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The influence of personality disorders (PDs) on depression has long been studied.
Friborg et al revealed that over the last two decades, a number of studies have shown
that PDs strongly influence depression,1 and in this review cluster C PDs were found
to dominate in unipolar depression. However, the impact of different types of PDs
on depression has varied from study to study.2–6 Most clinicians have pointed to a
significant delaying effect of PDs on treatment outcomes, such as on remission among
mood disorders and on acceleration of relapse times for those mood disorders.3,5,7–13
However, the researchers of some studies have found contrasting results and claimed
that PDs may not necessarily have a negative effect on treatment outcomes.14–16
De Bolle et al suggested that these disagreements may have arisen from the specific
statistical approach adopted to analyze the data across the different studies.17 They
added that prior studies have adopted a single-level variable approach in the statistical data analysis and have shown that a single-level regression shows significantly
worse treatment outcomes for patients with comorbid PDs than for patients with no
PDs. They pointed out that this occurs because of heteroscedasticity. (Error term variances vary across observations and thereby violate the linear regression assumption
and lead to incorrect results; the result of this makes PD look like a predictor.) When
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Purpose: The impact of personality disorders on the treatment of and recovery from depression
is still a controversial topic. The aim of this paper is to provide more information on what has
led to this disagreement.
Materials and methods: Clinician-rated Hamilton Depression Rating Scale (HAMD) scores
were assessed among 82 depressed outpatients who were receiving a routine treatment combination of antidepressant medication and psychosocial intervention. The participants were followed
up over five visits at 3-month intervals: at the baseline, at 3, 6, 9 and 12 months. Personality
disorders were assessed after the last visit in accordance with Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition, Text Revision. These repeated measures were used to
explore the impact of personality disorders on HAMD scores by using a linear mixed model.
Results: Among the four personality clusters that were used (A, B, C, and mixed), only those
in cluster B and in the mixed cluster were found to take significantly longer than those without
personality disorders, for reduction in HAMD scores over the course of treatment.
Conclusion: In this study, the impact of personality disorders on treatment outcomes varied
with the way that the personality disorder variables were described and used as independent
predictors. This is because the outcomes were influenced by the impact weight of each personality disorder, even within the same cluster.
Keywords: depressive disorder, mixed linear model, impact, multilevel analysis
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data were controlled for heteroscedasticity, De Bolle et al
found PDs had no effect on treatment outcomes. They also
found that personality pathology did not have a moderating
effect on the severity of initial depressive symptoms, and
so concluded that no evidence exists to suggest that the
presence of personality pathology is significantly powerful
in psychotherapeutic treatment conditions.17 In the study by
De Bolle et al two assessments for depression were carried
out, and only dichotomous variables were used to test for the
effectiveness of PD as a predictor.17
However, Moradveisi et al ran a study based on similar
multilevel model analysis, but they used a linear mixed
model and gained different results; the researchers found
that comorbid PD pathology, especially for patients from
cluster C, is associated with more severe depression but not
with a lack of response to treatment. Comorbid PD was also
a predictor for an increased chance of dropout.18
By using a similar multilevel model approach, we sought
to establish the effect of PDs in a practical setting and based
our study on a naturalistic, longitudinal, and observational
study of depression treatment outcomes. We wanted to
demonstrate the effect of PDs on depression not only at the
end of a course of treatment, but also in terms of its moderating effect over the course of time; in this case, we studied
a 12-month treatment period on the basis of five visits at
3-month intervals. To do that, we tested by using multilevel
analysis for three reasons: 1) The study group could be
regarded as representing a sample from the real population,
and we wished to draw conclusions that relate to depressed
outpatients; 2) Unexplained variability in the group-level
variable (patient level) has previously been shown; and
3) For a small-sized group, using a random coefficient model
is more appropriate than using a covariance model.19

