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SOMATIC MORBIDITY AMONG BORDERLINE AND OTHER PERSONALITY DISORDERED
YOUNG ADULTS - A REGISTER-BASED FOLLOW-UP STUDY OF FORMER ADOLESCENT
PSYCHIATRIC INPATIENTS
ABSTRACT
Personality disorders (PDs) are related to increased prevalence of somatic diseases. The objective of this follow-up study
was to explore somatic morbidity in subjects with PD diagnosed by early adulthood. The initial study population consisted
of 508 former adolescent psychiatric inpatients (n=508). Of them, 63 subjects (39 women, 24 men) had a diagnosis of PD,
including borderline PD (BPD) (n=38) and other PD (OPD) (n=25). The K-SADS-PL was used to gather information during
the adolescent psychiatric hospitalization. The information on in- and outpatient hospital treatments, until the end of 2016,
was extracted from the National Care Register for Health Care. 96.8% of subjects with PDs had somatic morbidity during the
follow-up period. In comparison of prevalence between BPD and OPD groups, significant differences were found in Infectious
and parasitic diseases (BPD vs. OPD, 63.2% vs. 36.0%, p=0.043), Endocrine, nutritional and metabolic diseases (23.7% vs.
0%, p=0.009) and Diseases of the genitourinary system (60.5% vs. 12.0%, <0.001). Symptoms, signs and abnormal findings
were more common among BPD than OPD group (89.5% vs. 68.0%, p=0.050). Abdominal pain diagnoses were common among
women with PD, especially in those with BPD. Nearly one-fifth of subjects with PD had been diagnosed with acute appendicitis.
The findings of this study suggest that subjects with PDs already have high somatic morbidity in young adulthood. This study
emphasizes the importance of evaluating the physical health of subjects with PD.

KEY WORDS: ADOLESCENCE, BORDERLINE PERSONALITY DISORDER, PERSONALITY DISORDER, SOMATIC
DISEASES
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INTRODUCTION
Personality disorders (PDs) are common in the general
population. The prevalence of PDs has been established as
varying between 6% and 10% in population samples (1,2).
PDs are found to have their origin in childhood and continue
developing into adulthood (3,4). PDs affect disturbances
in cognition, affect, impulse control and interpersonal
relationships (3,5). Furthermore, PD symptoms can fluctuate
in severity over time, and PDs are found to associate highly
with Axis I disorders, such as psychotic, affective, anxiety and
substance use disorders (6). PDs in adolescence are associated
with lower quality of life (7) and high healthcare costs (8).
According to biopsychosocial model (9), several biological,
psychological and social factors have effects on diseases and
personal experience of disease. PDs are found to have long-term
adverse effects on physical health, such as increased risk for
chronic disease and mortality (10). Poor health-related lifestyle
choices, such as alcohol use, smoking and avoiding physical
exercise, are associated with an excess of somatic disease among
subjects with PDs (11,12). Consequently, people with PD are
commonly reported to be frequent users of healthcare services
(10,12). A large prospective community-based adolescent study
proposed that a combination of PDs and Axis I psychiatric
disorders in adolescence, may indicate a risk for physical health
problems by early adulthood (13).
Borderline PD (BPD) is associated with inpatient and
outpatient healthcare utilization for both psychiatric and somatic
illnesses (14-16). Polypharmacy is also common, particularly in
subjects suffering from BPD (11). Subjects with BPD are known
to be more prone to developing metabolic syndrome (16) and
arthralgia (10). Furthermore, a large National Epidemiologic
Survey on Alcohol and Related Conditions (NESARC) study
(17) found that hepatic, venereal and gastrointestinal diseases
associated with BDP in adulthood. Previous studies have dealt
with BPD and somatic disorders, but there is a lack of studies
concerning somatic disorders among subjects with other PDs
up to young adulthood.
The aim of this register-based follow-up study was to
compare somatic morbidity between subjects with borderline PD
(BPD) and other PDs (OPD). The initial study sample comprised
adolescents who were hospitalized due to psychiatric disorders
between the ages of 13-17 years. The lifetime information
for PDs and somatic morbidity was obtained from national
healthcare registers, covering the period up to young adulthood
of the study participants.

Somatic morbidity among borderline and other personality disordered young adults
- a register-based follow-up study of former adolescent psychiatric inpatients

PSYCHIATRIA FENNICA
2021;52:76-87

METHODS
STUDY SAMPLE
This study is a part of the clinical follow-up study of 508
adolescent psychiatric inpatients (208 male, 300 female) in
Northern Finland. The study subjects were aged between
13 to 17-years-old when admitted for adolescent psychiatric
treatment (referred to in this study as index hospitalization)
to Oulu University Hospital, Finland, between April 2001 and
March 2006. All subjects provided written informed consent
for their participation. The study protocol was approved by
the Ethics Committee of Oulu University Hospital, Finland
(44/2001).

