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Abstract
Background: The role of social and family environments in the development of mental health
problems among children and youth has been widely investigated. However, the degree to which
parental working conditions may impact on developmental psychopathology has not been
thoroughly studied.

Methods: We conducted a case-control study of several mental health outcomes of 19,833
children of sawmill workers and their association with parental work stress, parental socio-
demographic characteristics, and paternal mental health.

Results: Multivariate analysis conducted with four distinct age groups (children, adolescents, young
adults, and adults) revealed that anxiety based and depressive disorders were associated with
paternal work stress in all age groups and that work stress was more strongly associated with
alcohol and drug related disorders in adulthood than it was in adolescence and young adulthood.

Conclusion: This study provides support to the tenet that being exposed to paternal work stress
during childhood can have long lasting effects on the mental health of individuals.

Background
The etiology and contributing factors of mental health
problems are complex and multifaceted. Researchers have
investigated a broad range of factors that may contribute
to the development of mental health problems such as a
family history of mental health problems and socio-
demographic factors (e.g., ethnicity and marital status).

There is growing evidence that ethnicity and other paren-
tal characteristics may impact on child mental health out-
comes through socialization practices (for a review see
Hughes et al. [1]). For example, increasingly research is
documenting that positive ethnic identity among minor-
ity children and adolescents functions as a protective fac-
tor for mental health and school outcomes, and it has
been hypothesized that such protective effect is a function
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of socialization processes occurring between parents and
children [2-4].

While research on how specific ethnic socialization proc-
esses impact on child and adolescent outcomes is still
needed, the role of the social and family environments in
the development of mental health problems among the
non-minority children and youth has been widely investi-
gated. Theoretical models of developmental psychopa-
thology have highlighted the importance of
environmental stressors in the etiology of different mental
health outcomes [5-8]. Some of these stressors include
acute traumatic events, chronic strain and adversity, and
accumulation of stressful life events and daily challenges
[7]. Some of the most notable environmental stressors
that have been found to profoundly impact children and
youth mental health are exposure to neighbourhood vio-
lence [9]; parental chronic illness [10-13]; and poverty
and economic hardship [12]. In addition, temporary or
prolonged parental unemployment may add further stress
in the form of increased parental alcohol intake, home
violence and child abuse [13].

Research on the impact of unemployment on children's
development has identified changes in parenting and
marital relationships as the primary factors linked to chil-
dren's socio-emotional functioning [14-16]. Several stud-
ies originating in the Great Depression of the 1930s
indicated that fathers were more susceptible than mothers
of emotional instability as a consequence to major
income family losses [17,18]. Specifically, fathers tended
to have increased anger and be more punitive in disciplin-
ing their children [15,19,20].

Parental socioeconomic difficulties due to prolonged
unemployment or loss of income are also associated with
increased addictive behaviours such as alcohol depend-
ence and alcoholism, and family violence [13] which in
turn increase the risk of children living in such family
environments to develop poor mental and physical health
in adulthood [21-23]. Several studies postulated that the
way in which socioeconomic hardship affects parenting
styles, especially in fathers, functions as an important
determinant of children's mental health outcomes and
school related problems [24-28].

As the effect of socioeconomic hardship and unemploy-
ment can be mediated through changes in parenting
styles, adverse psychosocial work conditions experienced
by employed fathers can also play a critical role in chil-
dren's outcomes.

In addition to the specific type of employment, the degree
to which fathers experience stress at the workplace can
also contribute significantly to the quality of the family

environment which is acknowledged as a critical determi-
nant of children's outcomes.

Two studies have been conducted to date on the impact of
psychosocial work conditions of employed fathers on
children's outcomes. Steward and Barling [25] conducted
a study with 189 grade 4 and 5 Canadian students and
found that paternal psychosocial work conditions were
associated with parenting behaviours and children's
behaviour. Ostry and colleagues [29] conducted a study
with 19,833 Canadian children of sawmill workers and
found significant associations between suicidal behav-
iours and several psychosocial work conditions of fathers
when their children were young or in their early adoles-
cence.