Materials and methods
Participants
This study was an extension of the Thai Study of Affective
Disorders (THAISAD), which is a 1-year follow-up study
of depression treatment outcomes.20 The participants were
diagnosed as having depressive disorders according to the
Diagnostic and Statistical Manual of Mental Disorders
(DSM), Fourth Edition, Text Revision (DSM-IV-TR) by
using the Mini International Neuropsychiatric Inventory
(MINI).21,22 This study was carried out in Chiang Mai over a
12-month follow-up period, during which data were gathered
on five visits at 3-month intervals. Out of the 140 patients
that were recruited, 85 participated and produced complete
data for analysis. A previous study endorsed the stability of
PD regardless of the condition (nonremitted or remitted) of
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the patients;23 therefore, all patients here were interviewed
at the end of the THAISAD project.
As part of the outpatient services provided, each patient
was seen by more than one therapist over a 12-month course of
treatment. For this study, seven psychiatrists and 14 psychiatry
residents were allocated to the 85 participants. In total, 68%
of the patients received a combination of a selective serotonin
reuptake inhibitor (SSRI) as an antidepressant and counseling
or supportive therapy after the medication had been reviewed;
the therapy for each participant was assigned on the basis the
of the patient’s symptoms and the therapists’ judgments. A few
patients received additional therapy, such as psychodynamic
therapy, cognitive behavioral therapy, or group therapy.

Measurement
The Hamilton Rating Scale for Depression-17 (HAMD) was
used to assess the severity of patient depression. The Thai
version of the HAMD used in the study demonstrated good
reliability and validity.24 All the participants were rated by
using the HAMD for each of the five visits that took place
over the 12-month course of treatment (one visit at the baseline and then one visit every 3 months).
The Thai version of the Structured Clinical Interview
for DSM-IV Axis II Personality Disorders instrument
was used to measure for PDs25 and has shown good reliability.26 The interviews were carried out after the final
visit (at 12 months), and these were undertaken by three
psychiatrists and a social worker, all four of whom were
fully trained and experienced clinicians who had been
working with adult psychiatric patients for more than
20 years. The raters were blindfolded when presented with
the results of the treatment outcomes and any HAMD scores.
Before being interviewed, each participant completed a personality screening questionnaire and then a follow-up with an
interview if a particular trait produced at least two positive
(“yes”) responses from the self-report questionnaire. PDs,
which are regarded as independent variables, were labeled
according to the cluster in which an individual’s PD fell:
cluster A, B, or C. The mixed cluster was adopted when an
individual was diagnosed with two or more PDs across the
different clusters.
The study’s procedures were approved by the Institutional
Review Board of Chiang Mai University and followed the
Declaration of Helsinki and the Good Clinical Practice
Guidelines.

Statistical analyses
As mentioned above, as part of the outpatient service, each
patient was seen by more than one therapist (or psychiatrist)
Neuropsychiatric Disease and Treatment 2015:11

and provided with counseling or supportive therapy according to the patient’s needs. For the study, the amount of time
the therapists spent with each patient varied. As a result, the
collected data were analyzed by using a two-level analysis;
the duration of the visits was treated as level 1 and was nested
within each patient (level 2).27
Because we intended to focus on the whole model (both
fixed and random effects), the maximum likelihood method
was used.28 To select the best model, -2 log-likelihood and
the Akaike Information Criterion (AIC) were used. Generally, smaller statistical values reflected a better model fit to
the data. The HAMD score was the outcome (dependent)
variable, whereas time and PD clusters were independent
variables (predictors). A low score for the HAMD variable
indicated that the patient had responded better clinically after
treatment than before treatment. Since the data were nonnormal, prior to the analysis of the data, transformation was
conducted. As suggested by Hox, to avoid multicollinearity
due to equally spaced time intervals, the polynomials were
transformed to become orthogonal or uncorrelated before the
analysis took place29 and were centered in order to make their
means equate to 0.19 Three cases were found to be outliers
and hence were removed from the analysis. This left 82 cases
to be used as part of the final analysis.
The illustration shown in Figure 1 suggests that both
linear and quadratic time (time square) effects may be
necessary to define changes in participant HAMD scores
over time; therefore, in this study, time was treated as both
a fixed and random effect, then by time-squared, and after
that by time-cubed. However, since adding time-cubed did
not significantly improve the model’s fit over the previous
version, the cubed parameters were not retained in the subsequent models. An unstructured covariance structure for
the repeated measures yielded the best fit to the data. In the
end, time, time-squared, PD clusters, PD interactions, and the
predictors were included as fixed effects in the model, and
time was tested for both random intercept and slope effects.
To provide more detailed results, two approaches were used:
one with a dichotomous PD variable (PD versus no PD) and
one with specific categorical PD variables (clusters A, B, C,
and mixed).
Analyses were performed by using the mixed model
procedure with SPSS 22.0 statistical software (IBM SPSS
Statistics for Windows, version 22.0; IBM Corporation,
Armonk, NY, USA).

