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41 - 48 hours 1.80 0.18 0.77 4.25 0.59 0.44 1.82 1
49 — 54 hours 1.65 0.37 0.55 4.95 0.50 0.56 0.80 1
> 55 hours 2.37 0.07 0.94 6.02 0.86 0.47 3.31 1
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Note. 95% confidence intervals; LB, Lower bound; UB, Upper bound, B, Beta Coefficient.

H3 proposed that PSC is inversely related to long working hours. We ran a logistic regression
model (Table 5), regressing long working hours on PSC accounting for age, gender and income
for three separate categories of long working hours including 41 — 48 hours (Table 5, Model 1),
49 — 54 hours (Table 5, Model 2) and > 55 hours (Table 5, Model 3). The effects were not
significant for each of these categories. H3 was not supported. Notably higher age increased the
odds of being in the 41-48 hours (Table 5, Model 1) and > 55 categories (Table 5, Model 3),
larger income increased the odds of working in all of the long working hours categories (Table 5,
Models 1-3), and being male increased the odds of working in the 49-54 (Table 5, Model 2) and
> 55 (Table 5, Model 3) categories. We also tested H3 using multinominal regression, to
estimate the odds of working in the long hour categories due to PSC (also measured as a
continuous variable). After controlling for age, gender, and income there were no significant
associations with PSC, indicating that low PSC did not increase the chances of being in the long
work hours categories (see Supplementary Material, Table 1a, Model 1). H3 was again not
supported.

H4 proposed the relationship between PSC and depression would be mediated by long working
hours; since H1 and H3 were not supported, this hypothesis was not supported.

Table 5

Predicting Long Working Hours; Multiple Logistic Regression Analysis

Time 1 OR p LB UB B SE Wald df
41 - 48 hours

Model 1

Intercept 0.00 -2.95 0.56 27.94 1

Age 1.02 0.01 1.00 1.04 0.02 0.01 6.45 1

Female gender 0.96 0.78 0.69 1.32 -0.05 0.17 0.08 1

Income 1.20 0.00 1.10 1.32 0.19 0.05 15.33 1

PSC 1.21 0.26 0.87 1.69 0.19 0.17 1.30 1
49 - 54 hours

Model 2

Intercept 0.00 -3.60 0.74 23.76 1

Age 1.02 0.09 1.00 1.04 0.02 0.01 2.89 1

Female gender 0.40 0.00 0.26 0.63 -0.92 0.23 15.81 1

Income 1.51 0.00 1.34 1.72 0.41 0.06 42.04 1

PSC 0.93 0.70 0.62 1.37 -0.08 0.20 0.15 1
255 hours

Model 3

Intercept 0.00 -4.00 0.69 33.64 1
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Age 1.02 0.04 1.00 1.04 0.02 0.01 4.14 1
Female gender 0.54 0.00 0.36 0.80 -0.62 0.20 9.41 1
Income 1.53 0.00 1.36 1.72 0.42 0.06 51.04 1
PSC 1.04 0.85 0.72 1.50 0.04 0.19 0.03 1

Note. Reference category for hours is 35 — 40 hours (ref.).

Hypothesis 5 proposed that work engagement is negatively associated with depressive
symptoms and was not supported (Table 4, Model 5). As shown work engagement is not
significantly related to major depression symptoms. Hypothesis 6, that engagement is related to
long working hours, was supported. Engagement (dichotomous) was significantly positively
related to working 49 — 54 hours (Table 6, Model 2) and > 55 hours (Table 6, Model 3) compared
to the reference group (35 — 40 hours). Since long working hours were not related to depression
with engagement in the model (Table 4, Model 6) this implied that engagement was not related
to depression via long working hours.

