benefits from the linked insurance records? If the outcome could be more narrowly 

defined to reflect disabilities that have onset during adulthood, or those that are potentially 

preventable, it would be a stronger analysis. Is it possible to identify study participants who 

never worked before receiving benefits and exclude them from the analysis? The authors 

have considered health behaviours, mental health and socio-demographic factors, but have 

not included any measures of educational attainment, participation or engagement. Were no 

such factors collected in the schools survey? Participation and success in school is also 

hypothesised to be a factor in longer-term engagement with employment. 

Response: Important points. We do unfortunately not have a valid measure of disability prior 

to the baseline survey, like medical data from the birth register or other medical data. We 

only have baseline data from one timepoint, and problems could definitely have existed prior 

to this time. Disability pension at a young age is normally due to severe mental or functional 

disability often present since birth (Brage & Thune, 2008). In this resubmission we have 

excluded those with disability pension from our analysis (n=30).  We have also excluded 

“sickness benefit” from the dependent variable in the resubmission, because having a job is 

generally the prerequisite for being entitled to sickness absence allowance and full-time 

students during the whole or parts of the follow-up period would not be at risk of sickness 

absence benefits during full time study periods (see also response to reviewer 1). There is 

information on employment in the FD trygd, but due to the fact that employment and student 

status may change during the follow up period within persons, we do not think we can handle 

the problem of employment status properly.  

It is possible to obtain the main diagnosis for receipt of benefits. At the moment they are 

unfortunately not available to us, but we hope in the future to study these more in depth. 

However, our aim in this paper is to study associations between health behavior and mental 

health at age 15-16 years and subsequent receipt of medical benefits, and we cannot answer 

questions about when problems started.  

We do have information on educational attainment. In the current paper, we have not 

included this information, because we would not be able to handle this topic properly in 

addition to health behaviors and mental health. We have studied non-completion of upper 

secondary school (Sagatun, Heyerdahl, Wentzel-Larsen, & Lien, 2014) and we plan to study 

mental health, non-completion, and health related welfare benefits more in depth. As pointed 

out, focusing on reasons for receipt of medical benefits, in example concentrating on 

disabilities that have onset during adulthood or those that are potentially preventable may 

give useful knowledge and may be examined in further research. These considerations are 

now included at the end of the manuscript (Conclusions and implications).  

 

I feel that the implications and conclusions are overstated. Although longitudinal, the study is 

observational in nature and describes associations but cannot attribute cause and effect. While 

the authors have avoided causal language through most of the manuscript, the conclusion 
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implies causality in the associations described. It is important to recognise that behaviours 

such as smoking and alcohol consumption and mental health at age 15-16 may have been 

caused by other preexisting risk factors which may also be associated with the medical 

benefits outcome. 

Response: We acknowledge the overstatement of the results in the implication and 

conclusion. We have rewritten the following sections:   

Resubmission abstract: “Conclusion: Health behaviour and mental health problems in 

adolescence are independent risk factors for receipt of medical benefits in young adulthood” 

Resubmission conclusion and implications:”Our study found that smoking, alcohol intake, 

physical activity, and various mental health problems in adolescence were associated with an 

increased hazard of receiving medical benefits upon entering adulthood. More research is 

needed to better understand the underlying mechanisms for the observed associations. 

Specifically, we need more knowledge of potential mediating factors that could be a focus for 

interventions. Additionally, future research may also investigate reasons for receipt of 

medical benefits and focus on disabilities that have onset during adulthood, or those that are 

potentially preventable.” 
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VERSION 2 – REVIEW 

REVIEWER Petter Kristensen 
National Institute of Occupational Health, Norway 

REVIEW RETURNED 18-Mar-2015 

 

