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Abstract

Backgronnd: Among the various components of subjective well-being, satisfaction with life attracts
considerable interest, and the research about the antecedents of this construct is a thriving field in the
scientific literature. Therefore, the present study aimed at investigating the factor that may in-fluence
satisfaction with life, by specifically focusing on post-traumatic stress symptoms and mature defense
mechanisms, controlling for gender and age as covariates.

Method: A sample of 703 Italian individuals (495 Women; 208 Men) with a mean age of 34.80 years
(SD = 11.81) was involved in the research. They completed an online survey including the Satisfaction
with Life Scale, Impact of Event Scale - Revised, and the Forty Item Defense Style Questionnaire,
after they were briefed on the general aim of the study and provided informed consent. Data were
analysed by performing Pearson’s r partial analysis (controlling for gender and age) and implementing
two moderation models.

Results: In the first moderation model, the total score of post-traumatic stress symptoms showed a
significant and negative association with satisfaction with life, moderated by mature defenses. Such
data was further investigated, exploring the role of intrusion, avoidance, and hyperarousal sub-
dimensions. Results showed that avoidance was significantly and negatively related to satisfaction with
life, with the moderation of mature defenses. Finally, age was found to interact with satisfaction with
life, so younger subjects had lower levels of life satisfaction.

Conclusions: The present study highlighted the negative association between post-traumatic stress
symptoms (and specifically, avoidance) and satisfaction with life, highlighting the protective role of
mature defenses in this relationship. Such data may provide useful knowledge to implement tailored
interventions.
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1. Introduction

Satisfaction with life regards the general individual's evaluation concerning their quality of life,
based on the perception of the achievement of one's goals and the satisfaction of one's desires
(Diener et al.,, 1985, Pavot & Diener, 1993). It has been conceptualized as a key component of
subjective well-being (Diener & Suh, 1999), and this theorization finds empirical confirmation
in significant associations with physical and mental health (Trzebinski et al., 2020; Salovey et al.,
2000). Indeed, satisfaction with life was positively associated with self-esteem (Morriss et al.,
2019), resilience (Matud et al., 2014), positive affect (Busseri, 2018), and reduced mortality
(Chida & Steptoe, 2008). On the other hand, lower levels of life satisfaction have been related
to perceived stress (Gori et al., 2020a), burnout (Haar & Roche, 2010), sleep disorders (Mahamid
et al., 2022), depression (Mahmoud et al., 2012), anxiety (Fergusson et al., 2015), and suicide
ideation (Chang et al., 2019). Given this evidence, the study of the antecedents of life satisfaction
gained considerable interest in the scientific research field (Lyons et al., 2013), as well as in
clinical practice due to the salient applicative implications (American Psychiatric Association,
2022). Therefore, the present study aimed at exploring the factor that may influence satisfaction
with life and how they interact with each other, by specifically focusing on post-traumatic stress

symptoms and mature defense mechanisms.

The Diagnostic and Statistical Manual of Mental Disorders, 5th edition, text revision (DSM-5-
TR; American Psychiatric Association, 2022) describes post-traumatic stress disorder (PTSD)
as a problematic condition that can emerge after living potentially traumatic events which
includes symptoms of intrusion, avoidance, negative alterations in cognition and mood, and
hyperarousal persisting more than 1 month and causing clinically significant distress or
impairment of social, occupational or other important areas of functioning. Higher levels of
post-traumatic stress symptoms were associated with anxiety (Gori & Topino, 2021) depression
(Copanitsanou et al., 2018), worry (Gori et al., 2023a), suicidal ideation (Jakupcak et al. 2011),
hostility and anger problems (Jakupcak et al., 2007), alcohol misuse (Debell et al., 2014), physical
symptoms (Pacella et al., 2013), lower levels of self-efficacy (Steger et al., 2015), as well as
feelings of worthlessness and a lower perception of meaning in life (Fischer et al., 2020).
Consistently, post-traumatic stress symptoms were related to lower subjective quality of life

(Holowka & Marx, 2012) and lower perception of satisfaction with life (Morgan et al., 2017).

