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Summary
Aim. Although both have shown significant effects upon depression in clinical samples, no direct compar-
ison has been reported of the relative power of psychological resilience and the short form of the seroton-
in transporter gene 5-HTTLPR as predictors of depression in a community sample. 
Material and Methods. In a sample set by a priori power analysis, 67 adult females and 59 adult males 
were used to enable a comparison between a single genetic factor, childhood stressors, recent stressors, 
psychological resilience and depression. 
Results. None of genotype, childhood or recent stressors was significantly associated with depression 
scores, but resilience was a significant inverse predictor of depression scores and also of the presence 
of clinically significant depression. 
Discussion. These data suggest that measures of an individual’s ability to resist or recover from stress may 
be useful in assessing vulnerability to depression when used with ‘at risk’ individuals in everyday practice. 

depression / genes / resilience / stressors / distal / proximal

Although often seen as being of potential major 
benefit to clinical treatment settings, the search 
for a unique and comprehensive genetic biomar-
ker of depression has not been clearly success-

ful as yet [1-3] with a recent mega-analysis of 1.2 
million single-nucleotide polymorphisms failing 
to identify robust and replicable findings for any 
specific genetic factor [4]. Instead, a great deal 
of recent research has focussed upon the inter-
action of genes and environment via the serot-
onin transporter 5-HTTLPR plus the individu-
al’s response to various stressors [5-7]. The short 
(ss)  form of the 5-HTTLPR has been implicated 
in studies of affective disorders [8] and in de-
pression among individuals who have experi-
enced distal major stressful life events such as 
childhood adversity, as well as more recent prox-
imal major stressors from financial, relationship, 
and occupational sources. This led Karg and col-
leagues [9] to report that, from a meta-analysis 
of 54 studies, there was “strong evidence” (p. 
444) of the ss allele of the 5-HTTLPR being as-
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sociated with an increased risk of individuals 
developing depression following distal (child-
hood) major stressors, major medical conditions 
and (less robust but still statistically significant)  
more recent proximal stressors. Those initial 
findings were recently confirmed by a further 
meta-analysis of 81 studies [10]. 

However, when considering the applicabili-
ty of these findings to screening for individu-
als in clinical practice who are at risk of devel-
oping major depression, it is worthy of note that 
22 of the 54 studies that Karg et al. (2011) in-
cluded in their meta-analysis reported data that 
were “positive” (i.e., that carriers of the ss allele 
were significantly more likely to have higher de-
pression than carriers of other alleles),13 report-
ed data that were “partially positive”, 15 report-
ed no association between the ss, stress and de-
pression, and a further 6 reported that carriers 
of the long (ll) allele were more likely than ss 
carriers to become depressed following signif-
icant life stress [9, Table 1]. That is, despite the 
overall strong relationship reported between the 
ss, stress and depression in 40.7% of the studies 
reviewed, that relationship was not replicated 
in 38.8% of the 54 studies. Similar proportions 
were reported by Sharpley et al [10], who found 
that nearly 26% of 81 studies failed to show any 
significant association between the 5-HTTLPR, 
stress and depression. In addition to these chal-
lenges to the overall findings, ll carriers have 
been reported as displaying significantly great-
er likelihood than ss carriers of becoming de-
pressed after stress in a wide range of popula-
tions such as Australian adolescents aged 17-18 
years [11],  Chinese  patients with Major Depres-
sive Disorder (MDD) [12], and young adult fe-
males in the USA , the relationships between the 
ss, ll and sl (combination) forms of the 5-HTTL-
PR, recent and past stress, and depression re-
main valuable targets for research into ways of 
identifying persons from the community who 
may be at risk of developing depression follow-
ing major stressors. 

