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A B S T R A C T

Non-pharmacological treatments for depression are effective and available in primary care, but useful prognostic
factors are lacking. Childhood adversities (CA) and negative recent life events (RLE) increase the risk and se-
verity of depression, though their effect on treatment outcomes remains understudied. Using a sample of 737
adult participants of a multicenter randomized controlled trial receiving physical exercise, internet based cog-
nitive-behavioral therapy or treatment as usual, alone or in combination with antidepressants, this prospective
study aimed to determine the impact of CA, RLE and their interaction as predictors of outcomes of non-phar-
macological treatments for mild-moderate depression in primary care. Outcomes were depression severity
(MADRS score) and response to treatment (≥50% reduction in MADRS score) after three months. Linear re-
gression and modified Poisson regression were used, interaction was assessed with a product term (CA*RLE) and
epidemiological measures of interaction. The number of CA and RLE were associated with higher depression
severity at follow-up (CA: β = 0.79, 95% CI: 0.14 to 1.44 and RLE: β = 0.52, 95% CI: 0.14 to 0.72) and showed
a trend towards lower rates of response to treatment (RR = 0.94, 95% CI: 0.86 to 1.03; and RLE: RR = 0.95,
95% CI: 0.90 to 0.99). Interaction between CA and RLE was not significant for depression severity (β = 0.10,
95% CI: −2.12 to 0.41) nor for response to treatment (RERI = −0.05, 95% CI = −0.33 to 0.24). CA and RLE
are associated with worse outcomes of non-pharmacological treatments in primary care. Further studies to
identify predictors of outcomes of non-pharmaological treatments for depression are needed.

1. Introduction

The global burden of depressive disorders has increased steadily
during the past decades, and it is expected to continue rising (G.B.D.
DALYs and HALE Collaborators, 2017). Early identification and treat-
ment of depression disorders can potentially reduce the severity of the
disease and help to stop the progression to more severe forms, such as
Mayor Depressive Disorders, and increase quality of life (Davidson
et al., 2015; Forsell, 2007). However, dissemintaion of programs at-
tempting to increase detection and treatment methods in primary care
have not been successful (Kessler et al., 2003), and early diagnosis and
treatment of depressive disorders remains challenging, especially in
primary care settings were most patients first seek care (Tylee and
Gandhi, 2005).

The most commonly used treatments for depressive disorders in
primary care are antidepressants and psychological interventions such

as cognitive behavioral therapy (CBT), which often require the in-
volvement of specialized providers and are not readily available (Linde
et al., 2015a, 2015b).

Recently, non-pharmacological treatment options such as internet
or community based psychosocial interventions, self-help programs or
physical exercise programs have shown to be useful for treatment of
mild to moderate depression (Hallgren et al., 2015, 2016; Singla et al.,
2017; Stubbs et al., 2018). Clinical guidelines globally now recommend
early intervention with non-pharmacological options, alone or in
combination with antidepressants, for the treatment of mild to mod-
erate depression in primary care (National Institute for Health and Care
Excellence, 2009; Socialstyrelsen, 2016; Zimmerman, 2018).

Several factors have been associated with outcomes of conventional
treatment for depression, these include biological, clinical and social
characteristics such as: age, sex, baseline severity, episode duration,
psychiatric or somatic comorbidities, personality traits, and perceived
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stress (Falola et al., 2017; Papakostas and Fava, 2008). However, there
is a need for more information regarding factors influencing outcomes
of non-pharmacological treatment options. Potential moderators of re-
sponse to physical activity interventions for depression have been
identified in a recent review (Schuch et al., 2016). Still, to our knowl-
edge, no previous studies have assessed the roll of childhood adversities
and negative life events on the outcomes of non-pharmacological
treatment options.

The association between Childhood adversities (CA) and negative
recent life events (RLE) with incidence of depression has been widely
studied (Bellis et al., 2014; Horesh et al., 2008; Kendler et al., 1998;
Kessler et al., 1997, 2010; Tiet et al., 2001). Usually, the effects of CA
and RLE have been studied separately (Bock et al., 2009; Klein Daniel
et al., 2009; You and Conner, 2009), and most studies have focused on
major depressive disorder (MDD) (Gaynes et al., 2008) or on pharma-
cological and specialized interventions (Bock et al., 2009; Brown et al.,
2010; Jain et al., 2013; Keers et al., 2010; Korkeila et al., 2010; Mazure
et al., 2000; McLaughlin et al., 2010). Furthermore, results have been
contrasting, with some studies suggesting a better response to treatment
among those exposed to negative RLE (Keers et al., 2010) while others
found them to be a risk factor for lower treatment response rates
(Brown et al., 2010).