The concept of defense mechanism originated with Freud (1894) to describe unconscious
mental processes that safeguard individuals from conflicting ideas and intolerable emotions

stemming from them. Over the years, through extensive research and clinical practice, these
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mechanisms have been explored in greater depth, opening the path to studying their varying
degrees of adaptive functionality (Freud, 1915, 1926). More recently, the concept of the defense
mechanism has been further expanded (Cooper, 1998), recognizing their role not only in
regulating emotions but also in maintaining or re-establishing representations of self and others,
which aid in fostering self-esteem and reducing distress. In light of these developments, one of
the most widely accepted categorizations of defensive mechanisms classifies them as mature,
neurotic, and immature, based on the level of reality distortion involved in their use (Cramer,
2006; Vaillant, 1992). Specifically, mature defenses moderate the individual's responses to
stressful conditions without distorting reality, while allowing awareness of personal desires,
fears, and emotional responses, thus optimizing adaptation (Vaillant, 2022). They were
negatively associated with psychological symptomatology (Di Giuseppe et al., 2020a; Gori et al.,
2021a), such as perceived stress (Gori et al., 2020a, Topino & Gori, 2023), anxiety (Gori et al.,
2022a), and depression (Carvalho et al., 2013), and alexithymia (Di Giuseppe & Conversano,
2022), to name a few. In parallel, previous evidence has shown that individuals with a more
adaptive defensive functioning linked to greater use of mature defenses present a greater sense
of personal fulfilment and emotional exhaustion (D1 Trani et al., 2022), subjective well-being,

and life satisfaction (Lyke, 2010).

Given the aforementioned evidence, this research investigated the relationships between factors
that may influence the levels of satisfaction with life, focusing on post-traumatic stress
symptoms and mature defense mechanisms. Indeed, the effects of post-traumatic stress
symptoms on mental health and well-being have currently been highlighted in the literature
through the implementation of different types of designs (e.g., cross-sectional, Hassan et al.,
2017; and longitudinal, Tanaka et al., 2022) and in several settings (e.g., face to face, Huang et
al., 2022; and online, Grubbs & Chapman, 2019). However, studies about the peculiar
association between post-traumatic stress symptoms and satisfaction with life, also considering
specific symptoms (intrusion, avoidance, and hyperarousal) and without neglecting the

investigation of possible protective factors, are still scarce.

Therefore, to achieve the proposed goal, a simple moderation model was tested in this research

(see Figure 1, part A), hypothesizing that:
H,) Post-traumatic stress symptoms will be negatively associated with satisfaction with life;

H:) Mature defenses will moderate this relationship, such that for higher levels of mature
defenses the negative effect of post-traumatic stress symptoms on satisfaction with life will

weaken.
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Figure 1. Conceptual (A) and statistical model (B) concerning the moderation of the mature defenses in

the relationship between the total score of post-traumatic stress symptoms and satisfaction with life,

controlling for gender and age.

Furthermore, since previous studies have shown that the variables of interest can be influenced
by factors such as gender or age (Joshanloo & Jovanovi¢, 2020; Zaragoza Scherman et al., 2020),

these factors were controlled as covariates to test the solidity of the interactions hypothesized

in the model.
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Finally, the specific association of intrusion, avoidance, and hyperarousal with satisfaction with
life was explored, further investigating the mediating role of mature defenses and controlling

for gender and age.
2. Materials and Methods
2.1 Participants and Procedure

A sample of 703 Italian subjects (495 Women; 208 Men) was involved in the present research.
Their age ranged from 18 to 69 years (M = 34.80; SD = 11.81). All participants were recruited
on the Internet through a call for participants posted on various social media and completed an
anonymous online survey hosted on the platform Google Forms, where they completed all the
self-report measures after they were briefed on the general aim of the study and provided
informed consent electronically. The study was approved by the first author’s institutional
Ethical Committee (Integrated Psychodynamic Psychotherapy Institute, IPPI; ethical approval
number 001C/2021).