These findings, in conjunction with epidemiological
trends indicating that the onset of many mental health
disorders occurs in childhood and adolescence [30-35],
emphasize the importance of understanding how expo-
sure to paternal psychosocial work conditions in child-
hood influence mental health outcomes throughout the
lifespan.

This study focuses on the investigation of the components
of the job strain model [36], also known as the demand/
control model, as determinants of mental health out-
comes across four broad age groups spanning from child-
hood to adulthood. The demand/control model
postulates that job strain occurs when workers are over-
loaded psychologically and at the same time they have no
control over their work environment. This combination
of high psychological demand and low control is hypoth-
esized to increase the risk of stress related illnesses
amongst the workers [37].

Here we hypothesize that paternal psychosocial work con-
ditions play an important role in the onset of mental
health problems and that, consistent with the literature
on developmental psychopathology, paternal mental
health and socio-demographic characteristics can be sig-
nificant determinants of mental health condition from
childhood to adulthood.

Therefore, the present study investigates the impact of
paternal psychosocial work conditions on a broad range
of mental health conditions in a cohort of children whose
fathers were employed in a selected group of sawmills in
British Columbia, Canada. In recognition of the impor-
tance of addressing mental health outcomes from a devel-
opmental perspective, we investigate the onset of mental
health conditions in four different age groups: childhood
and early adolescence, adolescence, young adulthood,
and adulthood. Because the influence of stressors on men-
tal health can change considerably from childhood to
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adolescence and throughout adulthood [38-40] conduct-
ing separate analysis for these four groups has allowed us
to investigate the specific effects of paternal psychosocial
work conditions on mental health outcomes from a life-
course perspective.

Methods
This study is based on a cohort of male sawmill workers
(N = 28,794) for whom data on employment history, job
mobility, and physical and psychosocial work conditions
were obtained. The original cohort of sawmill workers
was gathered in the mid 1990s in order to conduct an
occupational study on the effects of chlorophenol anti-
sapstain exposure among British Columbian sawmill
workers. Fourteen sawmills located in British Columbia
were identified and personnel records for workers who
had worked in one of these mills for at least one year in
the period between1950 and 1998 were accessed and
reviewed. Personal identifying information for eligible
workers and complete job history records were abstracted
from personnel records (see Hertzman et al. [41] for a
complete description of methods used to assemble the
sawmill workers' cohort).

Using birth files from the British Columbia provincial
vital statistics registry and BC Linked Health Data Base we
identified the children born between 1952 and 2000 to
the cohort of sawmill workers. Through these two link-
ages 37,827 children of sawmill workers were identified,
forming an offspring cohort. This study focuses on the
developmental psychopathology among the offspring
cohort and its association with paternal psychosocial
work conditions.

Study participants
The cohort of adult sawmill workers (i.e., fathers) was
linked to the British Columbia birth file in order to iden-
tify all of the children of these workers born in British
Columbia between 1952 and 2000. There were 37, 827
children in the cohort. Ages of the children in the cohort
ranged from less than one year old to 49 years old in
2000. In order to meet the eligibility criteria for this study,
the fathers must have worked at least one year in one of
the study sawmills while their children were between the
age of 0 and 16 years. This criterion was set to ensure that
the psychosocial work conditions had been measured for
the period during childhood and early adolescence. A
total of 19,833 children of sawmill workers satisfied the
eligibility criterion for inclusion.

In the International Classification of Diseases, 9th Revi-
sion (ICD9), children and adults are defined based on the
age cut-off of 14. There are different diagnostic codes for
the paediatric (14 years and younger) and adult (15 and
older) populations. However, it is arguably reductionist,

and some may say erroneous, to consider all individuals
15 years and older as adults, given the well documented
developmental differences between adolescence and
adulthood. Therefore, we used general knowledge of
broad differentiations between developmental stages to
classify 15 years old and older individuals in three age
groups: adolescents, young adults and adults. Thus, the
four groups identified were: children who had been diag-
nosed with mental health problems for the first time (i.e.,
onset) by a health professional at 14 years of age or
younger (children and early adolescent group); adoles-
cents whose onset of a mental health problem had been
diagnosed between 15 and 19 years of age (adolescent
group); young adults whose onset of a mental health
problem had been diagnosed between 20 and 30 years of
age (young adult group); and adults whose onset of a
mental health problem had been diagnosed between 31
and 49 years of age (adult group). Table 1 indicates the
number of cases identified for each of the mental health
conditions analyzed in the present study among the four
age groups.