The fact that a considerable number of studies 
failed to show a significant relationship between 
any form of the 5-HTTLPR, environmental stress 
and depression suggests that the gene x envi-
ronment relationship with depression may not 
be completely described by the variables used 
in previous studies that reported significant as-

sociations between the ss allele, stress and de-
pression. For example, as noted by Karg, et al.[9] 
and Sharpley et al [10], the stressors that have 
been included in previous studies have included 
chronic disease, Parkinson Disease, stressful life 
events, myocardial infarction, childhood adver-
sity, trauma, child abuse, care-giving to Alzhe-
imer patients, stroke and hip fracture. Although 
measures of stressful life events and childhood 
adversity were taken in many of the studies re-
viewed by Karg, et al. [9] and Sharpley et al. 
[10], neither of these types of stressors univer-
sally supported the association between the ss 
allele and depression. In addition, none of the 
54 studies reviewed by Karg and colleagues or 
the 81 studies investigated by Sharpley et al. in-
vestigated the effects of any factors which may 
have ameliorated depression in people who ex-
perienced stressors of the types reported. Inclu-
sion of both ‘contributors’ to depression (which 
increase the likelihood  of depression following 
stress)  and ‘buffers’ against depression (which 
decrease the likelihood of depression following 
stress) may assist in forming a more complete 
model of the association between genotype, en-
vironmental events and depression by adding 
‘behavioural predisposition’ to that equation.

One such buffer against depression is psycho-
logical resilience [13]. Resilience refers to an in-
dividual’s capacity to cope with stressors and re-
sist the harmful effects of future negative events 
[14], possibly by an active physiological process 
that reduces  autonomic responses to stressors 
[15].  Various definitions of resilience have been 
offered, including it being a personal trait or at-
tribute that promotes rebounding from disap-
pointments [16], positive adjustment in adverse 
circumstances [17], or simply successful adapta-
tion to challenging life stressors [18]. Although 
once considered to be similar to recovery from 
trauma, resilience has been shown to follow a 
distinct trajectory to recovery when individu-
als experience a traumatic event [19]. As well as 
having been shown to intervene between the ex-
perience of traumatic events and the individu-
al’s later return to optimism in the face of such 
occurrences as old age [20], terrorist attacks [19] 
and chronic pain [21], resilience assists individu-
als to overcome the experience of trauma during 
early childhood and to progress to normal and 
satisfying lives [22] and this has particular rele-
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vance to studies of the interaction between dis-
tal and proximal stressors, 5-HTTLPR and de-
pression. Initially investigated as a psychologi-
cal variable, resilience also has a biological basis 
that relies upon plasticity of the reward and fear 
circuits in the brain [23, 24], with several pos-
sible neurological mediators of the resilient re-
sponse to extreme stress having been identified 
to date [15]. This has led to the suggestion that 
resilience may be analysed at various levels [25] 
so that preventative as well as treatment modal-
ities should be considered [26]. 

Several recent studies have examined the as-
sociation between 5-HTTLPR and resilience. 
Stein, Campbell-Sills and Genernter [27] noted 
that carriers of the ss allele had significantly low-
er resilience scores  than carriers of the ll allele 
among 423 undergraduate students with a me-
dian age of 19 yr. However,  Carli and colleagues 
[28] found that the opposite effect, i.e., that the 
ll allele was significantly associated with lower 
resilience and higher depression among partici-
pants who had experienced high levels of child-
hood  traumas in their sample of 763 male pris-
oners. By contrast, O’Hara, et al. [29] found no 
significant association between either the ss or 
ll alleles of the 5-HTTLPR and resilience in their 
sample of 99 healthy older adults  (Mean age = 
71.5yr). Thus, the association between the 5-HT-
TLPR, resilience, previous adversity and depres-
sion remains to be described, although the ap-
parent lack of a clear definition of resilience (see 
above) may play a part in that as yet unsuccess-
ful outcome. 

Finally, the great majority of studies on the 
5-HTTLPR have been conducted with MDD pa-
tients, although some recent reports have fo-
cussed upon community samples to determine if 
effects generalise to non-MDD participants [e.g., 
30]. This is particularly relevant to the transla-
tion of research outcomes into clinical settings in 
which patients may present with minor depres-
sion or subsyndromal depression (SSD), particu-
larly following chronic minor stress (rather than 
a single major stressor). Judd et al., reported that 
there were no large consistent differences in im-
pairment between patients with MDD and those 
with SSD across eight domains of functioning 
[31], with both depressive groups suffering sig-
nificantly more than participants with no symp-
toms of MDD [32]. Patients who meet the crite-

ria for SSD have a 5.5-fold chance of developing 
MDD within one year compared to people who 
have none of the symptoms of MDD at all [33], 
and show significantly greater levels of psycho-
logical disability, hopelessness and death idea-
tion [34]. Other data suggest that SSD patients 
“are as ill as those with minor or major depres-
sion (in terms of ) medical burden” [35, p. 214], 
and that SSD significantly lowers patients’ qual-
ity of life [36]. The investigation of the associa-
tion between the 5-HTTLPR, stress and depres-
sion in patients who may present with milder 
symptomatology than MDD is of direct clini-
cal relevance to everyday clinical practice, and 
data collected from community samples (where 
the prevalence of severe depression is by defi-
nition less than in samples wholly composed of 
patients suffering from MDD) can help clarify 
this association. 