Results
Preliminary analyses demonstrated that the HAMD
scores were not related to any of these patient traits: sex
Neuropsychiatric Disease and Treatment 2015:11
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Figure 1 HAMD score over time by PD cluster (N=82).
Abbreviations: HAMD, Hamilton Rating Scale for Depression-17; PD, personality
disorder; N, number of subjects in study.

(F[1,15.44] =0.442, P.0.05), age (F[1,13.84] =2.94,
P.0.05), education (F[1,15.19] =2.47, P.0.05), or marital
status (F[1,15.58] =1.11, P.0.05). Therefore, these variables
were not controlled for in the further analyses.
Table 1 shows the sociodemographic characteristics
of the participants and the PD distribution among them.
The participants’ mean age was 46 years, and 80% of the
respondents were female. Most of the patients had been educated at least to high school level. In terms of marital status,
35 (41.2%) were cohabitating. Most of the respondents
were employed (76.5%). Most of the participants had been
prescribed an SSRI as an antidepressant. In terms of the
severity of depression, the mean HAMD scores of all participants at the baseline was 22.74, then decreased over the
course of treatment. Most of the participants (78%) had one
of each PD and hence were in the mixed cluster. In terms of
specific PDs, borderline PD was prominent among cluster B,
while obsessive-compulsive PD was prominent in cluster C.
Depressive and passive-aggressive PDs were found to be
prevalent, but both were categorized in the mixed cluster since
none of participants had either of them as a single PD.
In terms of the mixed cluster (number of participant
[N] =25), the distribution of PDs was as follows: ten (40.0%)
had avoidant PD; 21 (84.0%) had obsessive-compulsive PD;
19 (76.0%) had paranoid PD; 23 (92.0%) had schizotypal
PD; 13 (52.0%) had schizoid PD; two (8.0%) had histrionic
PD; four (16.0%) had narcissistic PD; three (12.0%) had
antisocial PD; seven (28.8%) had passive-aggressive PD;
and nine (36.0%) had depressive PD.
submit your manuscript | www.dovepress.com
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Table 1 Sociodemographic characteristics of the study patients
Variable

Mean ± SD
(min – max)

n (%)

Age (years)
Sex
Male
Female
Education
Elementary to junior high
High school
Bachelor’s degree or higher
Marital status
Single
Cohabitating or married
Living alone (widowed/
divorced/separated)
Employment
Yes
No
Type of antidepressant
SSRI
Non-SSRI
HAMD scores
At 0 month (baseline)
At 3 months
At 6 months
At 9 months
At 12 months
Personality disorders variables
No personality disorder
Cluster A
Cluster B
Cluster C
Mixed cluster ($2 crosscluster PDs)
Specific single PD
Avoidant
Dependent
Obsessive-compulsive
Paranoid
Schizotypal
Schizoid
Histrionic
Narcissistic
Borderline
Antisocial
Passive-aggressive
Depressive

46.3±14.4 (19–81)

N/A

N/A
N/A

17 (20.0)
68 (80.0)

N/A
N/A
N/A

31 (36.5)
18 (21.2)
36 (42.4)

N/A
N/A
N/A

27 (31.8)
35 (41.2)
23 (27.1)

N/A
N/A

65 (76.5)
20 (23.5)

N/A
N/A

56 (68.3)
26 (31.7)

22.74±6.23 (11–38)
12.75±10.32 (0–38)
9.59±8.30 (0–29)
9.06±7.99 (0–31)
8.73±6.27 (0–25)
N/A
N/A
N/A
N/A
N/A

20 (23.5)
10 (11.8)
18 (21.2)
12 (14.1)
25 (29.4)