GENERAL COMMENTS The Authors have taken both referees' comments into account in 
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the revised manuscript. The decision to exclude sickness absence 
and permanent disability pension from the outcome entity (medical 
benefit) is explained in detail. Sickness absence benefit regulations 
in Norway are very complex. Dealing With this could be a particular 
problem among young people who are often changing between 
status as an student or an employee. The data necessary to 
disentangle this is available in the national event data base FD-
trygd, but is probably complex and out of scope here.  
The authors state in their response to the other referee that they 
had no information on disability at baseline (age 18). They 
therefore excluded disability pensioneers during follow-up from the 
analysis, argueing that disability would "normally (be) due to severe 
mental or functional disability often present since birth". In doing 
so, they also exclude incident disability during follow-up (eg, drug 
problems, road traffic injuries). They could in fact use other FD-
trygd data on medical benefits - basic and attendance benefit - as 
an indicator of baseline health problems. Excluding these baseline 
benefit receivers from the study could therefore have been an 
alternative to excluding all permanent disability receivers. Excluded 
disability pensioneers were few (N=30) and would probably have 
little impact on the results, but I suggest that this could be 
mentioned in the Discussion.   

 

REVIEWER David Lawrence 
Telethon Kids Institute,  
The University of Western Australia,  
Perth, Western Australia 

REVIEW RETURNED 24-Mar-2015 

 

GENERAL COMMENTS The authors have made a number of changes to this manuscript.  
 
I had initially raised a couple of suggestions regarding this 
manuscript:  
 
i) Use of the SDQ  
 
The authors have redone their analysis using the four SDQ 
subscales, which is appreciated. I did suggest the authors consider 
the use of the standard categorisation of SDQ scores into normal, 
borderline and abnormal ranges, rather than considering unit 
change in SDQ, which is more difficult to interpret as there is no 
literature on the clinical meaning of unit changes in SDQ scores.  
 
The authors suggest in their response that "by presenting the 
results as we do, readers may calculate the relevant HRs". 
Unfortunately this is not correct. The difference between normal 
and borderline categories on the SDQ will not be equal to a unit 
unit change, nor will the difference between borderline and 
abnormal be equal to a two unit change. The authors can 
demonstrate this for themselves by running any one of their 
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models with an SDQ scale included as a categorical variable. The 
authors also note that "If we should present the HRs for categories 
for the four SDQ subscales and gender this would give a lot of 
numerical information without adding substantial information." I 
would suggest it would only require the addition of four lines to 
tables 3a and 3b, which seems a modest amount of information in 
comparison to what is already presented.  
 
ii) educational attainment  
 
I also queried if the authors had any information on educational 
attainment as there is a substantial literature supporting the 
hypothesis of participation and engagement in education being 
important factors in determining long-term engagement with 
employment. The authors respond that they do have data on this, 
but are holding it over for a future paper. I am not familiar with the 
space restrictions for the journal and don't know if this would have 
precluded the inclusion of another potentially important predictor 
in the study. In my personal experience, one comprehensive 
analysis is almost always most instructive than a series of discrete 
analyses of the same data, particularly where the factors of interest 
are all potentially related to the same outcome.  
 
iii) minor comments  
 
In re-reading the paper I noticed in the abstract the statements 
"Daily smoking ... significantly increased the hazard ... " and 
"Physical activity decreased the hazards". This should be expressed 
as "Daily smoking was associated with a significant increase in 
hazard" etc. I'm sorry I missed this use of causal language on my 
first review of the paper. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

Reviewer Name Petter Kristensen  

Institution and Country National Institute of Occupational Health, Norway  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below The Authors have taken both referees' 

comments into account in the revised manuscript. The decision to exclude sickness absence and 

permanent disability pension from the outcome entity (medical benefit) is explained in detail. 

Sickness absence benefit regulations in Norway are very complex. Dealing With this could be a 

particular problem among young people who are often changing between status as an student or an 

employee. The data necessary to disentangle this is available in the national event data base FD-

trygd, but is probably complex and out of scope here.  