In this study, we examine the effect of CA, negative RLE and their
interaction as predictors of response to non-pharmacological treatment
in a sample of adults with mild-to-moderate depression treated in pri-
mary care.

2. Material and methods

2.1. Study population

This study is a secondary analysis of data from the REGASSA study:
a multicenter, single-blinded and pragmatic Randomized Controlled
Trial (RCT) exploring the effectiveness of Internet-based cognitive
therapy (ICBT) and physical exercise (PE) in the treatment of mild-to-
moderate depression compared to treatment as usual (TAU) in primary
health-care. The study was carried out between February 2011 and
March 2013 in six Swedish county councils (Stockholm, Skåne, Västra
Götland, Kronoberg, Blekinge and Västmanland).

Swedish-speaking patients over 18 years of age who scored ≥9
points on the nine-item version of the Patient Health Questionnaire
(PHQ-9) (Manea et al., 2012) were invited to participate by their pri-
mary care physician. Exclusion criteria included severe somatic illness,
a primary alcohol or drug use disorder or psychiatric diagnoses that
required specialist treatment (Hallgren et al., 2015).

After initial screening, a research nurse assessed eligibility, provided
a detailed explanation of the study, obtained signed consent and per-
formed the baseline assessment, which included standardized diag-
nostic questionnaires such as The Mini International Neuropsychiatric
Interview (MINI), the Alcohol Use Disorders Identification Tests
(AUDIT), as well as information about clinical and sociodemographic
characteristics, including exposure to CA and negative RLE. After the
baseline evaluation, an external and independent organization, The
Karolinska Trial Alliance, performed the randomization using in-
dividuals as the unit of randomization and participants were allocated
to receive ICBT, PE or TAU for 12 weeks.

A detailed description of the study procedure for each of the in-
terventions has been published previously (Hallgren et al., 2016). In
short, participants randomized to TAU received standard treatment for
depression decided and administrated by their primary care physician.
This consisted mostly on face to face counselling with a self-help or CBT
focus lasting around 1 h. Participants received, in average, 8.2 sessions
during the trial's intervention period. For 25% of the participants ran-
domized to TAU, no intervention of any kind was recorded.

Those in the PE group were further randomized to one of three
exercise programs (light, moderate or vigorous intensity) delivered by a

licensed physical trainer in a modern fitness center with national pre-
sence in Sweden. All programs were designed to fulfill the re-
commended physical activity levels. Participants were asked to attend
to three 60-min sessions a week for 12 weeks and completed an average
of 12 out of the 36 sessions (33.3%).

Participants randomized to the ICBT group received treatment
through a secure website operated by the county council. A short initial
telephone call was done by a licensed psychologist to every participant
to provide the basic information to use the ICBT service. Initially, basic
modules targeted common depressive and work-related problems.
Then, patient specific modules were individualized to provide self-help
material for depression and work-related problems. Patient's responses
as well as adherence were monitored weekly by a clinical psychologist,
individuals considered at high-risk received extra support as needed.
The complete treatment consisted of 13 modules, of which participants
finished an average of 7.8 (60%).

Results of the REGASSA trial show a significant reduction in de-
pressive symptoms in all groups after three months of intervention, and
that these effects were still significant during the 12-month follow-up.
The effect size of PE (mean difference 2.99, 95%CI 1.61 to 4.37) and
ICBT (mean difference 2.83 95%CI 1.47 to 4.19) were significantly
higher than the TAU group. (Hallgren et al., 2015, 2016; Helgadottir
et al., 2017).

For the current prospective study, the three treatment arms of the
original study were combined and used as “Treatment in Primary Care”,
with a longitudinal design (baseline and 3 months post-treatment).

2.2. Variables

2.2.1. Outcome variables: depression severity and response to treatment
The primary study outcome was depression severity measured with

the mean Montgomery-Åsberg Depression Rating Scale (MADRS) score
after three months of intervention. The secondary outcome was re-
sponse to treatment, defined as a reduction of ≥50% on the MADRS
after 3-months, a cut-off point that is considered clinically useful and
widely used in previous studies (Riedel et al., 2010).

2.2.2. Exposure variables
2.2.2.1. Childhood adversities. Exposure to CA was self-reported during
the baseline evaluation, and included: 1) parental separation, 2)
parental loss, 3) serious long-term emotional conflicts in the family,
and 4) serious long-term financial difficulties; all occurring before 18
years of age and assessed retrospectively.