Table 6

Predicting Long Working Hours; Multiple Logistic Regression Analysis

Time 1 OR p LB UB B SE Wald  df
41 - 48 hours

Model 1

Intercept 0.00 -2.88 0.55 27.91 1

Age 1.02 0.01 1.00 1.04 0.02 0.01 6.34 1

Female gender 0.92 0.60 0.66 1.27 -0.09 0.17 0.27 1

Income 1.20 0.00 1.09 1.32 0.18 0.05 14.95 1

Engagement 1.27 0.15 0.92 1.74 0.24 0.16 2.11 1
49 - 54 hours

Model 2

Intercept 0.00 -3.97 0.73 29.26 1

Age 1.02 0.12 1.00 1.04 0.02 0.01 2.41 1

Female gender 0.37 0.00 0.23 0.58 -1.01 0.23 18.69 1

Income 1.50 0.00 1.33 1.70 0.41 0.06 40.34 1

Engagement 2.45 0.00 1.61 3.72 0.89 0.21 17.43 1
255 hours

Model 3

Intercept 0.00 -4.17 0.68 37.66 1

Age 1.02 0.05 1.00 1.04 0.02 0.01 3.71 1

Female gender 0.50 0.00 0.34 0.75 -0.69 0.20 11.50 1

Income 1.52 0.00 1.35 1.71 0.42 0.06 49.83 1

Engagement 1.86 0.00 1.28 2.70 0.62 0.19 10.47 1

Note. Reference category for hours is 35 — 40 hours (ref.).

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"1yBuAdoo Ag peroalold 1sanb Aq TZ0z ‘2T 1890100 U0 /w02 fwg-uadolwg//:dny wolj papeojumoq "TZ0Z duNnf £2 U0 £€THY0-020z-uadolwag/9eTT 0T se paysiignd 1siy :uado CINY


http://bmjopen.bmj.com/

oNOYTULT D WN =

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

464
465
466
467

BMJ Open

17

<Insert Figure 4>

We conducted sensitivity analysis excluding those with mild symptoms of depression (PHQ-9
scores between 7-9) controlling for age, gender, income, and with PSC and engagement as
continuous measures (see Supplementary Material, Table 2a, Model 1). Being in the 41-48 long
working hours category (B = .96, SE = .46, p=.04, LB = .16, UB = .96) and in the category = 55
hours (B = 1.06, SE = .50, p=.03, LB = .13, UB = .92) increased the odds of developing major
depression symptoms. Hypothesis 1 was partly supported for the first time. There were still
significant effects for PSC, indicating that low PSC increased the chance of developing major
depression symptoms (B = -.05, SE = .02, p=.04, LB = .92, UB = .99). Hypothesis 2 was supported
(again). Engagement was not related to major depression (Hypothesis 5 was not supported
again) indicating that work engagement does not mediate the relationship between PSC and
major depression symptoms.

With long working hours as outcomes (see Supplementary Material, Table 3a, Models 1-3) PSC
was not related to long hours (Hypothesis 3 not supported again). Engagement was significantly
associated with all long working hour categories. The odds of being in all three categories of
long working hours was increased with higher levels of engagement including 41-48 hours
(B=.03, SE = .01, p=.01, LB=1.01, UB=1.05) (Table 3a, Model 1), 49-54 hours (B = .07, SE=.02,
p=.0001, LB=1.07, UB=1.11)(Table 3a, Model 2) and > 55 hours (B =.06, SE=.01, P=.0001,
LB=1.04, UB=1.10)(Table 3a, Model 3). Hypothesis 6 was supported again.

The findings for Hypotheses 1, 2 and 3 are depicted in Figure 3 while the findings for Hypotheses
5 and 6 are shown in Figure 4 .
<Insert Figure 3 and 4>

On an exploratory basis we found support for the first time of a significant mediation effect,
engagement linked to depression via 41-48 long working hours and the > 55 hours categories,
using a Monte Carlo bootstrapping procedure [52] (see Table 7).

Table 7
Relationship Between Work Engagement (WE) and Major Depression Symptoms Mediated by
Long Working Hours (LWH) (sensitivity analysis)

Hours WE to LWH LWH to Major depression Mediation, LB, UB
symptoms (with WE in the
model)

41-48 vs 35-40 hours .03 (SE =.01) .96 (SE = .46) .001, .07 (sig)

> 55 vs 35-40 hours .06 (SE =.01) 1.06 (SE =.50) .004, .13 (sig)

Note. N =997. 95% confidence intervals; LB, Lower bound; UB, Upper bound.

