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Abstract
Personality disorders (PDs) are highly prevalent in patients receiving psychiatric services,

and are associated with significant personal and social costs. Over the past two decades,

an increasing number of treatment studies have documented the effectiveness of treatment

for patients with PDs, especially when it comes to reduction of symptom distress, risk taking

behavior, self-harm, or suicide attempts. However, less is known about the more complex

aims of improving the personality structure itself, such as identity- and interpersonal distur-

bances. Emotional dysfunction is closely associated with PD pathology. The present study

investigated changes in affect consciousness (AC) in patients with avoidant or borderline

PD, and how these changes were associated with clinical status after 3 years of follow-up.

The study included 52 individuals; 79 percent were females, and mean age was 30 years.

The evaluations included the Affect Consciousness Interview, Symptom Checklist-90-R,

Circumplex of Interpersonal Problems, the Index of Self-Esteem, and three domains (Iden-

tity Integration, Relational Capacities, and Self-Control) of the Severity Indices of Personal-

ity Problems (SIPP-118). There was a significant increase in the Global AC and AC scores

for most of the specific affects from baseline to follow-up. As the present study did not

include a control group, it cannot be concluded that changes in AC are effects of psycho-

therapy, and the possibility of age-related maturation processes cannot be excluded. The

change in Global AC contributed significantly to explained variance in the follow-up levels of

Circumplex of Interpersonal Problems, and the two SIPP-118 domains Relational Capaci-

ties and Identity Integration. Improved AC was not associated with change in the Self-Con-

trol domain or the Global Severity Index of Symptom Checklist-90-R. The results suggest

that AC may be altered for patients with borderline and avoidant PDs, and this is the first
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study to report that improvement in AC contribute significantly to the variance in the self-

and interpersonal domains of personality functioning.

Introduction
Personality disorders (PDs) are prevalent in the general population and in those receiving psy-
chiatric services, and are associated with significant personal and social costs due to severe
symptom distress and impaired psychosocial functioning [1–4]. It was previously thought that
patients with PDs gain little benefit from psychotherapy; although, an increasing number of
randomized controlled treatment studies during the last two decades have led to a more opti-
mistic view regarding the treatment potential for these patients [5–11]. However, most treat-
ments are aimed at reducing acute symptoms and PD related epiphenomena, such as self-
harm, suicide attempts, or risk taking behavior; while, less is known about the more complex
aims of improving aspects of the personality structure itself, such as identity disturbances and
interpersonal dysfunction [12].

The general definition of a PD in the DSM-5 describes problems in the area of affectivity
(i.e., the range, intensity, lability, and appropriateness of emotional responses) and emphasizes
this as one of four core PD features, together with deviations in cognition, interpersonal func-
tioning, and impulse control [13]. Accordingly, even if most studies of emotional problems in
PDs have focused on borderline personality disorder (BPD), there is increasing empirical evi-
dence that other types of PDs are associated with maladaptive affect regulation as well [14–16],
including difficulties in identifying, tolerating, and distinguishing affects, and in communicat-
ing affects to others [17–21]. However, it is unclear to what extent such affective difficulties
may improve over time in patients with PDs, mainly due to a lack of empirical studies. As it is
hypothesized that patients with BPD and avoidant personality disorder (APD) are character-
ized by different kinds of affective dysfunction [17, 21, 22], they represent a potential variety of
emotional difficulties. Moreover, BPD and APD are among the most common PDs in clinical
settings [3, 23–25], and thereby of particular interest when studying affects in the context of
psychotherapy.

Several psychotherapeutic orientations are directed at the patient’s affective experiences and
recognize that overcoming affect avoidance and improving the ability to regulate and adjust
emotional responses to current contexts are the main routes to changing the individual’s self-
experience and his/her relations to others [26–31]. Yet, with a few notable exceptions, there are
few empirical investigations of the relationship between actual change in affective experiences
and treatment outcome in patients with PDs.

In a study of patients with BPD who received either Dialectic Behavioral Therapy or General
Psychiatric Management, which included psychodynamic individual therapy as one of its ele-
ments, McMain and colleges [32] found that the patients, in both treatment conditions,
achieved a better balance between positive and negative emotions and an increased ability to
identify feelings. The improved ability to experience positive relative to negative affects was
associated with reductions in symptom distress and interpersonal problems after one year of
treatment. In a sample of patients with cluster C PDs (i.e., avoidant, dependent, and obsessive-
compulsive PDs) allocated to short term dynamic therapy or cognitive therapy, decreases in
the levels of inhibitory affects (i.e., anxiety, shame, guilt) and increases in levels of previously
avoided activating affects (i.e., sadness, anger, closeness) predicted higher self-compassion
towards the end of therapy [33]. In the same sample, Berggraf and colleges [34] found that a
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higher than usual experience of activating affects (i.e., anger, pride, closeness, grief, healthy
fear, and sexual needs) in a given therapy session was associated with more realistic and com-
passionate views of self and others in the next session.