Therefore, this study focussed upon the com-
parative effects of distal stressors (adverse child-
hood events), proximal stressors (recent life 
stress) and their interaction with the three forms 
of the 5-HTTLPR that have been previously re-
ported (ss, sl, ll). To determine if the relationship 
between genotype, stress and depression might 
be buffered by a “positive” factor, psychologi-
cal resilience was also included in data collec-
tion. In order to provide results which might be 
of general use in clinical settings where many 
patients present with minor or subsyndromal 
depression, a community sample of limited size 
was recruited rather than a very large sample of  
diagnosed MDD cases. Further, one of the expla-
nations of previous nonsignificant findings be-
tween genetic factors and MDD has been limit-
ed sample size and statistical power used in ge-
nome-wide association studies with very many 
genetic factors. To avoid this limitation in pow-
er to detect the presence of a statistically signif-
icant relationship, we used only a restricted ge-
netic variable rather than a genome-wide range 
of variables, and the sample size was verified a 
priori via power analysis as being sufficient to 
detect significant relations between depression, 
resilience, distal and proximal stressors and a 
single genetic factor (5-HTTLPR). These deci-
sions avoided the limitations of statistical pow-
er that apply for studies of very large numbers 
of genetic factors.
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Method

Participants

The sample consisted of 67 female and 59 male 
volunteers for a study about “how you think 
about stress”, who were aged between 18 and 
69 years (M = 32.53yr, SD = 13.49 yr). Participants 
were recruited from the general population of a 
large regional city of about 22,000 people in ru-
ral New South Wales, Australia. Following ini-
tial contact from the second, third or fourth au-
thors, participants were invited to complete the 
questionnaire described below and provide a 
mouthwash sample for genotyping for the 5-HT-
TLPR. To maximise generalisability to the pop-
ulation, no attempt was made to screen partici-
pants apart from ensuring they were at least 18 
years of age. In this way, the generalisability of 
the sample to the overall community, of whom 
a proportion will seek psychiatric assistance for 
minor or major depression, was maximised.

Material and Procedure 

Background questionnaire. This measured age, 
gender and whether participants were currently 
taking antidepressant medication. 

Depression. The Zung Self-Rating Depression 
Scale (ZSDS) [37] is a standardised paper and 
pencil test of depression that was developed on 
the basis of factor analytic studies of the syn-
drome of depression which underlie the DSM 
definition [38]. The ZSDS includes items for all 
of the current DSM-IV-TR criteria for Major De-
pressive Episode (MDE) [37], and has 20 items 
on which respondents are asked to indicate the 
frequency of occurrence to them “during the last 
two weeks” by answering in one of four possible 
ways: “None or a little of the time”, “Some of the 
time”, “Good part of the time”, or “Most or all of 
the time”. Raw scores range from 20 to 80, with 
higher scores being indicative of more severe 
depression. The ZSDS has demonstrated split-
half reliability of .81 [37], .79 [39] and .94 [40]. 
Internal consistency (alpha) has been reported 
as .88 for depressed patients and .93 for non-de-
pressed patients [41], and as .84 for a previous 
Australian community sample [42]. The ZSDS 
has been shown to be superior to the MMPI De-

pression Scale and the Beck Depression Inven-
tory for assessing depression in male psychiat-
ric inpatients [41] and has sensitivity of 93% in 
predicting depression validated via clinical in-
terview [43]. ZSDS raw scores of 40 or above in-
dicate the presence of “clinically significant de-
pression” [44, p. 335] and raw scores were used 
in this study.