We explored further sex effects. There was no interaction between PSC and sex on working
hours; nor between engagement and sex on working hours. There were no significant long
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working hours X sex interaction on depressive symptoms (not tabled). The interaction PSC X sex
on depressive symptoms and the effect was significant (see Table 4, Model 7). As shown in
Figure 5 the negative relationship between PSC and depression was stronger for males, (B = -
1.77, SE = .48, p < .001), than females, (B = -.23, SE = .55, p = .68) (see Figure 5). We also
investigated an engagement X sex effect which was also significant (see Table 4, Model 8). For
males engagement was associated with reduced depression, B = -1.14, SE = .46, p = .01. For
females the relationship was not significant, B = 1.15, SE =.77, p = .14 (see Figure 6).

<Insert Figures 5 and 6>
Discussion

We set out to assess the effect of PSC and long working hours on major depression symptoms.
We proposed that long working hours could result from having a poor organisational PSC, and
that long working hours would lead to major depression symptoms. Notably low PSC was
associated with a 3 fold increase in risk for new major depression symptoms. Although long
working hours were correlated with major depression symptoms, our results showed that after
accounting for confounds that long working hours were not related to new cases of major
depression symptoms. However, when further sensitivity analyses were conducted, removing
mild cases of depression, long working hours (41-48 and 2 55 hours per week) were related to
future major depression symptoms. Although we hypothesized a mediated process, PSC
negatively predicting long work hours which in turn relates to new major depression symptoms,
this was not the case; PSC was not significantly inversely related to excessive work hours.

Additional analyses showed that the odds of being in all three categories of long working hours
was increased with higher levels of work engagement. When mild cases of depression were
removed long working hours mediated the relationship between work engagement and major
depression symptoms for the 41-48 long working hours group and the > 55 hours category.
Ultimately the findings suggest that employees working in high engagement environments are
more likely to develop major depression symptoms through long working hours. As such work
engagement, despite being promoted in organizations, may be a risk factor for higher work
hours and major depression symptoms. Overly engaged workers might tend to become
workaholics ignoring early signals of depressed mood, continue working and develop major
depressive disorders. These findings are important because they suggest that policymakers and
clinicians should focus efforts on improving the climate for psychological health, PSC, and
consider the potential implications of prioritising and rewarding work engagement, to prevent
new cases of major depression.

Differences between males and females were evident. The negative relationship between PSC
and major depression symptoms was stronger for males than females. Work engagement was
also negatively related to major depression symptoms for males but not for females. There was
no interaction between PSC and sex on working hours; nor between engagement and sex on
working hours.
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Limitations

The use of a standardized self-rating scale (PHQ-9) with different cut-offs to measure degrees
of major depression is a potential limitation however analysis of the tool across 6,000 patients
provides strong evidence for sensitivity and specificity of this approach with the proportion of
participants (PHQ9 > 10) correctly classified with major depression symptoms being 88% and
the proportion of participants without major depressions symptoms (PHQ-9 < 10) also
accurately classified as 88% when compared to structured psychiatric interviews completed by a
mental health professionals [51].

Another criticism is that the cut off of 37 for PSC may have been optimized leading to an
overestimation of the true association as some of the sample (WA, NSW, and T1 SA) was used
for the previous PSC benchmark analysis [28]. However the PSC construct has been used widely
across a range of different samples demonstrating similar relationships [55-58]. In this study PSC
was also used as a continuous measure and showed similar results.

The participation rate was low (although similar in other countries) and high PSC workplaces
had greater attrition (see Table 1) which could be problematic if participants with major
depression symptoms in high PSC workplaces had lower representation. Despite Table 2
demonstrating a much higher sample representation of participants in the high PSC group
(n=701) compared to the low PSC group (n=383), attrition of participants in the high PSC group,
may influence the results.