Three questions were used, the first one was: “which of the fol-
lowing best describes your upbringing?” with the following four re-
sponse alternatives: a) My parents were together during my entire up-
bringing, b) My parents were never together during my upbringing, c)
My parents divorced or moved away; and d) One or both of my parents
died. This question was used to gather information regarding parental
separation (option c) and parental loss (option d).

The two remaining questions evaluated the presence of serious
emotional conflicts in the family and serious long-term financial diffi-
culties: “did your family have financial problems during your up-
bringing?” and “did you experienced serious emotional difficulties in
your family while growing up?”. The response alternatives were: a) No,
not at all, b) Yes, mild and/or for a short period and c) Yes, serious and/
or for a long period. These questions were dichotomized if emotional
difficulties or financial problems were serious and/or present for a long
period of time (option c).

The added number of CA experienced served as a continuous ex-
posure variable and used in the regression models (Melas et al., 2018).
For calculating the epidemiological measures of interaction, a dichot-
omous variable for exposure to CA was defined as present if at least one
of the three events during childhood was reported.

2.2.2.2. Recent stressful life events. Exposure to negative RLE was
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assessed with a self-reported checklist based in the Social Readjustment
Rating Scale proposed by Holmes and Rahe (1967). The 22-item
checklist was administered during the baseline evaluation. Examples
of items include: serious interpersonal conflicts, serious disease, death
of someone close, serious problems at work, etc. Participants were
asked to indicate whether any of these events had occurred during the
previous 12-months. Reliability and validity of the check-list has been
previously reported (Dohrenwend Bruce et al., 2006; Rahe et al., 1974;
Theorell, 2012) and previous studies in Swedish populations have used
similar check-lists (Lundin et al., 2017; Melas et al., 2018; Möller et al.,
2005).

The total number of negative RLE reported was positively skewed,
with few participants reporting more than five negative RLE. Therefore,
this variable is categorized as none, one, two, three, four and five or
more RLE. Similar to previous studies (Brown et al., 2010; Keers et al.,
2010). A binary variable was also defined as the occurrence of less than
three, and three or more negative RLE and used to calculate the epi-
demiological measures of interaction.

2.2.3. Covariates
Covariates included in the models were selected based on previous

knowledge and availability of the information collected for the
REGASSA trial. Selection of covariates was done independently for
expossure to CA and negative RLE. (Carter et al., 2012; Jain et al., 2013;
Trivedi et al., 2006).

Risk and protective factors of response to treatment of depression
have been widely studied and include several clinical, psychological,
social and biological characteristics. However, these moderators seem
to differ between pharmacological or psychosocial interventions, and
show contrasting results between studies (Carter et al., 2012; Donker
et al., 2013; Schuch et al., 2016; Tunvirachaisakul et al., 2018). Some of
the factors more consistently mentioned across studies are age, sex,
baseline severity of depression, depressive episode duration and so-
matic comorbidities.

Reports show that among others, sex, socioeconomic status and
having parents with mental health disorders and recurrent depression
increase the risk of suffering from childhood adversities, and also that
having childhood adversities is associated with more recurrent de-
pressive episodes of depression (Kessler et al., 2010). While Risk factors
commonly associated with the occurrence of stressful life events during
adulthood include socioeconomic position, personality factors, previous
experience of CA, recurrent depressive episodes, a longer duration of
depression, severity at the time of diagnosis and chronic somatic co-
morbidities (You and Conner, 2009).

In this analysis, to study the impact of CA as a predictor of non-
pharmacological treatment outcomes, the covariates considered were
age, sex and level of education to account for socioeconomic status and
sex differences; and family history of mental health disorders and past
depressive episodes. While the covariates included to study the impact
of RLE were sex, previous CA, level of education, family history of
mental health disorders, past depressive episodes and number of so-
matic comorbidities, and use of antidepressant medications.

Age was measured as a continuous variable at the time of enrol-
ment. Sex categories were male and female. Level of education was
initially distributed across four different categories and dichotomized
based on tertiary education (above versus below). The occurrence of
previous depressive episodes was assessed using the MINI questionnaire
and dichotomized. Family history of mental health problems was
evaluated with a question identifying the family member who suffered
from adverse mental health, but not the specific diagnoses. This in-
formation was collapsed into a dichotomous variable: family history of
mental health problems (present or absent). Physical comorbidities
were self-reported using a list of 13 somatic disorders (e.g. cardiovas-
cular disease, metabolic disease, neurological diseases, etc.) from which
participants were asked to identify if they currently, or had previously,
visited a physician because of any listed disorder. The number of

reported comorbidities was used as a continuous variable.