Negative Childhood Events.  The Adverse 
Childhood Events (ACE) questionnaire is a ret-
rospective self-report inventory consisting of 30 
statements relating to emotional, physical and 
sexual abuse as well as emotional and physi-
cal neglect which occurred during childhood. 
The ACE questionnaire was developed by the 
Centers for Disease Control and Prevention 
(CDC) and Kaiser Permanente in San Diego, us-
ing 17,000 participants [45]. Items were drawn 
from the Conflict Tactics Scale [46] the Child-
hood Trauma Questionnaire [46, 47], and Wyatt 
[48]  The ACE questionnaire has good reliabili-
ty (Cronbach alpha = .711) and validity with in-
terview data from children who have been ne-
glected [49]. 

Recent Life Stressors. In order to determine if 
participants had experienced major recent life 
stressors during the last two weeks, 9 items were 
drawn from the Effects of Life Events Inventory 
(ELEI) [50], which has satisfactory validity and 
reliability (.741). ELEI items were derived from 
Sarason et al. [51] from items used in Paykel 
et al.’s Distress Scale [52] and Holmes and Ra-
he’s Social Readjustment Rating Scale [53] and 
were amended to suit to the Australian setting 
[54]. The items used here were about health, be-
reavement, family relationships, social interac-
tions, educational demands, work issues, mov-
ing house, and legal challenges.

Psychological Resilience. The Connor-David-
son Resilience Scale (CD-RISC) (Connor & Dav-
idson, 2003) includes 25 items such as “I like a 
challenge”, “When things look hopeless I don’t 
give up”, “I bounce back after illness or hard-
ship”, and “I am able to adapt to change”. The 
CDRISC has been found to have five factors that 
measure “Personal competence, high standards 
and tenacity”, “Trust in one’s instincts, toler-
ance of negative affect, strengthening effects of 
stress”, “Positive acceptance of change and se-
cure relationships with others”, “Control”, and 
“Spiritual influences” (Connor & Davidson, 
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2003).   Total scores on the CD-RISC are signif-
icantly correlated (.83) with total scores on the 
Kobasa Hardiness Measure (KHM: Kobasa, 
1979) and negatively correlated (-.76) with to-
tal scores on the Perceived Stress Scale (PSS-10; 
Cohen, Kamarck, & Mermelstein, 1983), indicat-
ing high concurrent validity. The CD-RISC has 
acceptable reliability, ranging from 0.89 (Cron-
bach’s alpha) to 0.87 (test-retest reliability) (Con-
ner & Davidson, 2003). 

Genotyping. Genomic DNA was isolated from 
buccal cells collected from participants vigorous-
ly rinsing their mouths with 15ml of commercial 
alcohol-free mouthwash for 1 minute. The re-
sulting mouthwash samples were stored at room 
temperature and generally processed within two 
weeks but the DNA remained intact for more 
than 2 months (data not shown). The genomic 
DNA was isolated using a modified method pre-
viously described by Heam and Arblaster [55], 
which included centrifuging of the mouthwash 
sample for 1 minute at 10,000 rpm, discarding of 
the supernatant, adding 1.0mL of Lysis buffer to 
the pellet and vortexing for 20 seconds. Protei-
nase K (10µl of 10 mg/ml) was then added and 
incubated at 60°C for 10 minutes. The samples 
were centrifuged briefly for 10-30 seconds and 
the supernatant was transferred to sterile 2ml 
sterile tubes. Genomic DNA was precipitated by 
adding 100µl of 2.5M NaCl to the supernatant 
followed by one volume of 100% ethanol. After 
gentle mixing it was centrifuged at 10,000 rpm 
for 10 minutes. The pellet was then washed with 
70% ethanol. The DNA was resuspended in 50 
µl of nuclease-free water and the DNA integrity 
checked on 1% agarose gel.  The resultant DNA 
samples were genotyped for HTTLPR short (s) 
and long (l) polymorphisms using the PCR pro-
cedure and primers described by Wendland et 
al. (56]. All genotyping was performed in du-
plicate.