One approach to the study of affects in psychotherapy is represented by the concept of affect
consciousness (AC), defined as the individual’s capacity to consciously perceive, tolerate,
reflect upon, and express experiences of basic affective activation [28, 35]. Accordingly, the AC
concept encompasses several aspects of affect processing and integration that are assumed to
be crucial for adequate affect regulation [36]. As emphasized by Choi-Kain and Gunderson
[37], AC is related to other “conceptual cousins”, such as mentalized affectivity and alexithy-
mia. However, levels of AC are operationalized and assessed by the semi-structured Affect
Consciousness Interview (ACI) [38], which enables an evaluation of AC based on the examina-
tion of awareness, tolerance, and non-verbal as well as verbal expression of eleven specific
affects. Using this methodology, empirical studies have shown that impaired AC is related to a
wide range of psychological and interpersonal disturbances, supporting the validity of the AC
construct [35, 39–51].

Improved AC refers to more adaptive implicit and explicit ways of coping with activated
affects, and therapeutic change is hypothesized to occur when the basic organizing principles
of maladaptive affect processes are changed [52]. However, despite this assumption, only a few
studies have investigated the degree to which AC actually changes during treatment. Monsen
and colleges [40, 41] found an improvement in AC in a small sample of patients with PDs and
psychosis with AC evaluations at the treatment start, treatment termination, and at follow-up 5
years after the end of treatment. Focusing on AC was one of the central elements in the psycho-
therapy, and the effect size (ES) for the overall change in AC was large (ES = 2.30). The patients
also improved with respect to both Axis I and Axis II disorders; however, the authors did not
investigate whether such improvements were associated with changes in AC.

In a second treatment study of individuals with chronic pain disorders, AC-oriented psy-
chotherapy was compared with physical therapy and pain-reducing medication [42]. Signifi-
cant improvement was found in the group receiving AC-oriented treatment, in terms of
reduced somatic pain, symptom distress, interpersonal problems, general psychopathology,
and especially regarding AC (ES = 2.63). No change in AC was found in the control group. As
there were statistically significant differences in outcome between the treatment groups in all
clinical variables, the authors argued that the amelioration of psychopathology in the AC treat-
ment group was related to the AC-focused psychotherapy. However, the relationship between
the change in AC and change in other clinical variables was not investigated.

The final, and to our knowledge the only, study that has investigated whether improved AC
is associated with clinical change was a treatment study of patients with anxiety disorders, with
approximately half having co-occurring cluster C PDs [43]. All patients were treated with
schema-focused psychotherapy, comprising both group and individual sessions aimed at
changing schemas and affective avoidance, as well as behavioral experiments. A significant
change in AC between treatment initiation and 1-year follow-up was reported. However,
although the results showed that higher levels of AC at baseline predicted a reduction of avoi-
dant personality traits, changes in AC during treatment were not associated with changes in
any of the cluster C indexes. As an increased likelihood of having alexithymia problems and
low levels of AC are reported in patients with cluster C pathology [17, 21], it might be that the
treatment period in this study, just above one year, was too limited for the patients with rela-
tively low levels of AC in particular, to benefit in the same way as the patients with relatively
high initial level of AC. Moreover, change in affective function might be related to other fac-
tors, such as time, or age-related maturation, and these conditions were not controlled for in
the previous studies of change in affective function. Hence, even though there is incipient
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evidence that AC may change during psychotherapy for patients with PDs, the relationship
between change in AC and clinical improvement remains unclear.

In a previous study of the present sample, we found that lower levels of AC were associated
with more interpersonal and self-esteem problems when measured cross-sectionally at two
points of time, while there was no significant association between AC and general symptom
distress [46]. The present study is an extension of our previous study and aimed to analyze
changes in AC and its association with clinical status. The sample comprised patients with
BPD and APD who participated in a treatment study and, as a group, improved clinically in
from baseline evaluation to 3-year follow-up.

Furthermore, it is widely recognized that there is a dimensional continuum between normal
and pathological personalities, and that the clinical manifestations of PDs may vary depending
on the severity of the personality pathology [53–55]. In the alternative model of PDs in the
DSM-5, (section III, for further study), PD severity is defined by varying levels of personality
functioning [13]. According to this model, disturbances in the self and relational domains of
personality functioning constitute the core of personality psychopathology. To date, surpris-
ingly few empirical studies have investigated associations between changes in affective func-
tioning and such central aspects of personality functioning.

The first aim of the present study was to investigate the extent to which AC changed from
the treatment start to the 3-year follow-up in the sample of patients with BPD and APD. Based
on our literature review, we hypothesized that there will be significant changes in AC. The sec-
ond aim was to analyze the associations between changes in AC and clinical status at follow-
up, with regard to reduction in symptom distress and improvements in self and relational func-
tioning. We expected that there would be a main effect of pretreatment clinical status. How-
ever, we also expected that acquired changes in the way of handling affects would exert a
moderate but significant additional effect on clinical improvement, over and above what could
be predicted from pretreatment status.

Methods

Setting and Design
The present study is part of the Ulleval Personality Project (UPP), a randomized clinical study
of long-term treatment for patients with PDs, conducted at the Department for Personality
Psychiatry, Oslo University Hospital [56–60]. The overall aim of the UPP was to investigate
the effect of a step-down day hospital treatment program compared with outpatient individual
psychotherapy. All participants were randomly allocated to one of the two treatment condi-
tions. The participants were referred from outpatient clinics, psychotherapists in private prac-
tice, or general practitioners. Exclusion criteria were schizotypal PD, antisocial PD, ongoing
drug or alcohol dependence, psychotic disorder, bipolar I disorder, untreated ADHD (adult
type), pervasive developmental disorder (e.g., Asperger’s syndrome), organically contingent
symptoms, and homelessness. The participants went through an extensive evaluation at base-
line, with repeated assessments after 8 months, 18 months, 3 years, and 6 years. In the subsam-
ple of patients with either BPD or APD, AC was assessed at baseline and at the 3-year follow-
up. Written informed consent was obtained from participants after complete description of the
study. The study was approved by the Norwegian State Data Inspectorate and the Regional
Committee for Medical Research Ethics.