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

2 (2.4)
1 (1.2)
9 (10.6)
4 (4.7)
4 (4.7)
2 (2.4)
0 (0)
0 (0)
17 (20.0)
1 (1.2)
0 (0)
0 (0)

Abbreviations: SD, standard deviation; min, minimum; max, maximum; n, number
of subjects; N/A, not applicable; SSRI, selective serotonin reuptake inhibitor;
PD, personality disorder; HAMD, Hamilton Rating Scale for Depression-17.

Figure 1 shows that the trajectories were nonlinear; the
reduction in HAMD scores was initially rapid and then
slowed down. Table 2 shows clearly that some participants
had consistently higher HAMD scores than others, so a
random intercept appeared to be warranted. The estimated
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random-intercept standard deviation was 0.346 (model 1).
We then included a random slope (σ2time: patient) to allow participants to vary in their overall rate of change. Both the random
intercept and slope were found to be significant in subsequent models. For models 3 and 4, when PD and PD*time
interactions were included, the effect of PDs in model 3
(coefficient =-0.343, standard error =0.174, P=0.053) was
almost significant. However, it did become significant in
model 4 when interactions between PDs and time were added
to the model. Model 4 yielded the lowest -2 maximum loglikelihood value, but it did not differ significantly from model 3.
Table 3 shows that both time (b=-0.0496, P,0.001)
and quadratic time (b=0.359, P,0.001) were significant
predictors of the HAMD score. HAMD scores were more
significantly predicted by cluster B (b=0.783, P=0.011) and
by the mixed cluster (b=0.673, P=0.02) than by the no-PD
group. The interaction between the PD groups, except for
the mixed cluster, and time showed no significant difference
from the interaction between time and the no-PD group. The
interaction between the mixed cluster and quadratic time
showed a more negative and more significant impact on
HAMD scores than did the interaction between quadratic
time and the no-PD group (b=-0.198, P=0.033). Thus, the
difference between the mixed cluster group and the no-PD
group was smaller with more time squares.

Discussion
This study investigated the effects of PD and specific PDs
on patients’ recovery from depression, and the results show
that PD did have an effect over the course of treatment. The
results found here also support the findings of the study
by Strandholm et al that was conducted in a naturalistic
treatment setting and assessed 1-year treatment outcomes
among depressed adolescents, either with or without comorbid Axis II disorders, in an outpatient setting. The researchers
found that depression treatment outcomes were poorer for
those in the PD group than for those in the no-PD group.30
In terms of the impact of specific PDs on treatment outcomes, this study’s findings were similar to those revealed
previously by Moradveisi et al.18 As found in other studies, cluster B played a role in the rate of recovery from
depression,23,31,32 and in this study, cluster B was dominated
by borderline PDs, with borderline PDs found to be related
to remission.33–35 Other recent studies have also shown
that borderline PD does not only delay the onset of remission but has a strong and statistically significant reciprocal
effect and accelerates the time to relapse.7,36 Regarding the
mixed cluster, our findings also supported the meta-analytic
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Table 2 Multilevel models for PD and time on HAMD scores (N=82)
Model
description

Random
intercept

Parameters

Estimate

Fixed part
Intercept
Time
Time square
PD
PD * Time
PD * Time square
Random part
σ2intercept: patient
σintercept, time: patient
σ2time: patient
Model information criteria
-2 log-likelihood
AIC