Statistical analysis

Data were analysed via IBM SPSS version 20. 
Descriptive analysis was undertaken by Frequen-
cies and Explore to obtain means, standard devi-
ations and 5% means to test for the effects of out-
liers, skewness and kurtosis. Distribution of vari-
ables was analysed by the Kolmogorov-Smirnov 

test plus inspection of Normal Q-Q plots. Cron-
bach alpha was obtained to test the internal con-
sistency of scales used. Participants were formed 
into subgroups on the basis of mean scores on 
scales, and MANOVA was used to test for the 
presence of significantly different ZSDS scores 
in high vs low subgroups of CDRISC, Negative 
Childhood Events and Recent Life Stressors, 
plus genotype. ANOVA plus Scheffe post hoc 
contrasts were performed to test for differences 
in ZSDS scores across the three allele subgroups. 
Linear regression was used to examine the rela-
tive contribution that CDRISC, Negative Child-
hood Events and Recent Life Stressors made to 
ZSDS score; Logistic regression was used to test 
these variables against ZSDS clinical status; Hi-
erarchical regression and change in R square was 
used to test for the effect of adding variables into 
the regression equation. Alpha was set at .05 and 
observed power was determined to test for the 
presence of Type II errors. A priori power anal-
ysis (G Power 3) was undertaken for both the 
planned MANOVA and regression analyses. For 
the MANOVA, the required sample size (Effect 
size = .2, alpha = .05, Power (1-B) = .95, number of 
groups = 9) was 126 (which we set as our sample 
size). For the regression, using a similarly small 
ES, the required sample size was 121.

All procedures were approved by the Univer-
sity of New England Human Research Ethics 
Committee.

Results

Table 1 shows the mean, SD, median, 5% 
trimmed mean, maximum and minimum scores 
for each of the variables except gender and gen-
otype, plus the Cronbach alpha internal consist-
ency values for the scales measuring psycholog-
ical variables. The 5% trimmed means were all 
relatively close to the actual means, indicating 
minimal effects from outliers. Internal consist-
ency values (Cronbach’s alpha) were accepta-
ble.  Kolmogorov-Smirnov statistics were non-
significant for the ZSDS and CDRISC. Although 
there was some minor skewness in scales col-
lecting data on childhood events and recent 
stressors, inspection of the Normal Q-Q plots 
for these scales indicated the presence of fair-
ly straight lines, suggesting acceptable normali-
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ty for all variables and justifying the use of par-
ametric analyses. Six participants (4.8% of the 
sample) were currently taking antidepressants, 
and 21 participants (16.67%) met Zung’s criteria 
for clinically significant depression, including 2 
of those participants who reported taking anti-
depressant medication.

Variable Mean SD Median 5% trimmed 
mean

Maximum Minimum Cronbach
alpha

CDRISC 73.29 14.35 73.0 73.67 100 34 .928
Child negative 7.66 8.99 5.0 6.49 43 0 .673
Recent stressors 3.08 4.22 0.00 2.62 17 0 .653
ZSDS 32.92 7.62 32.0 32.64 53 20 .812

Table 1. Descriptive data (n = 126)  

effect for CDRISC, with participants with CDR-
ISC scores above the mean having significant-
ly lower ZSDS scores (M = 29.111, SD = 5.809) 
than participants with CDRISC scores below the 
mean (ZSDS M = 36.582, SD = 7.536). Other ef-
fects were non-significant when the appropri-
ate Bonferroni correction was applied (.05/4 = 
.0125).  The observed power (shown in Table 2) 

Table 2. ANOVA results for genotype, resilience, negative childhood events an decent life stressors on ZSDS total score (df = 1, 119)

1 corrected p = .0125

Variable F p1 Observed power
Genotype 3.971 .022 .700
CDRISC 19.603 .000 .992
Negative childhood events .203 .653 .073
Recent life stressors 2.934 .090 .396
Genotype x Negative Childhood 
Events x Recent Life Stressors 3.329 .040 .618

There were 29 ss, 53 sl and 44 ll carriers of 
these subtypes of the 5-HTTLPR polymorphism 
(Hardy-Weinberg Equilibrium: X2 = 2.709, p > 
.05).  There was no significant difference in the 
distribution of the three allele types according 
to gender. Prior to further exploration of rela-
tionships between variables, MANOVA indicat-
ed that there were no significant differences on 
any of the dependent variables shown in Table 
1 according to gender, thus allowing all partici-
pants’ data to be examined in a single data set. 