The authors state in their response to the other referee that they had no information on disability at 

baseline (age 18). They therefore excluded disability pensioneers during follow-up from the analysis, 

argueing that disability would "normally (be) due to severe mental or functional disability often 
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present since birth". In doing so, they also exclude incident disability during follow-up (eg, drug 

problems, road traffic injuries). They could in fact use other FD-trygd data on medical benefits - basic 

and attendance benefit - as an indicator of baseline health problems. Excluding these baseline 

benefit receivers from the study could therefore have been an alternative to excluding all 

permanent disability receivers. Excluded disability pensioneers were few (N=30) and would probably 

have little impact on the results, but I suggest that this could be mentioned in the Discussion.  

 

Response:  

We have now mentioned in the discussion that we excluded participants receiving disability benefits 

independent of granting time; Discussion, second paragraph under the heading “Methodological 

strengths and limitations”, page 12: “In our analysis we excluded all participants receiving disability 

benefits because a majority of young people on disability pension have severe physical or mental 

disability from birth.4 We did this independent of granting time, and may have excluded some with 

incident disability during follow-up (e.g. road traffic injuries, drug problems. However, excluded 

disability pensioners were few (n=30), and have probably little impact on the results”  

 

 

 

Reviewer Name David Lawrence  

Institution and Country Telethon Kids Institute,  

The University of Western Australia,  

Perth, Western Australia  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below Thank you for the opportunity to re-review this 

paper.  

The authors have made a number of changes to this manuscript.  

I had initially raised a couple of suggestions regarding this manuscript:  

 

i) Use of the SDQ  

The authors have redone their analysis using the four SDQ subscales, which is appreciated. I did 

suggest the authors consider the use of the standard categorisation of SDQ scores into normal, 

borderline and abnormal ranges, rather than considering unit change in SDQ, which is more difficult 

to interpret as there is no literature on the clinical meaning of unit changes in SDQ scores.  

 

Response:  

Two points are important to us when choosing to use SDQ as continuous variables or categories:  

1. If categories should be used, these should represent clinical thresholds. In a paper exploring the 

SDQ as a dimensional measure of child mental health, Anna and Robert Goodman (2009; 

http://www.sciencedirect.com/science/article/pii/S0890856709600472 ) report that there was no 

evidence of threshold effects for the SDQ (total) at either high or low scores, but rather the odds of 

disorder increased at a constant rate across the range. Their conclusion was that findings support 

the use of the SDQ as a genuinely dimensional measure of child mental health. (This reference is 

now included in the paper, where we describe the SDQ in Methods, on page 3). This is in agreement 

with our findings. We explicitly tested the linearity assumption, and did not find any indication of 
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deviations from a linear relationship.  

Another matter of importance for a decision to use SDQ as a continuous variable, is the fact that 

there are no validated cutoffs in Norwegian national data 

(http://www.psyktestbarn.no/CMS/ptb.nsf/pages/sdq-s ).  

2. By transforming the SDQ variables into categories, much information is lost. The question of using 

continuous or categorical coding of an originally continuous independent variable in Cox and other 

types of regression is debated. We tend to agree with, among others, the authors cited in our first 

reply (Harrell and Lydersen). See also Altman’s note on “The cost of dichotomizing continuous 

variables” available at 

http://www.bmj.com/content/332/7549/1080.1.full?ijkey=d85a9a4843c5580e780dd611077cda05f2

d1fab0&keytype2=tf_ipsecsha . Lydersen’s article 

http://ard.bmj.com/content/early/2014/09/26/annrheumdis-2014-206186.full includes a warning 

against dichotomising continuous variables (point 6); and the same arguments apply for 

categorization into more than two categories. For a brief summary of Harrell’s views, see 

http://biostat.mc.vanderbilt.edu/wiki/Main/CatContinuous , including a thorough discussion on 

interpretation. Harrell’s point 6 is intended for all types of regression although stated in terms of 

odds ratios.  

Our conclusion based on these considerations, is that we want to keep the SDQ variables as 

continuous variables.  