Random intercept
and random slope

Including
PD variable

SE

Estimate

SE

Estimate

SE

Estimate

SE

3.288
-0.471
0.247

0.089b
0.038b
0.034b

3.291
-0.478
0.243

0.102b
0.432
0.031

3.018
-0.481
0.244
-0.343

0.170b
0.043b
0.031b
0.174

2.814
-0.496
0.356
0.590
0.020
-0.137

0.230b
0.105b
0.075b
0.255a
0.115
0.082

0.346

0.087b

0.546
0.115
0.053

0.132b
0.046a
0.025a

0.513
0.113
0.053

0.124b
0.044a
0.024a

0.518
0.113
0.054

0.124b
0.043a
0.024a

883.088
901.088

869.158
891.158

Including PD
variable and
PD interaction

865.397
889.397

861.890
889.890

Notes: aStatistically significant at P,0.05. bStatistically significant at P,0.001. The symbol* denotes interaction between two variables. The symbol σ denotes covariance; σ2
denotes variance.
Abbreviations: PD, personality disorder; HAMD, Hamilton Rating Scale for Depression-17; N, number of subjects in study; SE, standard error; AIC, Akaike Information
Criteria.

s tudies conducted by Friborg et al which found that a mixed
personality cluster has more of an effect than any particular
PD cluster.1 In fact, a mixed cluster can be viewed more as
an accumulated PD (based on the severity of the PD) rather
than as any specific type of PD. In this study, therefore, the
more severe the PD that a participant possessed, the less his or
her HAMD score improved over a given period of treatment

(such as between month 3 and month 9). However, it may be
speculated that those participants in mixed clusters exhibited
a delayed response because their therapists, prompted by
the severity of the patients’ symptoms during the first few
visits, provided more interventions; hence, the symptoms of
the patients subsequently improved, and their HAMD scores
were similar to those with no PD by month 12. In terms of the

Table 3 Predictors of HAMD scores by personality cluster plus interactions over time
Parameters

Estimate

SE

df

t-value

P-value

Intercept
Cluster A
Cluster B
Cluster C
Mixed cluster
No PD
Time
Time square
Cluster A * time
Cluster B * time
Cluster C * time
Mixed cluster * time
No PD * time
Cluster A * time square
Cluster B * time square
Cluster C * time square
Mixed cluster * time square
No PD * time square

2.841
0.431
0.793
0.074
0.673
0a
-0.496
0.359
0.003
0.074

0.225
0.360
0.304
0.333
0.284
0.000
0.104
0.075
0.152
0.138
0.152
0.128
0.000
0.112
0.100
0.107
0.091
0.000

86.779
76.968
81.440
78.972
81.562
–
52.941
118.338
49.556
53.178
55.562
52.577
–
110.740
111.332
109.324
112.446
–

12.624
1.197
2.606
0.221
2.368
–
-4.786
4.809
0.020
0.533

0.000
0.235
0.011
0.826
0.020
–
0.000
0.000
0.984
0.596
0.690
0.824
–
0.613
0.158
0.396
0.033
–

-0.061
0.029
0a
-0.057
-0.142
-0.091
-0.198
0a

-0.401
0.224
–
-0.507
-1.423
-0.852
-2.165
–

95% confidence interval
Lower bound

Upper bound

2.394
-0.286
0.188
-0.590
0.108
–
-0.704
0.211
-0.302
-0.203
-0.366
-0.229
–
-0.278
-0.340
-0.303
-0.379
–

3.289
1.148
1.399
0.737
1.238
–
-0.288
0.507
0.308
0.351
0.244
0.286
–
0.165
0.056
0.121
-0.017
–