Assessments
Affect Consciousness. The AC was assessed using the ACI, a one and a half to two hours

semi-structured interview, developed to assess the consciousness and integration of 11 basic
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affects: (1) Interest/Excitement, (2) Enjoyment/Joy, (3) Fear/Panic, (4) Anger/Rage, (5) Dis-
dain/Contempt, (6) Shame/Humiliation, (7) Sadness/Despair, (8) Envy/Jealousy, (9) Guilt/
Remorse, (10) Disgust/Revulsion, and (11) Tenderness/Care. Each affect was assessed using a
9-point Affect Consciousness Scale (1 = low, 9 = high) regarding the following aspects: Aware-
ness, Tolerance, Emotional (nonverbal) expression, and Conceptual (verbal) expression [38].
To examine each aspect, the interviewer asked about the following for each affect: (i) social or
interpersonal scenes in which the affect is activated; (ii) how the patient becomes aware of and
recognizes the affect in terms of physical and mental sensations/thoughts (Awareness); (iii)
how the affect impacts upon the patient, how the patient copes with the affect, and to what
extent the patient utilizes the signal function of affects (Tolerance); (iv) to what extent and how
the affect is expressed nonverbally (Emotional expression); and finally, (v) to what extent and
how the affect is expressed verbally (Conceptual expression). From these ratings, one can dif-
ferentiate scores on three levels of specificity:

i. The mean score of all aspect scores across all affects (i.e., Global AC).

ii. The mean score of each aspect measured across all affects (i.e., Awareness, Tolerance, Emo-
tional expression, and Conceptual expression).

iii. The mean score of each affect category, measured across the four aspects (e.g., Interest/
Excitement or Anger/Rage).

All interviews were videotaped and scored according to the manual for the ACI [38]. Three
experienced psychotherapists specifically trained in the ACI conducted the interviews at base-
line and at the 3-year follow-up. Two of the three interviewers performed the ratings (neither
rated their own interviews). Both raters were blinded to each patient’s background, diagnosis,
and treatment condition. Twenty interviews were rated by a third, external, independent rater.
Ten interviews were randomly selected from baseline and follow-up. The reliability coefficients
(ICC 2.1) were 0.74 for the Global AC index, and 0.53, 0.65, 0.73, and 0.88 for Awareness, Tol-
erance, Emotional expression, and Conceptual expression, respectively. The reliability was sat-
isfactory for nine of the eleven specific affects, ranging from 0.67 for Disdain/Contempt to 0.87
for Tenderness/Devotion. However, the reliability was unsatisfactory for Sadness/Despair
(0.54) and Envy/Jealousy (0.55).

Axis I and axis II diagnoses. Axis I diagnoses were based on the Mini International Neu-
ropsychiatric Interview [61]. Axis II diagnoses were determined according to the 4th edition of
the Diagnostic and Statistical Manual of Mental Disorders and the Structured Clinical Inter-
view for DSM-IV Axis II Disorders (SCID-II) [62]. Experienced clinicians performed the inter-
views at the treatment start. An external independent rater evaluated 24 videotaped SCID-II
interviews. Kappa values were 0.75 for APD and 0.66 for BPD, indicating acceptable diagnostic
reliability.

Symptom distress. The Symptom Checklist-90-Revised (SCL-90-R) [63] was used to mea-
sure symptom distress. The SCL-90-R is a self-reported questionnaire with a 0 to 4 Likert scale.
It is designed to cover the major symptoms of psychological distress, represented in nine
dimensions that can be meaningfully summarized in a Global Severity Index (GSI). A higher
score indicates more symptom distress.

Interpersonal problems. The Circumplex of Interpersonal Problems (CIP) [64] was used
to assess interpersonal personal problems. This self-reported questionnaire is a 48-item version
of the Inventory of Interpersonal Problems [65]. It comprises eight subscales that are summa-
rized in a CIP index. The items are rated on a five-point Likert scale from 0 to 4; a higher score
indicates more interpersonal problems.
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Self-Esteem. Self-esteem was assessed using the Index of Self-Esteem (ISE) [66, 67]. The
ISE is a 25-item self-evaluative questionnaire that measures the degree or severity of a respon-
dent’s self-esteem problems. The scale is scored from 0 to 100; a score of 0 indicates that the
respondent has none of the attributes and 100 represents the highest possible distress level.
Respondents that score>30 are assumed to have clinically significant self-esteem problems.
Cronbach’s alpha of the Norwegian ISE scale in the UPP sample was 0.91, which indicated
good internal consistency [23].