2.2 Measures
2.2.1 Satisfaction with Life Scale (SWLS)

The Satisfaction with Life Scale (SWLS; Diener et al., 1985; Italian version: Di Fabio & Gori, 2016,
2020) was used to assess satisfaction with life. It is a self-report scale and consists of 5 items
scored on a seven-point Likert scale (from 1 = “Strongly disagree”; to 7 = “Strongly agree”).
The one-dimensional structure of the scale was confirmed in its Italian version (Di Fabio &
Gori, 2016, 2020), enabling the calculation of a total score ranging from 5 to 35. In the present

sample, the Cronbach alpha of the scale was 0.90.
2.2.2 Impact of event scale — revised (IES-R)

The Impact of event scale — revised (IES-R; Weiss & Marmar, 1996; Italian version: Craparo et al.,
2013) was used to assess post-traumatic stress symptoms based on the conceptualization of the
DSM-IV ((American Psychiatric Association, 1994, 2000), which was revived and integrated
into the fifth edition (American Psychiatric Association, 2013; American Psychiatric
Association, 2022). The IES-R is a self-report scale and consists of 22 items scored on a five-
point Likert scale (from 0 = “Not at all” to 4 = “Extremely”), which allows calculating scores
for both the total and three sub-dimensions: Intrusion (8 items), Avoidance (8 items) e
Hyperarousal (8 items). In the present sample, the Cronbach alpha was 0.92 for the total score,
and 0.77, 0.88, and 0.81 for the subdimensions of intrusion, avoidance, and hyperarousal,

respectively.
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2.2.3 Forty Item Defense Style Questionnaire (DSQ — 40)

The Forty Item Defense Style Questionnaire (DSQ-40; Andrews et al., 1993; Farma & Cortinovis,
2000) was used to assess defense mechanisms. It is a self-report scale of 40 items scored on a
nine-point Likert scale (from 1 = “Strongly disagree” to 9 = “Strongly agree”), which allows
assessing three main styles: 1) the mature defense style (sublimation, humor, anticipation, and
suppression); 2) the neurotic defense style (pseudo-altruism, idealization, and reaction
formation); 3) the immature defense style (projection, acting out, isolation, devaluation, autistic
fantasy, denial, passive aggressiveness, displacement, disassociation, splitting, rationalization,
and somatization). In the present sample, the Cronbach alpha of the scale was 0.60 for the

mature subscale, 0.61 for the neurotic subscale, and 0.83 for the immature subscale.
2.3 Analytic plan

The SPSS statistical software (v. 25.0, IBM, Armonk, NY, USA) was used to analyse the
collected data. Controlling for gender (Men coded as 0 and Women coded as 1) and age,
Pearson’s rpartial analysis was performed to investigate possible correlations between traumatic
satisfaction with life, defense styles (Mature, neurotic, and immature) and post-traumatic stress
symptoms (both the total score and the three subscales). Then, the hypothesized model was
tested by using the macro-program PROCESS 3.4 (Hayes, 2018): a moderation model (Model
1) was implemented, by investigating the moderation of mature defense mechanisms in the
relationship between the total score of post-traumatic stress symptoms and satisfaction with
life, controlling for Gender and Age as possible covariates. The conditional indirect effect was
analysed following the Johnson-Neyman procedure (1936), by evaluating the conditional effects
of post-traumatic stress symptoms at three levels of mature defense style, i.e., -1SD Mean, +1
SD. Then, an explorative follow-up multiple linear regression analysis was implemented to
identify the post-traumatic stress symptoms (Intrusion, Avoidance, and Hyperarousal)
associated with satisfaction with life, further investigating the moderation of mature defenses
and controlling for Gender and Age as possible covariates. Multicollinearity was tested by
examining Tolerance and Variable Inflation Factor (VIF): Tolerance values below 0.20 (Menard,
1995) and VIF above 5.0 (James et al., 2013) were considered indicators of multicollinearity
issues. The 95% confidence interval (CI) was calculated for each regression coefficient included
in the model. The bootstrap technique (5,000 bootstrapped samples with 95% CI) was also used

to assess the statistical stability of the analyses.
3. Results

Controlling for age and gender, satisfaction with life was significantly and positively associated
with mature defenses (» = 0.19, p < 0.01), while it showed significant and negative associations

6
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with the total score of post-traumatic stress symptoms (r = -0.26, p < 0.01) and its subscales

(see Table 1).

Table 1. Correlations between the variables, controlling for age and gender

1 2 3 4 5 6 7 8
1. Satisfaction with life 1
2. Mature defenses 0.190 1
3. Neurotic defenses -0.139 0.293 1
4. Immature defenses -0.283 0.288 0.568 1
5. Post-traumatic stress symptoms (total) -0.258 0.016 0.402 0.444 1
6. Intrusion -0.169 0.129 0.336 0.410 0.837 1
7. Avoidance -0.257 -0.027 0.378 0.389 0.933 0.640 1
8. Hyperarousal -0.266 -0.060 0.362 0.391 0.905 0.609 0.832 1

Note: Bold values indicate significant p-values. The significant correlations were all at the p < 0.01 level.