Our study may have underestimated the relationship between working hours and depression
for several reasons. Although people with major depression symptoms at Time 1 were excluded
from the logistic regression analyses, people at Time 1 with major depression symptoms close
to the level of major depression symptoms were included in the analyses. They may cross the
critical depression level (PHQ-9 > 10) in the subsequent time period and be classified as a case,
yet they are also those who are probably least able to work long hours because of their
symptoms [59]. Thus, there is likely to be a ‘healthy worker effect’ [60], where healthy workers
are more likely to have worked long hours. Such a healthy worker effect is confirmed by Evans-
Lacko and Knapp[61], who reported people with previously experienced depression to work
71% full time and 23.4% part time, compared to 77.2% and 17.6% of people with no depression,
respectively.

A second reason for a possible underestimation of the effect of long working hours on
depression is that people were only asked to report the number of hours worked during the
recent week. The number of working hours in the previous week is unlikely to be a highly valid
proxy for the average workload across the entire period. However, longitudinal studies are
lacking that assess the consistency of working long hours over an extended period of time and
how this impacts major depression symptoms [62].
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A third reason that our study may have underestimated the relationship between working hours
and depression is a possible (negative) confounding effect of PSC. Low PSC may reduce working
hours and also may increase reports of depression. Individuals in low PSC environments may be
reluctant to report depressive symptoms leading to an underestimation of the relationship
between long working hours and depression. This possibility is supported by Evans-Lacko, and
Knapp [61], who analysed the IDEA (Impact of Depression in the Workplace in Europe Audit)
survey data, which comprises approximately 7,000 people from seven European countries. They
found that “living in a country with a greater prevalence of managers saying that they offered
help to an employee [i.e., high PSC] was associated with a greater likelihood of disclosing
depression to an employer”. Whether this argument applies to the Australian population, the
population aggregate PSC giving rise to better identification of symptoms is not known.

Several large-scale prospective epidemiological studies reported statistically significant
associations between long work hours and depression, but the effect sizes were generally very
small [62]. For example, one study [63] showed that the odds ratios (ORs) of working hours as a
predictor of depressive symptomatology were not very large (OR = 1.19) for those working 52—
59 hours per week and OR = 1.62 for those working = 60 hours per week. Similarly, the analysis
of data from the Swedish Longitudinal Occupational Survey of Health (N = 2791) revealed that
cross-lagged effects of workers' control over working hours had small standardised coefficients
between -0.023 and -0.048 only [64]. Moreover, their study revealed that workers’ control over
time off predicted depression better than control over working hours, suggesting that being
able to stop working, for example, when feeling exhausted, is more important than just working
less. Australian data reported by Virtanen and colleagues [3] based on the Household, Income
and Labour Dynamics in Australia (HILDA) [65] also did not identify a relationship between long
working hours and depressive symptoms. The advantage of the current prospective study is that
long working hours were measured first, with major depression symptoms measured in the
following 12 months. This removes the potential for existing major depression symptoms to
lead to higher (perceived) workload or influence people to work longer hours because their
work strategies become less efficacious [66,67].

Implications for Future Research

Evidence suggests that high workplace PSC may prevent future cases of major depression
symptoms. The likely reason that PSC showed stronger effects than working hours is that it is
mediated by a range of stressful aspects of work. Previous research indicates that low PSC
predicts stressful workplace psychosocial factors, such as work pressure [29, 32], workload [30],
emotional demands [29,30], workplace bullying and harassment [27,28], and job strain (in the
form of high demands and low control)[28]. Future research should investigate the possible
moderating effect of PSC and long working hours on the relationship between poor working
conditions and depression; particularly within different occupational groupings (e.g. white collar
compared to blue collar) as high PSC may weaken the relationship while long working hours may
strengthen it[62,66].
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We examined the influence of work engagement to identify whether people who thrive at work
and choose to spend long hours there are less likely to develop major depression symptoms.
Our additional analyses, removing mild cases of depression and controlling for age, gender,
income and PSC, indicate that people who have high levels of work engagement are more likely
to work longer hours leading to major depression symptoms. These findings present important
implications for organisations seeking to improve work engagement. It may be more effective to
develop organisational systems and climate to protect psychological health (PSC). Further
research examining the role of work engagement and long working hours is recommended.