Personality functioning. Severity Indices of Personality Problems (SIPP-118) is a self-
report questionnaire for the assessment of core components of (mal)adaptive personality func-
tioning that are believed to be changeable [68–70]. The instrument covers many of the person-
ality domains conceptualized as core aspects of the personality pathology in the alternative
model in the DSM-5 [13, 69]. The SIPP-118 consists of 118 4-point Likert scale items covering
16 facets of personality functioning that cluster in five higher-order domains [68]. Higher
scores indicate more adaptive functioning. The SIPP-118 questionnaire was translated from
English to Norwegian by our research group and then translated back to English by an inde-
pendent bilingual translator. Although the factor structure of SIPP-118 has not been fully set-
tled [69], three studies have reported good psychometric properties in adults and adolescents
[68, 71], including cross-national consistency in adult PD populations [72]. In the present
study we utilized three of the five personality functioning domains in the SIPP-118, i.e., Iden-
tity Integration, Relational Capacities, and Self-Control, based on the assumption that changes
in AC would be particularly relevant to these areas of functioning [70].

Participants
Eighty-one patients with BPD or APD were included in the UPP study. For four of these
patients, the ACI was not feasible due to technical failure of the video recordings on two
occasions, and the inability to conduct the interview on two other occasions. Three other
patients were initially included, but were excluded after initial treatment; one received a diag-
nosis of Asperger’s disorder, another had prefrontal organic brain damage, and the third was
judged to be on the border of mental retardation. Of the remaining 74 patients, 52 (70%)
attended the 3-year follow-up examination and were included in the present analyses. How-
ever, one more patient was excluded in the analyses of the SIPP-118 domains. This patient’s
scores on SIPP-118 were judged as invalid due to the measurement of severe personality
functioning in several other clinical assessments combined with extremely high values on the
SIPP domains.

The socio-demographic and clinical characteristics at baseline are presented in Table 1.
Sixty-five percent of the patients had BPD and 50% had APD. Thirty-seven percent of the
patients had two or more PD diagnoses and the distribution of co-occurring PD diagnoses
was: Paranoid PD 12%, Obsessive Compulsive PD 12%, Dependent PD 6%, Narcissistic PD
2%, and Schizoid PD 2%. The mean number of PD traits was 16 (SD = 6.2). Of the included
patients, 28 (54%) were randomly allocated to the Step-down condition and 24 (46%) to the
Outpatient condition. There were no statistically significant differences between the two
treatment conditions in socio-demographic or clinical characteristics at baseline, except for a
higher rate of patients with self-harm behaviors over the last year in the Step-down condition
(48%) compared with the outpatient condition (17%) (P = .021). The patients who did not
attend the 3-year follow-up (Step-down 33%, Outpatient 26%, ns) had a significantly higher
GSI (P = .009) at baseline, had a higher number of Axis I disorders (P = .001), and were more
frequently diagnosed with substance abuse (P = .008), alcohol abuse (P = .006), and panic
disorder (P = .042) compared with those included.
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Treatments and treatment received
Step-down treatment. The patients allocated to Step-down treatment first attended an

18-week day-hospital treatment that utilized a combination of psychodynamic and cognitive-
behavioral group therapies 3 to 4 days a week. Most therapists were trained and experienced
group psychotherapists [57]. After the initial day-hospital treatment, the patients continued
with outpatient combined psychotherapy consisting of weekly group therapy (1.5 hours) for a
maximum of 4 years combined with weekly individual therapy for a maximum of 2.5 years.

The individual therapists, mostly located outside the hospital setting, were invited to partici-
pate in the study and to select whether they preferred to be involved in the Step-down treat-
ment or the Outpatient treatment condition. For the therapists in the Step-down treatment
condition, written treatment guidelines adhered to relational psychotherapy, with references to
group analysis, self-psychology, and mentalization, but they did not serve as a standard for
treatment adherence. However, clinical and theoretical one-day seminars, including case pre-
sentations, were organized twice a year for all therapists. Eleven percent of the patients dropped
out of the Step-down treatment before starting outpatient combined therapy. Of the remaining
patients, 44% were still attending weekly group therapy at the 3-year follow-up and 32% were
still in individual therapy. The median number of group therapy sessions in the outpatient
combined treatment at the 3-year follow-up was 52 (range, 7–110). The median number of
individual therapy sessions was 45 (range, 5–117).

Outpatient treatment. The patients allocated to Outpatient treatment attended open-
ended individual psychotherapy that was conducted mainly by specialists in private practice.
The therapists were instructed to treat patients according to their own preferred method and
practice, and the researchers provided no instructions to the therapists regarding the duration

Table 1. Socio-demographic and Clinical Characteristics at Baseline.

Total Sample (n = 52)

Age, mean (SD) 30 (7)

Females, % 79

Married/Cohabiting, % 16

Completed high-school, % 46

Unemployed, % 39

Attempted suicide last year, % 12

Self-harming behavior last year, % 33

No. PD criteria, mean (SD) 16 (6.2)

Personality disorder (PD) diagnosis

Borderline PD, % 65

Avoidant PD, % 50

Paranoid PD, % 12

Obsessive-compulsive PD, % 12

Dependent PD, % 6

Narcissistic PD, % 2

Schizoid PD, % 2

No. symptom disorders, mean (SD) 3.2 (1.4)

Mood disorders, % 83

Anxiety disorders, % 85

Substance abuse, % 23

Eating disorders, % 12

doi:10.1371/journal.pone.0145625.t001
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or intensity of psychotherapy, nor did they interfere with any treatment decisions. Thirty-eight
percent of the patients in Outpatient treatment were still in individual therapy at the 3-year fol-
low-up. The median number of individual psychotherapy sessions during the 3-year period
was 46 (range, 5–258). More detailed descriptions of the two treatment conditions and thera-
pists have been reported elsewhere [57–59].