2.3. Statistical analysis

Baseline social, clinical and demographical characteristics of the
participants in each intervention arm were compared using Chi2 for
categorical variables and ANOVA for categorical data.

For the analysis of the main outcome, the severity of depressive
symptoms at baseline and after three months of treatment were eval-
uated using multiple linear regression. The secondary outcome, re-
sponse to treatment was assessed using modified Poisson regression
with robust error variance (Zou, 2004). In both cases, separate analyses
were performed for CA, RLE and for the effect of their interaction.

The interaction between CA and RLE on the primary outcome was
evaluated by adding an interaction term, estimated as the product of
childhood adversity and negative recent life events (CA*RLE) in the
linear regression model. Complementary, for the Poisson regression
model used for the secondary outcome, epidemiological measures of
interaction (Relative Excess Risk due to Interaction (RERI) and the
Attributable Proportion due to interaction (AP)) were calculated in
order to assess the interaction while using a multiplicative model such
as Poisson regression (Andersson et al., 2005).

Results from the multiple linear regression models are reported with
non-standardized regression coefficients (β), p-values and 95% con-
fidence intervals (CIs). Those from the modified Poisson regression
models report estimated risk ratios (RR), p-values and 95% CIs. All
statistical tests were performed using two-sided p-values and a 95%
confidence level with STATA 15 (Statacorp, 2017).

2.4. Ethical considerations

All trial procedures were carried out in accordance with the ethical
standards of the Helsinki Declaration for research involving human
participants. Written informed consent was obtained from all partici-
pants.

The REGASSA study was approved by the Ethical Review Board of
Stockholm County (Study ID: KT20110063) and is registered in the
German Clinical Trials register (DRKS00008745).

3. Results

3.1. Participant characteristics and unadjusted associations

Of the 945 participants originally included in the REGASSA study,
737 (78%) participated in the post treatment examination (Hallgren
et al., 2016). Missing values of any of the covariates used for this
analysis was below 5%. Therefore, no imputation of data was per-
formed. The mean age of the participants was 43.28 years (SD:12.27),
and those over 60 years old represented 10.18% of the study sample.
Baseline characteristics of the study population are presented in
Table 1. Non-participation in the REGASSA trial was similar across
treatment groups; 56 participants were lost to follow-up in the TAU
group (18%), 49 (15%) in the PE group, and 42 (13%) in the ICBT
group. According to the original trial, there was no significant differ-
ence between participants and non-participants in age, gender and
baseline depression severity. However, those lost to follow-up were
more likely to have less somatic comorbidities (p= 0.01) and to report
more negative RLE (p < 0.01). Participation was not associated with
exposure to CA (p=0.17). A follow-up survey showed that not parti-
cipations was mainly related to dissatisfaction with the random allo-
cation of treatment (Hallgren et al., 2016).

Exposure to at least one type of CA was reported by 347 participants
(47.08%). The most commonly reported CA was severe emotional dif-
ficulties in family (28.62%), followed by parental separation (27.54%),
serious long-term financial difficulties (10.45%) and parental loss
(4.61%). Participants who reported the occurrence of any CA were, on
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average, younger (42.05 years, SD 12.21 vs. 44.35 years, SD 12.25,
p=0.01), had a higher baseline severity of depressive symptoms
(22.33, SD 7.06 vs 21.06, SD 6.99, p=0.02), a higher frequency of
familial mental health issues (58.75% vs 44.12%, p < 0.01) and past
depressive episodes (65.88% vs. 53.74%, p < 0.01). Importantly, re-
port of CA was associated with report of three or more RLE (45.10% vs
36.90%, p=0.03).

The mean number of negative RLE reported was 2.25 (SD:1.62), and
a total of 290 (40.79%) participants reported experiencing three or
more negative RLE in the year prior to enrolment in the study. Those
exposed were more likely to report family history of adverse mental
health (58.28% vs 46.08%, p < 0.01), and somatic comorbidities
(66.55% vs 54.63%, p < 0.01).

3.2. Associations between CA, RLE and treatment outcomes

After adjusting for confounders, exposure to CA was marginally
associated with higher baseline depression severity (β=0.51, 95% CI:
−0.01 to 1.02, p= 0.055) Fig. 1.