Concerning the single moderation analysis, a negative effect in the relationship between post-
traumatic stress symptoms on satisfaction with life (6 = -0.68, p < 0.001, LLCI = -0.3829—ULCI
= -0.1614) was found (Hj) and was significantly moderated by mature defense mechanisms (f
= 048, p < 0.01, LLCI = 0.0014-ULCI = 0.0064; H), controlling for gender and age as
potential confounders (see Figure 1 and Table 2). Specifically, while gender showed no
significant influences in the model, age showed a significant and positive effect on satisfaction

with life (6 = 0.97, p < 0.01, LLCI = 0.0152-ULCI = 0.0953).

Table 2. Coefficients of the moderation model involving post-traumatic stress symptoms (total

score), mature defenses, and satisfaction with life, controlling for gender and age

Consequent
Y
Bootstrap

Antecedent B SE ’ 95% CI
X by -0.272 0.056 < 0.001 [-0.3710; -0.1488]
W b, -0.002 0.052 0.972 [-0.1011; 0.1052]
Mx W b3 0.004 0.001 < 0.01 [0.0010; 0.0062]
C1 by 0.303 0.536 0.572 [-0.7113; 1.3827]
C2 bs 0.055 0.02 < 0.01 [0.0171; 0.0930]
Constant iy 230,840 25,296 < 0.001 [18.0037; 27.8203]

R2=10.128

F(5, 697) = 20.371, p < 0.001
X = Post-traumatic stress symptoms (total score); W = Mature defenses; Y =
Satisfaction with life; C1 = Gender (coded as 0 = Men; 1 = Women); C2 = Age.
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Furthermore, the conditional effect was tested by exploring the conditional effects of post-
traumatic stress symptoms (total score) at three levels of mature defenses style (-1SD, Mean,
+1SD). The negative association between post-traumatic stress symptoms (total score) and
satisfaction with life was stronger at low levels of mature defenses (estimate = -0.14(0.02), p <
0.001; LLCI = -0.1766; ULCI = -0.1044), than at average (estimate = -0.10(0.01), p < 0.001;
LLCI = -0.1318; ULCI = -0.0752) and high levels (estimate = -0.07(0.02), p < 0.001; LLCI = -
0.1043; ULCI = -0.0287). Therefore, when participants reported higher levels of mature

defenses, the negative effect of post-traumatic stress symptoms on satisfaction with life weakens

(see Figure 2).
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Figure 2. Graphical representation of the moderation effect

The multiple linear regression was used to predict satisfaction with life, based on the three post-
traumatic stress symptoms factors (i.e., intrusion, avoidance, hyperarousal) with the moderation
by mature defenses and controlling for age and gender. A regression equation explaining a
significant amount of variance in satisfaction with life was found: F(9,693)=12.122, p < 0.001,

R? = 0.136 (see Figure 3).
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Figure 3: Conceptual (A) and statistical model (B) concerning the moderation of the mature

defenses in the relationship of intrusion, avoidance, and hyperarousal with satisfaction with life,
controlling for gender and age

9



MJCP |11, 2, 2023 Gori et al.
The analysis showed that the symptoms of intrusion and avoidance did not significantly predict
value satisfaction with life (see Table 3).

Table 3. Coecfficients of the model involving intrusion, avoidance, hyperarousal, mature

defenses, and satisfaction with life, controlling for gender and age.

Consequent
Y
Bootstrap
B SE P

Antecedent 95% CI
X1 by -0.018 0.240 0.941 [-0.5411; 0.5394]
X2 b2 -0.912 0.307 < 0.01 [-1.5167; -0.2733]
X3 bs 0.335 0.366 0.360 [-0.4148; 1.0349]
M by 0.001 0.054 0.979 [-0.1040; 0.1201]
X1xM bs 0.000 0.005 0.969 [-0.0114; 0.0102]
X2xM bs 0.019 0.007 < 0.01 [0.0046; 0.0320]
X3xM by -0.012 0.008 0.158 [-0.0278; 0.0053]
C1 bs 0.391 0.538 0.468 [-0.6682; 1.4379]
C2 be 0.053 0.021 <0.01 [0.0142; 0.0900]
Constant Zy 23.046 2.459 < 0.001 [18.3461; 27.3202]

R? = 0.136
F(9,693)=12.122, » < 0.001

X1 = Intrusion; X2 = Avoidance; X3 = Hyperarousal; W = Mature defenses; Y = Satisfaction with
life; C1 = Gender (coded as 0 = Men; 1 = Women); C2 = Age.