Statistical Analysis
All the analyses were performed using SPSS statistics version 18. We used independent sample
t-tests to evaluate statistical relationships between continuous and categorical variables, chi-
square statistics to test associations between categorical variables, and Pearson’s correlation
coefficients for the association between continuous variables. The rank order stability of global
AC from baseline to follow-up was assessed by Spearman’s rho; whereas, changes in Global AC
and the 11 specific affects were examined using paired sample t-tests. Within-group pre-post
effect sizes (ES) were computed using Cohen’s d with baseline SDs as standardization. Accord-
ing to Cohen [73], the ES may be characterized as small (0.2–0.5),medium (0.5–0.8), or large
(>0.8).

To investigate the relationship between change in Global AC and clinical status at follow-
up, we computed an AC change score and ran multiple linear regression analyses with GSI,
CIP, ISE, and SIPP-118 domains at the 3-year follow-up as dependent variables. At baseline,
AC was positively correlated with age (r = 0.30, P = .034) and the female participants had sig-
nificantly higher AC scores than the males (AC = 3.66, SD = 0.45 versus AC = 3.29, SD = 0.59;
P = .026). Therefore, gender and age were entered as independent variables, followed by the
baseline level of the dependent variable, and the baseline level of Global AC. The AC change
score was entered as the last independent variable to examine whether an altered AC contrib-
uted to explained variance at 3-years follow-up beyond the control variables. Finally, as the reli-
ability was unsatisfactory for the AC aspect of Awareness and the affects Sadness/Despair and
Envy/Jealousy we computed a new Global AC score, excluding these variables. The regression
analyses were then repeated with the new Global AC variable. There were small variations in n
across analyses owing to some missing data.

Results
The mean level of Global AC changed from 3.58 (SD = 0.50) at baseline to 4.00 (SD = 0.58) at
the 3-year follow-up. This change was statistically significant (P< .001) (Table 2). There were
statistically significant increases in AC for eight of the eleven specific affects: Interest/Excite-
ment (P = .001), Enjoyment/Joy (P< .001), Fear/Panic (P< .001), Anger/Rage (P< .001),
Shame/Humiliation (P = .002), Sadness/Despair (P = .010), Guilt/Remorse (P = .006), and Ten-
derness/Devotion (P = .004). The ES was in the large range for the changes in Global AC (d =
0.84) and the affects Fear/Panic (d = 1.05) and Anger/Rage (d = 0.77), while the ES was in the
medium range for Interest/Excitement (d = 0.47), Enjoyment/Joy (d = 0.57), Shame/Humilia-
tion (d = 0.61), Sadness/Despair (d = 0.46), and Guilt/Remorse (d = 0.48). There were statisti-
cally significant increases in all aspects of AC; Awareness (P = .028), Tolerance (P< .001),
Emotional expressivity (P< .001), and Conceptual expressivity (P< .001). The magnitude of
the changes was largest for Tolerance (d = 0.87) and Conceptual expressivity (d = 0.92), and
smallest for Awareness (d = 0.37). The correlation (rho) between the Global AC at baseline and
follow-up was 0.59 (P< .001), indicating moderate rank order stability.

As all participants in the sample either had BPD, APD or both PD diagnoses, we investi-
gated whether the PD groups differed regarding change in Global AC. We first compared
patients who had either BPD (n = 26) or APD (n = 18). The change in AC did not differ
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significantly between the groups (P = 0.173). Then, we included the patients with both diagno-
ses, first, in the BPD group, and then in the APD group. Neither of the between-group differ-
ences were significant (P = 0.180 and P = 0.296, respectively).

Taking into account the potential effect of age, a linear regression analysis was conducted.
Change in Global AC score was entered as the dependent variable, whereas age and Global AC
at baseline were entered as independent variables. Age did not contribute statistical signifi-
cantly to the explained variance of change in Global AC (P = 0.466).

At baseline, 72% of the patients were treated with medications, mostly antidepressants.
From baseline to follow-up there was a reduction in use of antidepressants from 53% to 33%
(P<0.001). However, change in use of antidepressants was not associated with change in
Global AC (P = 0.200).

The sample improved in both symptoms and personality functioning during the follow-up
period, as indicated by significant decreases in levels of GSI (from 1.68 (SD = 0.64) to 1.17
(SD = 0.71); P< .001; ES = 0.80), CIP (from 1.71 (SD = 0.50) to 1.42 (SD = 0.55); P = .001;
ES = 0.58), and ISE (from 58.69 (SD = 11.07) to 50.29 (SD = 13.89); P< .001; ES = 0.76), as
well as increases in the SIPP-118 domains Identity Integration (from 2.04 (SD = 0.51) to 2.77
(SD = 0.73); P< .001; ES = 1.43), Relation Capacities (from 2.35 (SD = 0.64) to 2.80
(SD = 0.70); P< .001; ES = 0.70), and Self-Control (from 2.44 (SD = 0.62) to 2.98 (SD = 0.60);
P< .001; ES = 0.87).