Paternal psychosocial work conditions
Exposure to job strain (i.e., work stress) can be measured
in different ways. Typically work stress is assessed from
self-reports via a questionnaire, inferred from occupa-
tional titles, or 'externally' assessed by expert job evalua-
tors that evaluate the degree to which certain jobs are
stressful on the basis of the job characteristics [42].

This study used both occupational titles and job evalua-
tors to assess work stress. Specifically we obtained histori-
cal estimates of job control, psychological demand,
physical demand, social support, and noise among the
sawmill workers (i.e., the fathers) in the following way: 4
experienced job evaluators (two union and two manage-
ment) in the British Columbia sawmill industry filled out
the demand/control questionnaire to obtain a retrospec-
tive estimation for all basic job titles prior to 1975 (see
Ostry, Marion, Green et al. [43], for these methods); 2) a
panel of senior workers was selected in each participating
mill and completed the demand/control questionnaire
for basic job titles in their mill for two time periods (1975
to 1985), (1985 to 1998) (see Ostry, Marion, Demers et
al. [44] for these methods). In the present study these
expert estimates of fathers' psychosocial work conditions
are treated as exposures to their offspring. Because esti-
mates were provided for each sub-dimension of the
demand/control model, we were able to investigate the
association between specific aspects of fathers' work con-
dition (i.e., control, psychological demand, physical
demand, social support, and noise) and mental health
outcomes in their offspring.
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Employment history, mental health, and socio-
demographics
While the study focuses on the effect of paternal psycho-
social working conditions on the development of psycho-
pathology, there are some potential confounding
variables that need to be accounted for in the analysis.
Such variables are paternal socio-demographic character-
istics, paternal mental health and paternal employment
history.

From the job history records of the sawmill workers
cohort we obtained the number of episodes of unemploy-
ment, job mobility (classified as upward, downward or
stable), occupation (manager, tradesman, skilled worker,
and unskilled worker) ethnicity, and marital status.

Mental health and alcohol dependence of the fathers were
obtained from a provincial administrative database.
Using probabilistic linkage techniques the sawmill work-
ers' cohort was linked to the British Columbia Linked
Health Database (BCLHDB), consisting of person-spe-
cific, longitudinal records on all British Columbians. The
BCLHDB contains files with data on deaths, hospital dis-
charges, and all physician encounters for the years 1985
through to 2001. The records are stored separately but
have been indexed with an individual service-recipient
specific code so that individual's records can be linked
across files for specific research projects.

Ethical approval was obtained from the University of Brit-
ish Columbia (UBC) and the British Columbia Ministry

Table 1: Number of cases per mental health diagnosis

Children (N = 19,833) Cases Controls Total

ICD9 300 Neurotic Disorders 119 357 476
ICD9 301 Personality Disorder 32 96 128*
ICD9 308 Acute Reaction to Stress 48 144 192
ICD9 309 Adjustment Reaction 118 354 472
ICD9 311 Depression 187 561 748

Adolescents Cases Controls Total

ICD9 300 Neurotic Disorders 344 1032 1376
ICD9 301 Personality Disorder 81 243 324
ICD9 308 Acute Reaction to Stress 181 543 724
ICD9 309 Adjustment Reaction 187 561 748
ICD9 311 Depression 643 1929 2572
ICD9 303 Alcohol Dependence 36 108 144
ICD9 304 Drug Dependence 57 171 228
ICD9 305 Non-Dependent Drug Abuse 74 222 296

Young Adults Cases Controls Total

ICD9 300 Neurotic Disorders 1058 3174 4232
ICD9 301 Personality Disorder 163 489 652
ICD9 308 Acute Reaction to Stress 651 1953 2604
ICD9 309 Adjustment Reaction 404 1212 1616
ICD9 311 Depression 1682 5046 6728
ICD9 303 Alcohol Dependence 147 441 588
ICD9 304 Drug Dependence 243 726 969
ICD9 305 Non-Dependent Drug Abuse 195 585 780