As an initial exploration of the relationships 
between genotype and the psychological varia-
bles, orthogonal contrasts were undertaken by 
splitting the sample according to the mean scores 
for the CDRISC, Negative Childhood Events and 
Recent Life Stressors, plus coding the three gen-
otypes (ss, sl, ll) separately. A 3 (genotype) x 2 
(high vs low resilience) x 2 (high vs low nega-
tive childhood events) x 2 (high vs low recent life 
stressors) ANOVA with ZSDS total score as the 
dependent variable was conducted and results 
are shown in Table 2.  There was a significant 

for the comparisons made between genotypes 
largely excludes the presence of a Type II error 
in that result. 

Comparisons represent a robust form of data 
analysis, one which describes major effects. As 
suggested by the non-significant trends ob-
served in the ANOVA reported in Table 2 when 
appropriate corrections were applied for multi-
ple comparisons, there may be more subtle rela-
tionships between these variables which warrant 
further investigation. Therefore, in order to more 
fully explore the inter-relationships between re-
cent and distant stressor events, resilience, gen-
otype and depression, data were analysed via a 
regression model. As a first step in that process, 
Pearson correlations were performed and Ta-
ble 3 shows the correlation matrix between age 
and psychological variables (resilience, child-
hood negative events, recent stressors) and total 
ZSDS depression score. Although the frequen-
cy of reported Negative Childhood Events in-
creased with age, that relationship was not sig-
nificant at the Bonferroni-corrected level of  p = 
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.0125. The significant direct relationship between 
depression and Negative Childhood Events and 
also between depression and recent stressors fits 
with the hypothesis that both proximal and dis-
tal stress can be associated with increased de-
pression. The inverse relationship between de-
pression and resilience is also congruent with 
previous data that suggest the latter factor may 
have a buffering effect upon depression. 

Although the correlation matrix shown in Ta-
ble 3 suggests the presence of several statistically 
significant relationships between variables, the 
predictive power of the genotype and psycho-
logical variables upon depression is more clear-
ly depicted via linear regression. Tolerance val-
ues were all greater than .5, and VIF values were 
less than 2.0, indicating that multicollinearity 
was not a problem with these data.  Inspection 
of the Normal Probability Plot (P-P) and scat-

ZSDS
Age .098 .201 -.046 -.147
CDRISC -.079 -.151 -.596*
Negative Childhood 
Events .162 .284*

Recent Life Stressors .356*

Variable Beta t
Genotype .026 .396
CDRISC -.553 -8.177*
Negative Childhood Events .208 3.063*
Recent Life Stressors .230 3.355*

* p < .0125

Table 3. Correlation matrix for age and psychological variables

Table 4. Linear regression of predictive power for significant correlates of ZSDS total score

Recent stressorsChild negative eventsCDRISC

* p < .0125

Table 5. Logistic regression predicting  likelihood of clinically significant depression

B S.E. Wald df p1 Odds Ratio
95% C.I. 

for Odds Ratio
Lower Upper

CDRISC -.084 .022 14.140 1 .000 .919 .880 .961

Childhood negative 
events .057 .029 3.934 1 .047 1.059 1.001 1.120

Recent Stressors .118 .058 4.208 1 .040 1.126 1.005 1.261

Constant 3.100 1.455 4.540 1 .033 22.193
1Corrected p = .0125
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terplot showed a straight diagonal line for the 
former and an approximate rectangle for the lat-
ter, with no outliers. Cook’s Distance maximum 
was 0.92. These data indicate that normality, lin-
earity, homoscedasticity and independence of re-
siduals were satisfactory.  

When total ZSDS score was the dependent var-
iable and genotype and the psychological pre-
dictor variables which showed significant cor-
relations with ZSDS total score (Table 3) were 
entered together, R square was .474, indicating 
that the model explained almost half of the var-
iance, and this result was significant (F(4,122) = 
26.558, p < .001).  Beta weights (standardised co-
efficients), t values, and significance are shown 
in Table 4, and indicate that (as expected from 
the ANOVA results) participants’ resilience 
scores were the strongest (inverse) predictor of 
their depression scores, followed by frequen-
cy of recent major stressor events and negative 
childhood events. Genotype failed to significant-
ly predict depressive symptom scores.