However, avoidance level did significantly predict the value of satisfaction with life (5 = -0.97,
»<0.01, LLCI = -1.5144-ULCI = -0.3103), with the significant moderation of mature defenses
(#=10.93,p<0.01, LLCI = 0.0051-ULCI = 0.0319). Furthermore, gender showed no significant
influences in the model, while age had a significant and positive effect on satisfaction with life
(#=0.09,p<0.01, LLCI = 0.0127-ULCI = 0.0934). The VIF values did not exceed 5.0 (highest
values: 3.707 for Avoidance and 3.602 for Hyperarousal), and the Tolerance ones were not
below 0.20 (lowest values: 0.270 for Avoidance and 0.278 for Hyperarousal) indicating that

multicollinearity did not constitute a limitation of the study.

Finally, the Bootstrap analysis confirmed the robustness and statistical solidity of the observed

significant effects (see Table 2 and Table 3).

10
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4. Discussion

The substantial variety of outcomes related to satisfaction with life attracts a justified and
considerable interest in this construct, to the point that it has been studied from multiple
perspectives (e.g., top-down and bottom-up) and in several contexts (e.g., clinical,
organizational, etc...) over the years. (Egede et al., 2016; Erdogan, 2012) In this line, the present
research aimed at investigating the factor that may be associated with satisfaction with life, by
placing a specific focus on post-traumatic stress symptoms, mature defenses, and their

interactions.

Results showed that post-traumatic stress symptoms were significantly and negatively related to
satisfaction with life, supporting the first hypothesis (Hy). This data is in line with findings from
previous research (Morgan, 2017, Gori et al., 2022b), where the negative impact on several areas
of life and the functional deterioration deriving from PTSD was highlighted (Holowka & Marx,
2012; Karatzias et al., 2013) and the negative association between the general levels of post-
traumatic stress symptoms and the subjective quality of life both in cross-sectional (D'Ardenne
et al., 2005) and longitudinal studies (Schnurr et al., 2006) was found. Furthermore, mature
defenses significantly moderated the relationship between post-traumatic stress symptoms and
satisfaction with life, confirming the second hypothesis (Hz). Specifically, as the levels of mature
defenses increased, the negative effect of post-traumatic stress symptoms on satisfaction with
life weakened. Such finding is consistent with evidence showing that mature defenses were
associated with higher adaptation and resilience in stressful conditions (Hersoug et al., 2021;
Tanzilli, 2021), promoting better psychophysical health (Vaillant, 2022, Malone et al., 2013) and
promoting subjective well-being (Lyke, 2010).

Moreover, the follow-up analysis has shown that the association between post-traumatic stress
symptoms and satisfaction with life was mainly explained by the significant effect of avoidance.
This finding echoes the outcomes of Kashdan and colleagues (Kashdan et al., 2010) studying a
sample of veterans suffering from PTSD, where only those with high levels of avoidance
reported significant impairment in well-being levels. Similar results were also replicated in cancer
patients with PTSD, where it was shown that avoidance had a significant negative influence on
patients' quality of life, also increasing their anxiety (Oliveri et al., 2019) and depression (Aguirre-
Camacho et al, 2017). Plausibly, therefore, avoidance processes could limit the person's
experiential range, preventing them from finding adaptive strategies for managing negative
emotions and moving them away from rewarding experiences and well-being (Gori et al.,

2021b). Consistent with this framework and with the results obtained in the previous analyses,

11
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indeed, data showed that mature defenses significantly moderated also the relationship between
avoidance and satisfaction with life, favouring the integration of painful experiences (Vaillant,

1995) and limiting the negative effects of this post-traumatic stress symptom.