Adults Cases Controls Total

ICD9 300 Neurotic Disorders 725 2175 2900
ICD9 301 Personality Disorder 151 453 604
ICD9 308 Acute Reaction to Stress 468 1404 1872
ICD9 309 Adjustment Reaction 324 972 1296
ICD9 311 Depression 1118 3354 4472
ICD9 303 Alcohol Dependence 125 375 500
ICD9 304 Drug Dependence 173 519 692
ICD9 305 Non-Dependent Drug Abuse 117 351 468

* These diagnostic codes were eliminated from the analysis because the ratio of participants to independent variables was not sufficient.
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of Health to conduct this study. A Data Access Subcom-
mittee consisting of health ministry personnel, staff from
the British Columbia Ministry of Information and Privacy,
and the UBC Centre for Health Services and Policy
Research has been established to handle requests for link-
age to the BCLHDB and to ensure that such requests meet
scientific and ethical standards, are in the public interest,
and conform with the Freedom on Information and Pro-
tection of Privacy Act.

Number of episodes of unemployment, job mobility,
occupation, ethnicity, marital status, alcohol dependence
and mental health of the father were used in the analysis
to control for the potential confounding effect of these
variables on the association between psychosocial work
conditions and developmental psychopathology.

Mental Health Outcomes of the Children's Cohort
In British Columbia children who experience mental
health problems can be evaluated by mental health pro-
fessional at hospitals or medical clinics. The reason for
medical visit or hospitalization (which can include a diag-
nosis if one is provided) is recorded on administrative
forms that are sent and stored at the British Columbia
Ministry of Health. In addition, complete hospital dis-
charge and physician visit records for the paediatric and
adult population are available through the BCLHDB that
also provides the ICD9 codes for mental health condi-
tions. The BCLHDB was accessed to identify all cases with
a diagnosis of mental health occurring between Jan 1st,
1991 and March, 31st, 2001. We designated 1991 as the
start year because it was the first year that ICD diagnoses
were obtained on physician billing records in British
Columbia. The same probabilistic linkage techniques out-
lined above were used here for the identification of men-
tal health cases.

A mental health case was defined as an individual who
had been assigned for the first time a mental health diag-
nosis after the start of the father's employment at one of
the study sawmills. Furthermore, only mental health con-
ditions that allowed comparisons to be made between at
least three of the four age groups are reported in this study.

A mental health case for children 14 years old and younger
was defined as a child's first diagnosis labelled with ICD9
codes 300 (neurotic disorder), 301 (personality disor-
ders), 308 (acute reaction to stress), 309 (adjustment reac-
tion), and 311 (depressive disorder).

A mental health case for individuals 15 years old and older
was defined as an individual's first diagnosis labelled with
ICD9 codes 300 (neurotic disorder), 301 (personality dis-
order), 302 (sexual deviations), 303 (alcohol depend-
ence), 304 (drug dependence), 305 (non-dependent drug

abuse), 308 (acute reaction to stress), 309 (adjustment
reaction), and 311 (depressive disorder).

Each participant was assigned a code of 1 (i.e., had been
diagnosed) or 0 (i.e., had not been diagnosed) for each of
the above ICD9 codes. For discussion purposes, these
mental health diagnoses were grouped into two catego-
ries: non-psychotic disorders and drug and alcohol related
disorders. Non-psychotic disorders include those condi-
tions that do not have a psychotic symptomatology and
are primarily characterized by anxiety and depressive
symptoms. These include neurotic disorder, personality
disorder, acute reaction to stress, adjustment reaction and
depression. Drug and alcohol related disorders include
those conditions associate with drug and alcohol use and
abuse such as alcohol dependence, drug dependence, and
non-dependent drug abuse.