To further explain the relationship between 
these three predictor variables and depression, 
hierarchical multiple regression was applied, en-
tering only the significant psychological varia-
bles (CDRISC, Negative Childhood Events and 
Recent Life Stressors) in separate blocks, with 
CDRISC as the first block, Negative Childhood 
Events as the second block and Recent Life Stres-
sors as the third block. The R square for the first 
block was .365 (F(1,122) = 69.461, p < .001), .423 
for the second block with an R Square change 
of .059 (F = 12.198, p < .005), and .473 for the 
third block with an R square change of .050 (F = 
11.233, p < .005. ANOVA on ZSDS by high vs low 
(divided according to the mean values for each 
scale) subgroups for CDRISC, Recent Life Stres-
sors and Negative Childhood Events showed no 
significant interactions. Thus, all three predic-
tor variables made separate and significant ad-
ditional contributions to ZSDS scores and must 
be considered as independent predictors of de-
pression.

Logistic regression was used to test for the ef-
fects of resilience, frequency of negative child-
hood events and frequency of recent stressors 
as predictors of whether participants met Zung’s 
cut off for ‘clinically significant depression’ as 
described above. Although only 21 participants 
met this criteria, the full model containing all 

three psychological predictors shown in Table 
5 was statistically significant (χ2 (3, N =  126) = 
30.816, p < .001), indicating that the model could 
distinguish between participants with clinical-
ly significant depression and those who did not 
meet this cutoff. The whole model explained be-
tween 22.3% (Cox and Snell R square) and 37.5% 
(Nagelkerke R Square) of the variance in depres-
sion status and correctly classified 83.6% of the 
cases. As shown in Table 5, only CDRISC sig-
nificantly contributed to depression clinical sta-
tus, with the odds ratio indicating that partici-
pants with high resilience had a lower than even 
(91.9%) chance of also experiencing clinically sig-
nificant depression.

These data indicate that psychological resil-
ience alone significantly predicted depression 
clinical status but that resilience and distal and 
proximal stressors significantly predicted total 
depression scores. However, those analyses were 
performed using each variable as a discrete en-
tity, and it is of further interest to investigate the 
interactions between the stressor and resilience 
variables and depression. Because genotype 
might also be significantly involved in those re-
lationships via interaction with stressors and re-
silience, dummy genotype variables were cre-
ated and then fed into a hierarchical regression 
model with the existing psychological variables 
described above, using ZSDS score as the out-
come variable. The ss form of genotype was cod-
ed as zero (should this be 0 for consistency?), sl 
as 1 and ll as 0 for a new dummy variable called 
‘sl’; the ss and sl were coded as 0 and ll as 1 for 
another dummy variable called ‘ll’.  Three new 
interaction variables were created using the ‘sl’ 
x Negative Childhood Events, ‘sl’ x Recent Life 
Stressors, and ‘sl’ x Resilience; three addition-
al interaction variables were also created simi-
larly using the ’ll’ dummy variable x each of the 
three psychological variables. Using these geno-
type dummy variables, a three-step hierarchical 
regression was run, using the ‘sl’ and ‘ll’ dum-
my variables as the first block, Negative Child-
hood Events, Recent Life Stressors and Resil-
ience as the second block, and the 6 interaction 
variables as the third block.  The R Square for the 
first block was .037 (ns); when the second block 
was added the R square rose to .488 (F(3,117) = 
34.291, p < .001), but did not change significant-
ly when the third block was added (R square =  
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.516, ns), indicating that genotype effects were 
not significant predictors of ZSDS scores, either 
alone or when in association with the stressors 
and resilience data. 

Discussion

Similar to  many of the studies reviewed by 
Karg et al., [9] and Sharpley et al. [10], this study 
did not find a significant direct association be-
tween the ss allele of the 5-HTTLPR and depres-
sion, measured either as total scores on the ZSDS 
or when participants were classified according 
to their clinical status. Nor were any significant 
interactions found between that allele, stress and 
depression. While the current null finding does 
not challenge the overall robust relationship be-
tween the ss and depression that emerged from 
Sharpley et al.’s meta-analysis of 81 studies, it 
does add to the previous non-significant find-
ings reported by those authors for a substantial 
portion of the studies they reviewed, and sug-
gests that there may be some other as yet uni-
dentified gene or genes or other intervening var-
iables in the gene x environmental stress equa-
tion which could be further investigated to elu-
cidate the inconsistency across studies found for 
the ss, stress and depression. 