At follow-up, exposure to a higher number of CA was significantly
associated with depression severity (β=0.79, 95% CI: 0.14 to 1.44,
p=0.02). Response to treatment was also reduced, although this dif-
ference was not statistically significant (RR=0.94, 95% CI: 0.86 to
1.03, p=0.20). The number of reported negative RLE was significantly
associated with both a higher severity of depression (β=0.52, 95% CI:
0.17 to 0.88, p < 0.01), and lower rates of response to treatment after
three months (RR=0.95, 95% CI: 0.90 to 0.99, p=0.03) (Fig. 2).

The interaction between exposure to CA and RLE had no effect on
depression severity (β=0.10, 95% CI: −2.12 to0.41, p < 0.53) or in
the rates of response to treatment (RERI=−0.04, 95%CI: −0.32 to
0.23, p=0.78 and AP=−0.05, 95%CI -0.42 to 0.32, p=0.78) after
three months (Table 2).

4. Discussion

This study found that among people with mild to moderate

depression treated in primary care with non-pharmacological inter-
ventions, those exposed to childhood adversities (CA) or negative re-
cent life events (RLE) had a higher post treatment depression severity
and lower rates of treatment response, although with modest effect
sizes. Also, there was no significant additive interaction between the
effects of CA and those of RLE in the outcomes of non-pharmacological
treatments in primary care.

4.1. Strengths and limitations

The strengths of this study include the prospective study design
(adapted from the original RCT) with a high response rate (78%).
Another strength is the focus on the primary care setting and non-
pharmacological interventions for depressive disorders, as these inter-
ventions have become recommended for the early treatment for mild to
moderate depression, alone or in combination with antidepressants.

Some limitations of this study should also be taken into considera-
tion. This study is a secondary analysis of a randomized controlled trial
and both expossures (CA and negative RLE) were assessed retro-
spectively and using non-standardized self-reported questionnaires at
baseline among participants who were already presenting symptoms of
depression. This raises the possibility of misclassification of exposure.
In the cross-sectional analysis, differential misclassification of the ex-
posure introduced because of recall bias may have led to bias estimates
of associations between CA and RLE and the baseline severity of de-
pression. However, for the prospective analysis of treatment outcomes,
non-differential misclassification of does not affecting the validity of
the observed associations.

Two important CA mentioned in literature, i.e. abuse and neglect
during childhood, were not addressed. Even though they have been
commonly measured in population-based studies, ethical concerns of
clinical trials are different. Previous research shows that childhood
adversities tend to occur in clusters, and the cumulative effect almost
certainly poses a greater risk of depression in later life than individual
events (Gelder, 2000).

For the measurement of negative RLE, a checklist questionnaire was

Table 1
Baseline characteristics of the study sample by treatment groups: physical exercise (PE), internet based cognitive behavioral therapy (ICBT) and treatment as usual
(TAU).

Total PE ICBT TAU p-value

n= 737 n=249 n=259 n=229

Serious long-term financial difficulties in the family 77 (10.45%) 29 (11.65%) 22 (8.49%) 26 (11.35%) 0.44
Severe emotional difficulties in the family 211 (28.79%) 68 (27.53%) 63 (24.42%) 80 (35.09%) 0.030
Parental separation 203 (27.54%) 60 (24.10%) 67 (25.87%) 76 (33.19%) 0.064
Parental loss 34 (4.61%) 12 (4.82%) 11 (4.25%) 11 (4.80%) 0.94
Total number of childhood adversities 0.71 (0.89) 0.68 (0.86) 0.63 (0.86) 0.84 (0.93) 0.025
Negative recent life events
None 125 (16.96%) 44 (17.67%) 43 (16.60%) 38 (16.59%) 0.98
One 147 (19.95%) 45 (18.07%) 58 (22.39%) 44 (19.21%)
Two 163 (22.12%) 57 (22.89%) 56 (21.62%) 50 (21.83%)
Three 123 (16.69%) 42 (16.87%) 42 (16.22%) 39 (17.03%)
Four 81 (10.99%) 28 (11.24%) 24 (9.27%) 29 (12.66%)
Five or more 98 (13.30%) 33 (13.25%) 36 (13.90%) 29 (12.66%)

Total number of negative recent life events 2.25 (1.62) 2.26 (1.63) 2.21 (1.62) 2.28 (1.61) 0.88
Age 43.28 (12.27) 42.62 (12.37) 43.76 (12.33) 43.45 (12.10) 0.56
Sex
male 205 (27.82%) 80 (32.13%) 74 (28.57%) 51 (22.27%) 0.053
female 532 (72.18%) 169 (67.87%) 185 (71.43%) 178 (77.73%)