Note that because we identified age at first diagnosis as
our criterion for inclusion, the age groups are 'exclusive' as
far as specific diagnoses are concerned. For example, a par-
ticipant can only be assigned a diagnosis of depression for
the first time once. Thus each participant will only be rep-
resented in the age group reflecting his or her age at time
of diagnosis for that specific diagnosis. On the other hand,
the same participants can be diagnosed with different
mental health conditions at different times in their life or
within the same age period. Because of the high co-mor-
bidity in mental health, it is possible that the same partic-
ipants appear twice or more in the analysis within any
specific age group or across different age groups. Figure 1
shows the age distribution of first mental health diag-
noses among the four groups of participants.

Analysis
Using survival-time to case-control on STATA 8.0, three
controls were selected for each mental health case
matched on age and gender. Controls were chosen ran-
domly with replacement from the set at risk. The set at risk
were all the offspring of the sawmill worker's cohort, born
between 1952 and 2001, whose father had worked in a
study sawmill for at least one year during the first 16 years
of the child's life. These could be anyone at risk who also
satisfied the matching criteria who had not been diag-
nosed with a mental health condition at the time of diag-
nosis of the case.

Statistical analyses were conducted using conditional
logistic regression on STATA 8.0. A total of 28 multivariate
models were run (4 models for the children's cohort; 8
models for the adolescent cohort; 8 models for the young
adult cohort; and 8 models for the adult cohort). The
independent variables were the same for each of the 28
models tested and included: control (ordinal – lowest
value as the referent); psychological demand (ordinal –
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lowest value as the referent); physical demand (ordinal –
lowest value as the referent); social support (ordinal –
lowest value as the referent); and noise (ordinal – lowest
value as the referent).

Control variables included in the models were: duration
of employment (continuous variable); paternal ethnicity
(one dummy variable for Chinese and one dummy varia-
ble for Sikh – Caucasian was as referent); marital status
(one dummy variable – married as the referent); paternal
alcohol dependence (one dummy variable – no diagnosis
as the referent); mental health of the father (one dummy
variable – no diagnosis as the referent); suicidal behaviour
of the father (one dummy variable – no diagnosis as the
referent); type of employment (one dummy variable for
trades, one dummy variable for skilled, and one dummy
variable for unskilled – management was as referent); All
independent variables and control variables were entered
at once and no stepwise procedure was used.

Results
Figure 1 indicates that 67% of cases were identified by the
age of 30, with young adulthood representing the devel-
opmental period with the greatest number of first time
mental health diagnoses. The most prevalent diagnoses
assigned to all age groups are depression (children/early
adolescents – 33%; adolescents – 37%; young adults –

33%; adults – 31%), and neurotic disorders (children/
early adolescents – 21%; adolescents – 20%; young adults
– 20%; adults – 21%). Adjustment reaction was the third
most prevalent diagnosis among children/early adoles-
cents (20%) and adolescents (11%); and acute reaction to
stress was the third most prevalent diagnosis among
young adults (13%) and adults (13%).

Table 2 and Additional file 1, 2 and 3 show the results of
the multivariate analyses for children/early adolescents,
adolescents, young adults, and adults respectively.

Ethnicity of the father was often associated with mental
health conditions from childhood through adulthood.
Children of fathers of Sikh or Chinese origin were consist-
ently at lower risk of being diagnosed with mental health
conditions such as depression, neurotic disorders, adjust-
ment reaction, acute reaction to stress, and non-depend-
ent drug abuse. Ethnic origin was associated with different
age groups depending on the specific mental health con-
dition. For example, being of Sikh origin functioned as a
protective factor against depression and neurotic disor-
ders among children (neurotic disorder: OR = .193, p =
.001, 95% IC = .075–.495; depression: OR = .184, p <
.001, 95%CI = .090–.379) and adolescents (neurotic dis-
order: OR = .288, p < .001, 95% IC = .185–.447; depres-
sion: OR = .439, p < .001, 95%CI = .331–.581), but not
among young adults (neurotic disorder: OR = .830, p >
.05, 95% IC = .663–1.04; depression: OR = .870, p > .05,
95%CI = .731–1.04) and adults (neurotic disorder: OR =
.1.05, p > .05, 95% IC = .657–1.68; depression: OR = .953,
p > .05, 95%CI = .652–1.39); and being of Chinese origin
functioned as a protective factor for depression (OR =
.211, p < .001, 95%CI = .114–.393) and neurotic disor-
ders among young adults (OR = .357, p = .001, 95%CI =
.193–.661), and for adjustment reaction among adoles-
cents (OR = .187, p < .05, 95%CI = .038–.930) and young
adults (OR = .186, p < .05, 95%CI = .043–.807).