Change in working life with increasing levels of work from home for some groups may make it
difficult to clearly define hours of work. For example, employees answering emails from home in
the evenings or weekends may not count these hours as part of their number of hours worked.
Disentangling these relationships and the boundaries between work and home life, and the role
of unpaid work [68] would elucidate these complex relationships and impact on major
depression. The burden of long working hours for women may interact with or add to the
demands they face at home [25, 68]. In this regard, gender would be a proxy for additional
demands people face outside their work context. Thus, conceptually, home-work interference
and work-home interference might be good candidates for possible moderating effects that
should be investigated in future research. Also different time lags could be used; 12 months may
be a too short a time frame within which to expect long work hours to lead to major depression
symptoms.

Figure Legends

Figure 1. Proposed Mediated Model

Figure 2. Selection Criteria for Logistic Regression

Figure 3. Psychosocial Safety Climate, Long Working Hours and Major Depression Symptoms
Figure 4. Work Engagement, Long Working Hours and Major Depression Symptoms

Figure 5. Interaction between PSC and Sex Predicting Major Depression Symptoms

Figure 6. Interaction between Engagement and Sex Predicting Major Depression Symptoms
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Figure 2. Selection Criteria for Logistic Regression.

Note. RR, response rate. * RR at Time 2 are prior to matching to Time 1 data.
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1, PSCcontinuous. ¢ = excluded mild symptoms of major depression (PHQ-9 scores 7-9), controls for engagement. The
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Table 1a
Predicting Long Working Hours 12 Months After Baseline; Hours Worked Continuous
B Un(B) SE t p

Model 1

Constant 37.53 19.66 .01
Age .05 0.05 1.91 1.76 .08
Female gender -11 -2.12 0.03 -3.53 .01
Income .25 1.38 .60 8.40 .01
PSC -.04 -.83 .16 -1.41 .16
Model 2

Constant 36.40 1.86 19.63 .01
Age .05 .04 .03 1.63 .10
Female gender -11 -2.25 .60 -3.75 .01
Income .25 1.37 .16 8.37 .01
Engagement .09 1.70 .58 2.95 .01

Note. B, Beta Coefficient. Un(B), Unstandardised Beta Coefficient.

Table 2a
Predicting New Major Depression Symptoms 12 Months After Baseline; Multiple Logistic Regression Analysi
OR p LB UB B SE Wald df
Model 1
Intercept 0.21 2.52 1.99 1.60 1
Age 1.00 0.96 0.97 1.03 0.00 0.02 0.00 1
Female gender 0.84 0.66 0.39 1.81 -0.17 0.39 0.19 1
Income 0.94 0.57 0.76 1.16 -0.06 0.12 0.32 1
PSC Continuous 0.95 0.04 0.92 0.99 -0.05 0.02 11.31 1
Engagement Continuous 0.98 0.27 0.94 1.02 -0.02 0.02 1.22 1
35 —40 hours (ref.) 1
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41 —-48 hours 0.38 0.04 0.16 0.96 0.96 0.46 4.24 1
49 — 54 hours 0.55 0.31 0.17 1.73 0.60 0.58 1.05 1
> 55 hours 0.35 0.03 0.13 .92 1.06 0.50 4.49 1
Note. 95% confidence intervals; LB, Lower bound; UB, Upper bound, B, Beta Coefficient.
Removes mild depressive symptoms (7, 8, 9). Controls for those who enjoy working long hours.
Table 3a
Predicting Long Working Hours 12 Months After Baseline; Multinomial Regression Analysis
Time 1 OR p LB UB B SE Wald df
41 - 48 hours
Model 1
Intercept 0.00 -4.44 0.83 28.38 1
Age 1.02 0.06 1.00 1.03 0.02 0.01 3.56 1
Female gender 0.91 0.59 0.63 1.30 -0.10 0.19 0.29 1
Income 1.21 0.00 1.09 1.34 0.19 0.05 12.47 1
Engagement Continuous 1.03 0.01 1.01 1.06 0.03 0.01 7.92 1
PSC Continuous 1.00 0.91 0.98 1.02 0.00 0.01 0.01 1
49 - 54 hours
Model 2
Intercept 0.00 -6.21 1.09 32.70 1
Age 1.01 0.25 0.99 1.03 0.01 0.01 1.31 1
Female gender 0.37 0.00 0.23 0.60 -0.99 0.25 16.06 1
Income 1.49 0.00 1.30 1.71 0.40 0.07 32.66 1
Engagement Continuous 1.07 0.00 1.04 1.11 0.07 0.02 19.74 1
PSC Continuous 0.98 0.15 0.96 1.01 -0.02 0.01 2.10 1
2 55 hours
Model 3
Intercept 0.00 -6.31 1.02 38.05 1
Age 1.01 0.17 0.99 1.03 0.01 0.01 1.89 1
Female gender 0.50 0.00 0.32 0.77 -0.70 0.22 9.73 1
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Income 1.52 0.00 1.34 1.74 0.42 0.07 40.14 1
Engagement Continuous 1.06 0.00 1.04 1.10 0.06 0.01 18.68 1
PSC Continuous 0.99 0.13 0.97 1.01 -0.02 0.01 2.30 1
16  Note. Reference category for hours is 35 — 40 hours (ref.). Removes mild depressive symptoms (7, 8, 9).
17
9 18