To investigate whether change in the Global AC score was associated with clinical status,
the 3-year follow-up scores on the GSI, CIP, ISE, and the SIPP-118 domains—Identity Integra-
tion, Relational Capacities, and Self-Control were entered as dependent variables in six separate
linear regression analyses. The independent variables were entered in the following order: gen-
der, age, baseline scores for the respective clinical measure, baseline Global AC, and finally AC
change. As shown in Table 3, for all clinical measures, the respective baseline levels explained a

Table 2. Mean Levels of AC Scales at Baseline and the 3-Year Follow-Up.

AC scores: change between baseline and follow-up

Baseline Mean (SD) Follow-up Mean (SD) t-value P Effect Size

Global AC 3.58 (0.50) 4.00 (0.58) -6.33 < .001 0.84

Specific affects

Interest/Excitement 4.28 (1.08) 4.79 (1.11) -3.39 .001 0.47

Enjoyment/Joy 4.33 (1.18) 5.00 (0.81) -4.85 < .001 0.57

Fear/Panic 2.87 (0.64) 3.54 (0.72) -5.96 < .001 1.05

Anger/Rage 3.14 (0.73) 3.70 (0.91) -3.87 < .001 0.77

Disdain/Contempt 3.50 (1.06) 3.61 (1.33) -0.61 .544 0.10

Disgust/Revulsion 3.92 (1.17) 4.03 (1.35) -0.69 .469 0.09

Shame/Humiliation 2.99 (0.87) 3.52 (0.88) -3.26 .002 0.61

Sadness/Despair 3.12 (0.84) 3.51 (0.90) -2.69 .010 0.46

Envy/Jealousy 3.18 (0.91) 3.31 (0.81) -0.92 .361 0.14

Guilt/Remorse 3.77 (0.86) 4.18 (0.93) -2.88 .006 0.48

Tenderness/Care 4.32 (1.21) 4.74 (1.03) -2.99 .004 0.35

Integrating aspects

Awareness 4.59 (0.56) 4.80 (0.67) -2.26 .028 0.37

Tolerance 3.51 (0.49) 3.94 (0.61) -5.98 < .001 0.87

Emotional expressivity 3.16 (0.67) 3.60 (0.69) -5.30 < .001 0.65

Conceptual expressivity 3.04 (0.66) 3.65 (0.70) -6.55 < .001 0.92

doi:10.1371/journal.pone.0145625.t002
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significant part of the variance at the 3-year follow-up (GSI: 25.9%, P< .001; CIP: 19.5%,
P = .002; ISE: 28.3%, P< .001; Identity Integration: 8.5%, P = .047, Relational Capacities:
38.5%, P< .001; Self-Control: 27.5%, P< .001). Gender and age were not associated with the
follow-up scores on the GSI, CIP, or ISE. After controlling for the previous variables, the AC
change explained an additional 7.7% of the variance in CIP (P = .033), 8.6% of the variance in
Identity Integration (P = .026), and 8.7% of the variance in Relational Capacities (P = .005) at
follow-up. The AC change was not significantly related to follow-up scores on the GSI or Self-
Control levels. The contribution of the AC change was close to significant (P = .076) for the
variance in ISE at follow-up.

Table 3. Multiple Regression Analyses Using the GSI, CIP, ISE, and SIPP-118 Domains (Identity Integration, Relational Capacities, and Self-control
domain) at the 3-Year Follow-Up as Dependent Variables.

ΔR2 ΔF P

GSI Gender .019 .906 .346

Age .021 .945 .326

GSI baseline .259 6.279 < .001

Global AC baseline .021 5.075 .256

Global AC change .009 4.138 .447

R2 adjusted 25.0%

CIP Gender .006 .293 .591

Age .008 .328 .547

CIP baseline .195 3.875 .002

Global AC baseline .051 3.778 .092

Global AC change .077 4.267 .033

R2 adjusted 25.8%

ISE Gender .002 .070 .792

Age .037 .857 .207

ISE baseline .283 6.636 < .001

Global AC baseline .027 5.492 .197

Global AC change .050 5.307 .076

R2 adjusted 32.4%

SIPP-118: Gender .002 .090 .763

Identity Age .129 3.167 .017

Integration Identity Integration baseline .081 3.676 .047

Global AC baseline .079 4.105 .041

Global AC change .086 4.721 .026

R2 adjusted 29.7%

Relational Gender .017 .763 .387

Capacities Age .084 3.924 .054

Relational Capacities baseline .385 12.943 < .001

Global AC baseline .034 10.852 .100

Global AC change .087 12.085 .005

R2 adjusted 55.7%

Self- Gender .034 1.536 .222

Control Age .075 2.591 .066

Self-Control baseline .275 8.550 < .001

Global AC baseline .000 6.261 .909

Global AC change .015 5.204 .327

R2 adjusted 32.4%

doi:10.1371/journal.pone.0145625.t003
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To account for any possible influence of insufficient reliability of some aspects of the AC
measure, we repeated the analyses with the revised Global AC. The significance levels of the
former analyses were confirmed and strengthened in most respects, especially regarding the
ISE. Under this condition, the contribution of the AC change to the ISE at the 3-year follow-up
was significant and explained an additional 7.2% of the variance (P = .030).