Finally, the role of gender and age as potential confounders was tested, and all the relationships
shown in the investigated models were still statistically solid regardless of these variables.
Specifically, gender did not have a significant impact on satisfaction with life. In this regard, the
scientific literature across different countries has found small (Joshanloo & Jovanovi¢, 2020) or
insignificant effects (Batz-Barbarich et al., 2018; Joshanloo, 2018). Parallelly, a significant
relationship was shown between age and satisfaction with life. Such data is in line with existing
evidence (Daig et al., 2009) and is consistent with previous research that identifies a greater risk

of psychological distress among younger subjects (Brooks et al., 2020).

This study presents some limitations that should be acknowledged. First, the cross-sectional
nature of this research requires caution in the interpretation of causal links. An important
challenge for future research could be the implementation of a longitudinal design to replicate
such data. Furthermore, this study involved an online convenience sample, and this could limit
the generalizability of these data. Indeed, recent data show that 9.6% of households in Italy do
not have internet access at home and, among these, only 16.2% access from elsewhere (ISTAT,
2022). Therefore, although online methods are often used to assess PTSD or trauma-related
mental health problems (e.g., Bonsaksen et al., 2020), it is important to highlight that those who
do not have an internet connection may be not correctly represented by these results as well,
and future research should confirm this data in more inclusive and probabilistic samples.
Moreover, no measure was used to explore potentially traumatic events. In this regard, the
definition of the boundaries of the stress factor criterion has emerged as a controversial aspect
in the different editions of the Diagnostic and Statistical Manual of Mental Disorders (DSM),
from the definition of the disorder in the DSM-III (American Psychiatric Association, 1980) up
to the current version of the DSM-5-TR (American Psychiatric Association, 2022), and there
are debates in the literature about relying or not on DSM criterion A (Wathelet et al., 2021; Van
Hooff et al., 2009; Laurel Franklin et al., 2019). Indeed, although some specific types of traumas
may have prognostic value, the literature also highlights the need to consider the subjective
opinion of individuals on whether an event is traumatic (Laurel Franklin et al., 2019) and
supports the idea that the presence or absence of criterion A is not a determining factor for
predicting the evolution of mental health symptoms after a stressful event (Wathelet et al., 2021).

In this regard, van den Berg et al. (Van den Berg, 2017) showed no differences in the severity

12
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of PTSD symptoms in patients who met criterion A concerning the traumatic event or not.
Therefore, future research could enrich this debate, deepening the results obtained in the
present study by integrating the assessment of the level of post-traumatic stress symptoms also
based on criterion A. Finally, data were self-reported, and this may expose to reporting bias

(e.g., desirability). A multi-method may overcome this issue in future research.

5. Conclusions

The present study investigated the negative association between post-traumatic stress symptoms
and satisfaction with life, highlighting the critical protective role of mature defenses in this
relationship. In addition, this association was further deepened, underscoring the centrality of
the subdimension of avoidance. Such data may offer a further contribution to the research field
linked to these variables, also through the integration with previous evidence that emphasizes
the interrelation with other subjective or contextual dimensions (e.g., Erdogan et al., 2012, Gori
et al,, 2021c; Gori et al., 2021d, Gori et al., 2023b). Furthermore, the results of this study can
provide interesting insights for developing interventions aimed at limiting the association
between post-traumatic stress symptoms and lower life satisfaction. In this regard, it may be
functional to focus on the specific symptomatic dimension that guides this association
(avoidance) for which evidence has been provided about the effectiveness of specific
psychological (e.g., Kimbrough et al., 2010) and/or pharmacological (e.g., Heresco-Levy et al.,
2002) treatments, without neglecting the role of defense mechanisms by implementing the use
of more mature and adaptive ones (Cramer, 2000). The current findings are in line with previous
recommendations to consider the role of defenses in the therapy process (e.g., Békés et al., 2021;
Di Giuseppe et al.,, 2020b; Kahraman-Erkus, 2020; Settineri et al., 2019) and suggest the
significance of therapeutic and preventive activity focused on promoting a stronger adherence
to reality and minimizing distortions using mature mechanisms. Clinical interventions that
prioritize the cultivation of mature defense mechanisms may limit the negative impact of
traumatic events on individual well-being. By helping individuals develop healthier mechanisms
to deal with stress by fostering healthy reality testing, therapists may therefore contribute to
their clients' overall psychological resilience and improved quality of life. Concluding, the results
of this research may thus have important practical implications by suggesting useful information

to elaborate tailored interventions for both preventive and clinical activity.
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