Worth of noting is that while the proportion of Chinese
participants in our sample (approximately 1% or less of
the general population) is representative of the British
Columbia population the Sikh participants are overrepre-
sented in our sample with approximately 13% of the par-
ticipants versus the expected 3% in the general BC
population [45].

Duration of employment was associated with depression
among adolescents (OR = .964, p < .05, 95%CI = .937–
.991), alcohol dependence among adults (OR = .931, p <
.05, 95%CI = .883–.982), and non-dependent drug abuse
among adults (OR = .924, p < .05, 95%CI = .871–.979):
the longer the fathers were employed at one sawmill the
less the risk of being diagnosed with each of these condi-
tions.

Number of cases per age at diagnosisFigure 1
Number of cases per age at diagnosis. Figure 1 reveals 
that 67% of cases were identified by the age of 30, with 
young adulthood containing the greatest number of mental 
health diagnoses. The most prevalent diagnoses assigned to 
all age groups are neurotic disorders (children/early adoles-
cents – 21%; adolescents – 20%; young adults – 20%; adults – 
21%) and depression (children/early adolescents – 33%; ado-
lescents – 37%; young adults – 33%; adults – 31%). The third 
most prevalent diagnosis among children/early adolescents 
(20%) and adolescents (11%) was adjustment reaction 
whereas the third most prevalent diagnosis among young 
adults (13%) and adults (13%) was acute reaction to stress.
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Table 2: Results of the multivariate analysis among the children and early adolescents' cohort

Predictor Odds Ratio SE z P > |z| 95% CI

Neurotic Disorders
Duration of Employment 0.995 0.047 -0.11 0.912 0.907–1.09
Control 0.948 0.067 -0.75 0.451 0.826–1.09
Psychological Demand 1.05 0.109 0.46 0.644 0.856–1.29
Physical Demand 1.62 0.606 1.29 0.196 0.779–3.37
Social Support 1.06 0.278 0.20 0.839 0.629–1.77
Noise 0.899 0.363 -0.26 0.794 0.408–1.99
Trades Worker 4.31 4.80 1.31 0.189 0.486–38.2
Skilled Worker 3.79 4.19 1.21 0.228 0.435–33.1
Unskilled Worker 4.03 4.43 1.27 0.204 0.468–34.8
Marital Status 1.05 0.081 0.71 0.479 0.908–1.23
Chinese 0.459 0.517 -0.69 0.489 0.051–4.17
Sikh 0.193 0.093 -3.42 0.001* 0.075-.495
Paternal Alcoholism 0.308 0.365 -0.99 0.320 0.030–3.13
Paternal Mental Health 3.08 0.920 3.77 0.000* 1.72–5.53
Paternal Suicidal Behaviours 0.590 0.597 -0.52 0.602 0.081–4.28

Acute Reaction to Stress
Duration of Employment 1.04 0.079 0.46 0.646 0.892–1.20
Control 0.955 0.122 -0.36 0.721 0.744–1.23
Psychological Demand 0.963 0.165 -0.22 0.827 0.688–1.35
Physical Demand 0.698 0.420 -0.60 0.550 0.214–2.27
Social Support 0.620 0.269 -1.10 0.271 0.265–1.45
Noise 1.26 0.865 0.34 0.735 0.329–4.84
Trades Worker 0.747 0.609 -0.36 0.721 0.151–3.69
Skilled Worker 0.436 0.368 -0.98 0.325 0.083–2.28
Unskilled Worker 1.20 0.964 0.23 0.818 0.250–5.79
Marital Status 1.06 0.109 0.59 0.555 0.869–1.30
Chinese 3.93e-16 2.33e-8 -0.00 1.00 0
Sikh 0.188 0.154 -2.04 0.041* 0.038-.935
Paternal Alcoholism 0.504 0.333 -1.04 0.299 0.138–1.84
Paternal Mental Health 1.60 0.679 1.10 0.271 0.694–3.68
Paternal Suicidal Behaviours 1.53e-15 6.32e-8 -0.00 1.00 0