Discussion
We found support for the first hypothesis that the participants AC would improve from base-
line to follow-up, 3-years after treatment start. We interpret this as evidence that it is possible
to change from non-adaptive to more adaptive ways of utilizing one’s affects, which is one
aspect of what constitute personality disorders. Such a change may be valuable by itself, but the
main question remains: Is change in AC associated with clinical improvement or less interper-
sonal conflicts? The second expectation, that an altered AC would also be related to positive
changes in clinical status, i.e., severity of interpersonal and self-related problems, and symptom
distress, was partly supported. In this section, we will discuss the two main findings in more
detail, and compare the results with previous comparable research.

The finding that the Global AC score improved from baseline to the 3-year follow-up con-
curs with previous psychotherapy studies reporting improved AC in samples of patients with
PDs, anxiety disorders and chronic pain disorders, measured after treatment- and follow-up
periods, ranging from 1 to 7 years [40–43]. Furthermore, there were improvements in AC for
most affects; for example, the ESs were large for Fear/Panic and Anger/Rage, and ranged from
low to moderate for the other affects. The increase in AC did not reach the level of statistical
significance for Disdain/Contempt, Disgust/Revulsion, or Envy/Jealousy, suggesting that
changes in these particular affects are more difficult than for others.

However, it might be that particular affects, such as fear and anger, are more regularly
addressed in psychotherapy, while envy, disgust, or contempt are experienced as more chaotic,
elusive, or associated with shame, and may need special attention and intervention, or a partic-
ularly trustful therapeutic relationship to be brought forward and become a subject for explora-
tion in the therapeutic dialogue. Influenced by Silvan Tomkins’ script theory, Magai [74]
suggests that shame, if repeatedly socialized and associated with other affects, creates affect-
shame binds. As a result, when the affect associated with shame is activated, shame is experi-
enced and the initial affect is inhibited. In the present study, the absence of change in AC for
particular affects could be due to such affect-shame binds, inhibiting the exposure of these
affects in psychotherapy.

Despite the significant changes in AC, the ESs did not reach the same levels as in previous
studies of AC [40–43]. This discrepancy might be related to the different versions of the AC
scale and scoring procedures used in the former and present study, making comparisons
between studies somewhat difficult. In the present and most recent version of the ACI, eleven
affects are scored on a 9-point scale; while, in the previous studies nine affects were scored on a
5-point scale. There is a need for more knowledge of the psychometric properties of the last
version of the AC scales, their sensitivity to change, and what might be expected as a normal
AC level.

On the other hand, the differences in ESs could be influenced by patient characteristics. It
might be that AC problems are more chronic, or resistant to change in certain disorders or
types of PDs. The present sample comprised patients with BPD and APD, which are assumed
to be characterized with affect dysregulation and affect avoidance respectively [21, 27, 75, 76].
Interestingly, in this sample of poorly functioning patients, we did not find any difference in
AC change between the PD groups.
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Finally, differences in ESs between the studies could also be due to treatment features. In
two of the former studies evaluating changes in AC [40–42], the patients received psychother-
apy especially developed to enhance AC. Working with affects, both within the therapeutic
relationship and in other significant relationships in the patient’s life, is central to many forms
of contemporary psychotherapies, across different theoretical perspectives. Yet, common clini-
cal sense would suggest that AC focused psychotherapy, which is developed within the context
of the AC methodology (i.e., in which the therapist consistently focuses on helping the patient
to recognize and label individual affects, and subsequently facilitates reflection and a more
effective communication of affects) enhances the potential for change in AC. Regarding the
present study, however, the results must be interpreted with caution as it did not include a no-
treatment clinical control group. Even though the present change in AC was not related to age,
we can not exclude the possible effects of age-related maturation, and more studies are needed
regarding this issue.

The second main finding of the present study was how clinical status at follow-up were
related to the improvement in AC. Cross-sectional studies on AC have reported an association
between the level of AC and severity of the psychopathology, i.e., self-esteem and interpersonal
problems [35, 44–46]. The present results complement these studies, and to our knowledge
this is the first study to report that improved AC is related to follow-up measures of self-relat-
edness and interpersonal function, which are some of the core markers of maladaptive person-
ality functioning.

More specifically, improved AC was associated with the Identity Integration domain of the
SIPP-118, and this explained almost 9% of the variance at follow-up, whereas the relationship
with self-esteem problems was significant in the control analysis, i.e., after removing the affects
and aspect with insufficient reliability. Identity Integration, as defined by the SIPP-118, refers
to the ability to tolerate frustration, enjoyment, and to see one’s life as stable, integrated, and
purposeful [68, 70]. Furthermore, a relationship between low scores on the Identity Integration
domain and the presence of PD has been found in studies of both adults and adolescents [68,
71, 77]. Within the alternative model of the DSM-5 (section III) [13], identity constitutes one
of two main elements of self-functioning, and the capability of experiencing, tolerating, and
regulating a full range of emotions is defined as an aspect of mature, well-integrated identity.
So far, however, few empirical studies have investigated the relationship between emotional
functioning and identity. The present results support the notion in section III that adaptive
ways of utilizing one’s affects is significant for an individual’s experience of a coherent and pur-
poseful self.

However, the relationship between emotional processing and identity is probably complex.
For instance, the sense of identity in subjects with low AC may be depleted by reduced aware-
ness of various affects and their inherent motivational aspects. On the other hand, subjects
with low AC may occasionally be so overwhelmed by their affects that their sense of identity is
temporarily lost. Nevertheless, increased levels of Identity Integration have been reported in
patients with PDs who have received psychotherapy [68, 77–79], and the present results sug-
gest that improvements in AC may contribute to such strengthening of identity.