oNOYTULT D WN =

45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

1ybuAdoo Aq paroalold 1sanb Aq TZ0ozZ ‘LT 1290190 uo /wod fwg uadolwg//:dny woll papeojumoq "TZ0Z dunr £ Uo ££T0-020Z-uadolwg/osT


http://bmjopen.bmj.com/

oNOYTULT D WN =

Predicting new clinical depression from long working hours and psychosocial safety climate: a
population based cohort study

BMJ Open
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Item Page
No Recommendation No
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or 1,2
the abstract
(b) Provide in the abstract an informative and balanced summary of what | 2
was done and what was found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being | 3-4
reported
Objectives 3 State specific objectives, including any prespecified hypotheses 4
Methods
Study design 4 Present key elements of study design early in the paper 5
Setting 5 Describe the setting, locations, and relevant dates, including periods of 5
recruitment, exposure, follow-up, and data collection
Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and 5
methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and
methods of case ascertainment and control selection. Give the rationale
for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and
methods of selection of participants
(b) Cohort study—For matched studies, give matching criteria and 5
number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the
number of controls per case
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, | 6
and effect modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods | 6
measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 5
Study size 10 Explain how the study size was arrived at
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If 6-7
applicable, describe which groupings were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those used to control for 7-9
confounding
(b) Describe any methods used to examine subgroups and interactions 7-9
(c) Explain how missing data were addressed
(d) Cohort study—If applicable, explain how loss to follow-up was 5

addressed

Case-control study—If applicable, explain how matching of cases and
controls was addressed

Cross-sectional study—If applicable, describe analytical methods taking

account of sampling strategy
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(e) Describe any sensitivity analyses
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Results

Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially 5
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 5
(c) Consider use of a flow diagram

Descriptive 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and

data information on exposures and potential confounders
(b) Indicate number of participants with missing data for each variable of interest
(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data 15*%  Cohort study—Report numbers of outcome events or summary measures over time | 7-9
Case-control study—Report numbers in each exposure category, or summary
measures of exposure
Cross-sectional study—Report numbers of outcome events or summary measures

Main results 16  (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and | 9
their precision (eg, 95% confidence interval). Make clear which confounders were
adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized 9
(c) If relevant, consider translating estimates of relative risk into absolute risk for a
meaningful time period

Other analyses 17  Report other analyses done—eg analyses of subgroups and interactions, and 7-9
sensitivity analyses

Discussion

Key results 18  Summarise key results with reference to study objectives 10

Limitations 19  Discuss limitations of the study, taking into account sources of potential bias or 9-10
imprecision. Discuss both direction and magnitude of any potential bias

Interpretation 20  Give a cautious overall interpretation of results considering objectives, limitations, | 9-11
multiplicity of analyses, results from similar studies, and other relevant evidence

Generalisability 21  Discuss the generalisability (external validity) of the study results 11

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if 11

applicable, for the original study on which the present article is based

*@Give information separately for cases and controls in case-control studies and, if applicable, for exposed and

unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and

published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at www.strobe-statement.org.
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