Notes: aThis parameter is set to zero because it is redundant. Interaction between two variables is denoted by the symbol*.
Abbreviations: SE, standard error; df, degrees of freedom; PD, personality disorder; HAMD, Hamilton Rating Scale for Depression-17.
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psychosocial interventions used with some of the participants
(those interventions which might have impacted outcomes
for particular PDs), these are not explicitly described in this
paper. However, it is assumed that the impacts of these would
have been minimal; the outpatient service that is used here is
overworked and under-resourced in terms of the number of
psychosocial treatment resources available. As a result, the
treatments routinely rely on the provision of antidepressant
medication primarily, with the provision of specific psychotherapy given only upon request. For example, during the
study, only a few patients received a formal offer of psychotherapy provided in conjunction with medication. Therefore,
any psychosocial treatment variable, despite its importance,
was omitted from the study’s analysis.
As revealed by Mulder the influence of PDs on treatment
outcomes may have turned out to be different due to the design
of the study16 and in particular how the investigators viewed
personality and how the PD variable was used. In this regard,
there are a few points on which we would like to comment.
First, could the effect of a PD be examined over more
than two time points? Several measurements would allow
patterns of change to be viewed over time. The important thing
is to differentiate between the nonexistence and existence
of PD effects, as well as how they diminish over the course
of treatment. This difference might become apparent after
several measurements have been taken. In addition, PD has
an interaction effect not only with depression itself (Axis I
disorder) as mentioned earlier, but also with time. Therefore,
a study designed to capture the effect of PD by measuring
at only two time points (ie, pre- and posttreatment) may
make it difficult to conclude whether PDs affect depression
outcomes or not.
Second, the way PD is used as an independent variable
or a predictor is also important. Our results show that when
using a dichotomous PD variable, the interaction effect of PD
over time cannot be observed, unlike when using a specific PD
(shown in the interaction between the mixed cluster and time
squared). A dichotomous PD variable such as “having PD” or
“not having PD” is not like “having” high blood pressure or
“not having” high blood pressure, as it depends on the proportion of influential PDs within a given sample. Therefore,
using a dichotomous PD variable could result in bias.
Lastly, even using a specific PD (cluster A, B, C, or
mixed) may not be enough. While cluster A PDs seemed
to be more homogenous, as they shared biological, psychological, and even diagnostic criteria, there was inconsistency
among the PDs in cluster B and C in this regard.37–39 More
importantly, the contribution of each PD to depression was
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different, even in the same cluster. For example, a borderline
PD had a stronger impact on depression than a histrionic PD
or antisocial PD in the same cluster (B). An avoidant PD may
have contributed more than a dependent PD in cluster C.1,40
Therefore, the fact that borderline PDs and histrionic PDs
appeared in the same cluster when assessing their effects on
depression may have also resulted in bias.
With regard to depression, to test the efficacy of any particular intervention, either medication or some kind of psychotherapy, using a reliable way to establish the presence of a PD
should be prioritized. Adding a dimensional personality, as is
the case in DSM-5, is one approach which may be used to secure
the personality factor. However, personality and depression
may be difficult to separate, as found by a recent investigation concerning the interaction between PDs and depression.7
An alternative option is for personality and depression to be
treated as a single unit (outcome) instead of being separated; for
example, borderline PD/depression, obsessive-compulsive PD/
depression, schizoid PD/depression, or mixed PD/depression,
and for dimensional personality traits as additional outcome
variables. This, however, is a subject for future research.
This study had several limitations that should be mentioned. First, the fact that the PD interviews were administered at the end of the project might have affected their
validity and reliability, as some participants were still in a
depressive state. Even though there was evidence to show
the stability of the patients’ personalities, it could not be
ascertained whether this was related to the depression, to the
PD, or to the interaction between them. Second, the sample
size was quite small, and, as a result, it may not have been
possible to ascertain any significant difference between those
with PDs and those with no PDs.
Third, even though we attempted to identify specific PD
clusters for individuals, some PDs related to depression were
still not included, such as depressive PD.41 The differences
in impacts by various PDs emphasize the disadvantage of
classifying PDs into only two categories when testing for
their effects on depression.
Fourth, the different types of depression, eg, major depressive disorder or dysthymic disorder, were not separately
analyzed because the sample size was small, and this might
have affected the results because different types of PDs may
have different impacts on different types of depression.1
Finally, even though the therapist factor was found to be
important and should be considered as level 3 in a multilevel
model,42,43 we could not include it here as the nature of our
setting did not allow it. More importantly, it was sometimes
difficult to assess the psychotherapy provided as additional
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treatment and in particular any therapeutic alliance issues
arising; this is an important factor in psychotherapy.44
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Conclusion
PDs had an impact on the course of treatment and treatment outcomes among the depression patients assessed as
part of this longitudinal, observational study. PDs played
specific roles at different stages; for example, prior to
treatment, PD was a predisposing factor, and during treatment, PD interacted with time or with the therapy given,
including the therapist. Therefore, to effectively explore
their impacts depends on what specific types of PDs are
being studied and on how long and how frequently the
assessment takes place.
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