In regards to interpersonal function, improved AC explained a significant part of the vari-
ance at follow-up, when measured with the CIP and the SIPP-118 domain Relational Capaci-
ties, which evaluates the capacity for intimacy, enduring relationships, and the ability to feel
recognized by others [68, 70]. These results strengthen the evidence from previous clinical
studies of the relationships between changes in emotional awareness, balance, and expression
and improved interpersonal function in patients with BPD [32] and patients with cluster C
PDs [34]. The present results also concur with findings that communication and the sharing of
emotions are associated with intimacy and strengthening of social bonds [80–82].
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According to Bastiaansen and colleges [69], the SIPP-118 Identity Integration domain cap-
tures most of the self-components in the DSM-5, section III; Identity and Self-Direction,
whereas, the SIPP-118 Relational Capacities domain covers the relational components; Inti-
macy and Empathy. Thus, these preliminary findings suggest that improved AC is associated
with follow-up measures for the two core domains of personality psychopathology. Accord-
ingly, psychotherapies with patients with PDs that integrate an affective focus and succeed in
increasing emotional awareness and recognition, as well as an ability to reflect upon and
express a wide range of affects, might help the patients to develop more adaptive personality
functioning. However, there is a need for further examination of the potential links between
psychotherapeutic processes and emotional and personality growth. Future studies should
investigate to what extent, and how these processes are related in various treatments and
patient populations.

The lack of relationship between a change in AC and follow-up level of the SIPP-118 Self-
Control domain was surprising. This domain includes emotion regulation, effortful control,
and aggression regulation [68]. Based on theoretical expectation and clinical intuition, it was
expected that improved AC would be related to follow-up levels of this domain as well. There
may be several explanations for this finding. First, it has been suggested that patients with APD
are characterized with affect phobia or a general suppression of affects [17, 83], while patients
with BPD are less able to suppress, or regulate, unpleasant experiences of affects [75, 84, 85].
Thus, the two PD groups in the present sample might represent extremes with respect to either
low or high self-control, and neutralize the relationship between AC change and Self-Control.
Furthermore, the Global AC summarizes different aspects of emotional functioning and the
SIPP-118 domains are also multi-faceted. The present sample was too small to explore whether
changes in the different aspects of AC were related to Self-control or certain facets of Self-con-
trol. Also, the psychometric properties of the SIPP-118 domains have not been confirmed; for
instance, the primary factor loadings of the Aggression Regulation facet on the Self-control
domain have differed between samples [68–71]. However, as indicated by our result, there is a
possibility that there is no strong relationship between enhanced AC and improved self-con-
trol. More studies are needed to clarify these issues.

Theoretically, AC is assumed to be associated with symptom distress [28], and some clinical
studies have supported this [35, 44, 45, 51]. Similarly, McMain and colleges [32] reported that
an increase in positive versus negative affects was associated with improvements in both gen-
eral symptom distress and interpersonal function in a sample of patients with BPD. However,
in the present study, a change in AC was not, under any conditions, associated with the follow-
up level of symptomatic distress, and this result might be related to sample selection. In more
narrow psychiatric samples, such as patients with eating disorders [49] or in our previous
study based on the present sample [46], AC was not related to symptom distress. Hence, even
though patients with more severe PD pathology experience high levels of psychological symp-
toms overall [86], the clinical variation in a PD sample might be too limited to illuminate a
relationship between changes in the level of AC and symptom distress.

The present results should be interpreted in light of some limitations. First, as there was no
untreated control group included in the present study, we do not know whether the changes in
AC or clinical measures could be attributed to psychotherapy effects, or whether the improve-
ments were due to alterations over time, e.g. age-related maturation. Second, study inclusion
was restricted to patients with APD or BPD as their main PD diagnosis. Even though the par-
ticipants had other co-occurring PD diagnoses, the results may not be generalized to other PD
populations or to less disturbed patients. Third, the small sample size increases the possibility
of type 2 error. Accordingly, the present results need to be replicated in larger studies and sam-
ples that comprise mixed clinical populations and different PDs. Fourth, the present results
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may be influenced by attrition bias, as the group of patients that did not attend the 3-year fol-
low-up investigation had more severe symptoms and more frequent substance use disorders.
Finally, the reliability was not satisfactory for three variables, and the control analyses sug-
gested a stronger relationship between changes in AC and self-esteem in particular.

In conclusion, the present results suggest that patients with PDs have the potential for
improvements in AC, and this is the first study to report that such improvement is related to
clinical status at follow-up, particularly within the self and interpersonal domains of personal-
ity functioning. Thus, psychotherapies that succeed in increasing the patients’ level of affect
integration might have the potential to help patients with PDs to develop more adaptive per-
sonality functioning. Future studies should be conducted in controlled settings, aimed at
expanding our knowledge of how various forms of psychotherapy and treatment programs can
facilitate the awareness, tolerance, and communication of affective experiences, as well as
investigate the assumed mediating effect of AC on psychotherapy outcome. Although AC is
relevant for a broad range of clinical disorders and populations, it may be especially important
for the treatment of patients with PDs, for whom emotional dysfunction is a key characteristic.
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