 

The authors suggest in their response that "by presenting the results as we do, readers may 

calculate the relevant HRs". Unfortunately this is not correct. The difference between normal and 

borderline categories on the SDQ will not be equal to a unit unit change, nor will the difference 

between borderline and abnormal be equal to a two unit change. The authors can demonstrate this 

for themselves by running any one of their models with an SDQ scale included as a categorical 

variable. The authors also note that "If we should present the HRs for categories for the four SDQ 

subscales and gender this would give a lot of numerical information without adding substantial 

information." I would suggest it would only require the addition of four lines to tables 3a and 3b, 

which seems a modest amount of information in comparison to what is already presented.  

 

Response:  

We acknowledge that we in our first reply gave an imprecise response to the suggestion to use a 

categorical analysis. We did not intend to assert that models with continuous and categorical coding 

are equivalent; they are definitively not. The last part of our previous reply was only intended to 

show that, within a model with a continuous SDQ scale, a hazard ratio for comparing any two 

specific values on this scale may be readily computed and interpreted (cf Harrell, cited above, point 

6). We acknowledge that the clinical meaning of HRs for a one-point increase may be difficult to 

interpret. However, it is possible to calculate HR between scores within the normal, borderline and 

abnormal range. Using model 2 and conduct problems as an example, and considering scores of 2, 4 

and 7 as middle range normal, borderline and abnormal values respectively (according to UK norms; 

SDQinfo.com), the following HRs for boys were: 1.41(1.3-1.55) for a change from 2 to 4 and 

1.68(1.46-1.93) for a change from 4 to 7. The corresponding figures for girls were 1.47(1.46-1.93) 

and 1.77(1.50-2.14) respectively.  

 

ii) educational attainment  
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I also queried if the authors had any information on educational attainment as there is a substantial 

literature supporting the hypothesis of participation and engagement in education being important 

factors in determining long-term engagement with employment. The authors respond that they do 

have data on this, but are holding it over for a future paper. I am not familiar with the space 

restrictions for the journal and don't know if this would have precluded the inclusion of another 

potentially important predictor in the study. In my personal experience, one comprehensive analysis 

is almost always most instructive than a series of discrete analyses of the same data, particularly 

where the factors of interest are all potentially related to the same outcome.  

 

Response:  

In the current paper, our aim is to examine the extent to which smoking, alcohol, physical activity 

and mental health problems in 15–16-year-olds are associated with receipt of medical benefits in 

young adulthood, after adjustment for confounders. We agree with the reviewer that school 

engagement/attendance is important for long-term engagement with employment, and absolutely 

also worth studying. However, including such factors in the paper would change the focus and 

analytic approach of the paper. School attainment/engagement/completion may be a mediating 

mechanism between factors studied in the current paper and medical benefits, which requires 

another analytic approach. We will not be able to handle mediation properly for both health 

behaviors and mental health in one paper. Concerning space restrictions, the instruction for authors 

state "We recommend your article does not exceed 4000 words, with up to five figures and tables. 

This is flexible, but exceeding this will impact upon the paper's 'readability'.”  

The paper adds new knowledge on the independent associations of health behaviors and mental 

health problems in adolescents and medical benefits in young adulthood, controlled for socio-

demographic and family factors. We have in “Conclusion and implications” (page 14) stated:  

“More research is needed to better understand the underlying mechanisms for the observed 

associations. Specifically, we need more knowledge of potential mediating factors that could be a 

focus for interventions. School engagement/attendance may be such mechanisms which require 

further research”  

 

iii) minor comments  

In re-reading the paper I noticed in the abstract the statements "Daily smoking ... significantly 

increased the hazard ... " and "Physical activity decreased the hazards". This should be expressed as 

"Daily smoking was associated with a significant increase in hazard" etc. I'm sorry I missed this use of 

causal language on my first review of the paper.  

 

Response:  

We have changed the abstract. 
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