Baseline depression severity (MADRS score) 21.60 (7.03) 22.20 (6.86) 21.59 (6.75) 20.96 (7.47) 0.16
Follow up depression severity (MADRS score) 12.12 (8.11) 11.38 (7.86) 11.20 (7.35) 13.98 (8.90) <0.001
Family history of mental health disorders 371 (51.03%) 114 (46.53%) 136 (53.33%) 121 (53.30%) 0.22
Tertiary education 306 (41.52%) 102 (40.96%) 116 (44.79%) 88 (38.43%) 0.35
Past depressive episodes 429 (59.50%) 146 (59.84%) 152 (60.56%) 131 (57.96%) 0.84
Number of comorbidities 1.27 (1.49) 1.22 (1.29) 1.31 (1.67) 1.29 (1.50) 0.77
Use of antidepressants 213 (28.90%) 76 (30.52%) 81 (31.27%) 56 (24.45%) 0.20

Data are presented as mean (SD) for continuous measures, and n (%) for categorical measures. ANOVA was used to compare continuous outcomes and Chi2 for the
comparison of categorical variables across treatment groups.
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used, Several issues arise with the use of self-reported checklists, as they
tend to be less reliable and to underestimate the number of significant
events compared to more complex semi-structured methods (Brown
et al., 2010). However, the use of more sophisticated methods is also
more time and resource consuming and was not feasible during the
conduction of the REGASSA trial. Finally, the inter-rater reliability
between treatment providers was not assessed for this study. This is
because each group in this trial had a different unit of treatment. In the
TAU group, treatment was provided by their primary care physician,
ICBT was provided online by a centralized provider and the PE inter-
vention was provided by physical trainers in the local sport facility of
the participating facilities in six different municipalities. However, all

treatment providers received training by the study staff regarding the
study protocol previous to the trial conduction. Furthermore, the
pragmatic design permits evaluation of the effectiveness of these in-
terventions in a real-world setting.

4.2. Implications for future research and public health

The current study adds the observation that both CAs and in par-
ticular RLEs are associated with worse treatment outcomes. Identifying
predictors of response to treatment of depression is important for both
clinical practice and public health policies, as this can help clinicians to
stratify patients according to their risk of non-response or response to

Fig. 1. Estimates and 95% confidence intervals of
the linear regression for the association between
childhood adversities and negative recent life events
with the baseline severity of depression (MADRS
score).
Model 1: Childhood adversities as main exposure and
sex, age, level of education, family history of mental
health disorders and past depressive episodes as
covariates. The linear model showed F(6,
885)= 8.75, p < 0.01 and R2=5%.
Model 2: Negative recent life events as main ex-
posure and sex, age, level of education, family his-
tory of mental health disorders, past depressive epi-
sodes, number of comorbidities and use of
antidepressants as covariates. The model showed F
(9,882)=7.66,p < 0.01 and R2=7%.

Fig. 2. Estimates and 95% confidence intervals of
the linear and Poisson regression models showing the
effect of childhood adversities and negative recent
life events on follow-up MADRS score and rates of
response to treatment.
Model 1: Childhood adversities as main exposure and
sex, age, baseline MADRS score, level of education,
family history of mental health disorders and past
depressive episodes as covariates. The linear regres-
sion showed F (7, 699)=17.17, p < 0.01 and
R2=15%. In the Poisson regression model, the
Akaike information criteria (AIC) was 1.69.
Model 2: Negative recent life events as main ex-
posure and sex, age, baseline MADRS score, level of
education, family history of mental health disorders,
past depressive episodes, number of comorbidities
and the use of antidepressants as covariates. The
linear regression showed F (10,696)= 12.77,
p < 0.01 and R2= 14%. The Poisson regression AIC
was 1.69.
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different treatment options during early stages of the diagnostic pro-
cess. It may also help in the development of targeted interventions
based on the population's known characteristics and optimize patient
outcomes (Papakostas and Fava, 2008).

Clinicians involved in the treatment of mood disorders in primary
care settings should be mindful of the impact of environmental stress,
such as negative recent life events or history of childhood adversities,
and consider screening for these issues during the course of treatment
when appropriate.

Further research is needed to identify moderators and mediators of
outcomes for different treatment options (and their combinations) in
order to improve the mechanisms of these and other associations and to
inform selection of treatment options for depression in primary care
(Kraemer et al., 2002).
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