One of those potential intervening variables 
could be psychological resilience. The data from 
this study showed that resilience was the most 
powerful (inverse) predictor of ZSDS total score, 
followed by Recent Life Stressors and then Neg-
ative Childhood events in this sample. Thus, al-
though both proximal and distal stressors con-
tributed to participants’ total depression scores 
on the ZSDS, resilience was a powerful buffer 
against the presence of elevated ZSDS scores. In 
addition, only resilience was associated with a 
reduced likelihood of being included in the clin-
ically significant category for depression. Each 
of the three environmental/psychological var-
iables may thus be described as making sepa-
rate and significant contributions to depression 
when viewed as a continuous variable, with dis-
tal and proximal stressors being associated with 
elevated depression, and resilience being associ-
ated with lowered depression. When described 
as a categorical variable (i.e., presence/absence of 

clinically significant depression), only resilience 
was a significant predictor variable.

When investigated for their interaction effects 
upon depression, no significant results were 
present for any of the psychological variables 
when they were paired with genotype via dum-
my variable procedures. This suggests that the 
addition of genotype to the three psychological 
variables did not significantly add to the rela-
tive predictive power of those psychological var-
iables, and also suggests that genotype did not 
compete well with stressors or resilience in pre-
dicting depression in this study.  Taken alone, 
these specific findings argue that past and recent 
stressors, plus resilience, may be more powerful 
predictors of depression when used alone with-
out the 5-HTTLPR. 

This study has several limitations. First, the 
sample was not overly large, but of sufficient 
size and statistical power (as demonstrated by 
a priori power analysis and observed power) to 
detect the presence of several significant rela-
tionships between variables. This is an impor-
tant point, since the problem of restricted sam-
ple size has been suggested as explaining null 
effects from studies which used genome-wide 
factors. That is, when a very large number of 
variables is used (i.e., some hundreds of thou-
sands of genetic factors) to detect significant pre-
dictor effects on depression, the required sam-
ple size also needs to be commensurately very 
large. However, in studies of a restricted number 
of variables (such as this one), statistical power 
is not an issue when power analysis verifies the 
satisfactory nature of smaller samples.

Although it was not a limitation per se, the 
sample was restricted to one geographical locale, 
and cross-cultural and national factors might be 
a target for future investigations. The test of de-
pression used in this study is adequate and has 
satisfactory validity and reliability, but meas-
urement of depression in further studies might 
use a standardised clinical interview as an alter-
native, although the presence of significant re-
lationships between some of the psychological 
factors and ZSDS scores and clinical status sup-
ports the use of that instrument here. The study 
was cross-sectional, and results need to be com-
pared to a longitudinal study, which would also 
address possible recall bias regarding childhood 
adverse events. Finally, there are some recent 
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data suggesting that some patients who have 
elevated MDD scores on screening instruments 
may be comorbid Post-Traumatic Stress Disorder 
patients also [57]. Delineation of these patients 
from those who are suffering from MDD alone 
would further clarify the relationship between 
the 5-HTTLPR, stress and depression.

In conclusion, these results add to those from 
several studies to support the extension of the 
gene x environment interaction equation of 
5-HTTLPR, distal and proximal stressors to in-
clude another factor—that of psychological re-
silience. None of the studies which Karg, et al. 
[9]  and Sharpley et al. [10] reviewed and which 
supported the ss allele x stress as significant pre-
dictors of depression also demonstrated that all 
participants with the ss allele and who experi-
enced stress became depressed.  That is, as in 
most studies of such phenomena, although the 
majority of participants follow the hypothesised 
causal relationship, several do not. It may be that 
further exploration of the influence of psycho-
logical resilience in those participants might clar-
ify the ways in which the gene x environment in-
teraction occurs. Although resilience appears to 
have genetic indicators [24, 58], no study to date 
has used that data to investigate how resilience 
might interact with 5-HTTLPR and stress to in-
fluence depressive status, and that is a potential 
fruitful avenue of future research into ways of 
identifying those people who are most at-risk of 
developing depression following either recent or 
past stressors, and for identifying them in eve-
ryday clinical practice settings. As well as being 
of potential value to patients with MDD them-
selves, resilience may also be a factor in the well-
being of the families of those patients, who suf-
fer from considerable burden themselves [59].
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