Adjustment Reaction
Duration of Employment 0.960 0.048 -0.80 0.421 0.869–1.06
Control 0.955 0.066 -0.65 0.515 0.834–1.09
Psychological Demand 0.838 0.100 -1.47 0.140 0.663–1.05
Physical Demand 1.28 0.520 0.62 0.536 0.580–2.84
Social Support 0.820 0.215 -0.75 0.452 0.489–1.37
Noise 0.706 0.262 -0.94 0.349 0.340–1.46
Trades Worker 0.755 0.614 -0.35 0.730 0.153–3.71
Skilled Worker 0.821 0.694 -0.23 0.816 0.156–4.30
Unskilled Worker 0.909 0.743 -0.12 0.908 0.183–4.51
Marital Status 1.00 0.072 0.08 0.934 0.873–1.15
Chinese 0.514 0.570 -0.60 0.549 0.058–4.52
Sikh 0.154 0.077 -3.71 0.000* 0.057-.414
Paternal Alcoholism 0.873 0.700 -0.17 0.866 0.181–4.20
Paternal Mental Health 2.04 0.568 2.57 0.010* 1.18–3.52
Paternal Suicidal Behaviours 0.874 1.19 -0.10 0.922 0.060–12.6

Depression
Duration of Employment 0.991 0.037 -0.23 0.821 0.921–1.07
Control 0.934 0.050 -1.25 0.211 0.841–1.03
Psychological Demand 0.949 0.076 -0.64 0.522 0.811–1.11
Physical Demand 0.750 0.204 -1.05 0.293 0.440–1.28
Social Support 0.787 0.153 -1.22 0.222 0.537–1.15
Noise 0.685 0.200 -1.29 0.197 0.386–1.21
Trades Worker 0.672 0.359 -0.74 0.458 0.236–1.91
Skilled Worker 0.482 0.264 -1.33 0.184 0.164–1.41
Unskilled Worker 0.480 0.262 -1.34 0.179 0.165–1.39
Marital Status 1.00 0.077 0.07 0.943 0.865–1.16
Chinese 0.565 0.455 -0.71 0.479 0.116–2.74
Sikh 0.184 0.067 -4.60 0.000* 0.090-.379
Paternal Alcoholism 1.08 0.746 0.12 0.904 0.282–4.17
Paternal Mental Health 2.17 0.484 3.49 0.000* 1.40–3.36
Paternal Suicidal Behaviours 1.12 1.14 0.12 0.907 0.154–8.21

*p < .05
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Paternal psychosocial work conditions were also signifi-
cant factors associated with all mental health conditions
investigated. However, different sub-dimensions of psy-
chosocial work conditions were associated with specific
diagnoses across the different age groups (see Table 2 and
Additional files 1, 2, 3): control was associated with
adjustment reaction among adolescents (OR = .866, p <
.05, 95%CI = .775–.967) and alcohol dependence among
adolescents (OR = .770, p < .05, 95%CI = .536–.994); psy-
chological demand was associated with neurotic disorders
among young adult (OR = .702, p < .001, 95%CI = .568–
.868); noise was associated with acute reaction to stress
among adults (OR = 1.42, p < .05, 95%CI = 1.06–1.91);
and social support was associated with non-dependent
drug abuse among adults (OR = 1.95, p < .05, 95%CI =
1.12–3.42).

Discussion
In this study we investigated whether paternal psychoso-
cial work conditions played a role in developmental psy-
chopathology among the children of a cohort of sawmill
workers from British Columbia, Canada. The present
study has generated some important findings that contrib-
ute to the literature on mental health and developmental
psychopathology in different ways.

First, we found that ethnicity of the father was a significant
predictor where the risk of being diagnosed with one of
several mental health outcomes from childhood to adult-
hood was lower for children of Chinese of Sikh fathers.
This finding is consistent with what we found among
adult sawmill workers where mental health diagnoses
were less likely to be observed among Sikh and Chinese
workers [46]. This finding is also consistent with findings
from studies on the role of ethnicity on child develop-
ment indicating that positive ethnic identity among
minority children and adolescents functions as a protec-
tive factor for mental health and school outcomes [2-4].

Second, we found that the longer the fathers were
employed at one sawmill the less the risk of being diag-
nosed with depression, alcohol dependence, and non-
dependent drug abuse. This finding is consistent with the
literature on unemployment and health in that is suggests
that children may be affected by paternal unemployment
and loss of income in important ways [24-28].

Third, we found that the association between paternal
psychosocial work conditions (that in most cases were
measured years prior to the mental health diagnosis) and
mental health outcomes could be different depending on
the age cohort (e.g., whether it was the children's or the
adult's cohort). For example, with the exception of adjust-
ment reaction, parental psychosocial work conditions
played a more important role in adolescence and adult-

hood than it did during childhood. In some cases, pater-
nal psychosocial work conditions were associated with
mental health diagnoses in adulthood and not in other
age groups such as in acute reaction to stress and non-
dependent drug abuse. These findings suggest that while
paternal psychosocial work conditions are significantly
associated with a number of different mental health diag-
noses, their effects are generally more noticeable over the
long term than in the immediate future.

To a certain extent the results reported in this study are
consistent with findings of the developmental literature in
that they provide further evidence of the significant
impact of early influences on health and development
from childhood throughout adulthood. However, these
findings have some important elements of novelty, most
notably the original evidence of the critical role that expo-
sure to adverse paternal psychosocial work conditions
play in the first sixteen years of life contributing to the
onset of mental health outcomes in different age cohorts.

While this study used rigorous design and analytical strat-
egies, there are some limitations that need to be men-
tioned. One limitation is related to the use of an
administrative database instead of complete clinical
records to infer diagnosis which can lead to misclassifica-
tion bias. However, this potential bias may be minimized
because we used a large number of participants. Another
important limitation of the study is the possible bias
linked to the expected co-morbidity in mental health and
the fact that the same participants may have appeared
twice or more in the analysis.

At the conceptual level, a greater issue that constitutes a
potentially important limitation is linked to the historical
challenge of defining mental health and the ways in
which mental health manifests in minority cultures. In the
present study mental health was implicitly defined
according to the parameters of psychiatry and clinical psy-
chology traditions embodied in the DSM IV (and reflected
in the ICD9 codes) where 'mental disease' rather than
'mental health' is identified. This is a very important issue
especially in light of fact that important associations
between ethnic origin and several mental health diag-
noses were here identified. Vega and Rumbaut [47] elo-
quently describe the important issues that influence the
way minority mental health is investigated in North
American societies. Specifically, they argue that one of the
greatest challenges of contemporary researchers lies in
their ability to disentangle cultural influences from more
accurate measurement and understanding of psychiatric
problems in minority cultures.

Despite the potential limitations of this study, the find-
ings reported here are overall important in many respects.
Page 8 of 10
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First, they contribute to the advancement of theories of
developmental psychopathology by incorporating con-
cepts from the occupational health literature (i.e., psycho-
social work conditions) and generating discussion on
ways in which these can be 'brought home' and turned
into 'adverse childhood experiences'. Second, results of
this study also add to the literature of the effect of parental
unemployment on child development and specifically
identify what sub-dimensions of psychosocial work con-
ditions are the most probable to increase the risk for
developmental psychopathology from childhood to
adulthood. Third, findings from this study may also have
important clinical implications by informing age specific
intervention strategies and family therapy approaches
where parents are offered support to cope with work stress
and related occupational challenges.

Conclusion
By investigating several mental health outcomes of 19,833
children of sawmill workers from British Columbia, Can-
ada we found that the degree to which children are
exposed to adverse paternal psychosocial work conditions
during childhood is associated with their mental health
outcomes throughout adulthood. his study provides sup-
port to the tenet that being exposed to paternal work stress
during childhood can have long lasting effects on the
mental health of individuals.
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