DATA SOURCES
RESEARCH INSTRUMENTS
All study subjects were interviewed during their index
hospitalization using the semi-structured Kiddie Schedule for
Affective Disorders and Schizophrenia Present and Lifetime
Version (K-SADS-PL). K-SADS-PL is known to be a reliable
method for defining DSM-IV diagnoses for children and
adolescents (18,19).
CARE REGISTER FOR HEALTH CARE
The data from Care Register for Health Care (CRHC),
administered by the Finnish National Institute for Health
and Welfare (THL), were used for identifying somatic and
psychiatric morbidity of the study subjects. In this study the
information on outpatient visits to specialized healthcare (from
1998 onwards) and lifetime data on inpatient hospitalizations
of the study participants was available up to the end of 2016.
All diagnoses in the CRHC were based on ICD-8 (until 1987),
ICD-9 (1987-1996) and ICD-10 (1996-2016) classifications.
The comprehensiveness and accuracy of this register has been
found to vary from satisfactory to very good (20,21).
PERSONALITY DISORDERS
All diagnoses for PD (primary and additional diagnoses, ICDcodes F21, F60-60.9, DSM-IV TR codes 301.00, 301.20-301.9)
were extracted from the CRHC. According to the instruction for
ICD 10 (22), PDs tend to appear in late childhood or adolescence
and continue to manifest into adulthood. It is, therefore, unlikely
that a diagnosis of PD would be appropriate before the ages of
16 or 17 years. A total of 90 cases with PD were identified. Of
them, those diagnosed with PD at an age below 16 years (n=8),
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those with cyclothymia (n=2) and those with a schizoaffective
or schizophrenia diagnosis (n=17) were excluded from the
study sample. The final sample consisted of 63 subjects (39
female, 24 male) with PD.
Some individuals had several PD diagnoses, in which
case the primary PD diagnosis determined the following
categorization in which the study subjects with PD were
categorized into two mutually exclusive subgroups: (1) subjects
with borderline personality disorder (BPD) and (2) subjects with
other personality disorder (OPD). The BPD group included 38
(60.3% of all PDs) subjects (8, 21.1% male; 30, 78.9% female).
The OPD group consisted of 25 (39.7% of all PDs) subjects
(16, 64.0% male; 9, 36.0% female). The detailed diagnostic
distribution within the OPD group was as follows: 1 (4%)
Paranoid PD, 3 (12%) Schizotypal PD, 5 (20%) Antisocial PD,
4 (16%) Avoidant PD, 12 (48%) PD NOS.

300.21-.23, 300.29, 300.3, 308.3, 309.81), (4) Substance use
disorders (303.9, 304.0-.6, 304.8-.9, 305.0, 305.2-.7, 305.9),
(5) Conduct or oppositional defiant disorders or Attentiondeficit/hyperactivity disorder (312.8-.9, 313.81, 314.00-.01,
314.9, 299.80). The psychiatric diagnoses of the adolescents
often overlapped, meaning a patient might belong to several
categories of psychiatric disorders.

SOMATIC DISEASES

RESULTS

All somatic diagnoses were identified from the CRHC. As the
present study focused on somatic diseases, those relating to
injuries, pregnancies and childbirth were excluded from further
evaluation. The following ICD-10 categories of somatic disease
were thoroughly examined: Certain infectious and parasitic
diseases (A-B), Neoplasms (C-D48), Diseases of the blood
and blood-forming organs and certain disorders involving
the immune mechanism (D50-89), Endocrine, nutritional
and metabolic diseases (E), Diseases of the nervous system
(G), Diseases of the eye and adnexa (H00-59), Diseases
of the ear and mastoid process (H60-95), Diseases of the
circulatory system (I), Diseases of the respiratory system (J),
Diseases of the digestive system (K), Diseases of the skin
and subcutaneous tissue (L), Diseases of the musculoskeletal
system and connective tissue (M), Diseases of the genitourinary
system (N) and Symptoms, signs and abnormal clinical and
laboratory findings, not elsewhere classified (R). In addition,
particular attention was focused on the following selected
diseases: hepatitis (B15-19, K70.1, 71.2-71.6, 73, 75.2-75.4),
venereal diseases (A50-64) appendicitis (K35) and abdominal
pain (R10.1, 10.3, 10.4).

STATISTICAL ANALYSIS
Pearson’s Chi-square test or Fisher’s exact test were used to
analyse statistical group differences of categorical variables.
For continuous variables, we used Student’s t-test. A limit for
statistical significance was set at p<0.05. All statistical tests
were two-sided, and they were performed by using IBM SPSS
Statistics 26 software.

A total of 63 study participants had been diagnosed with PD
by young adulthood. Of them, 38 (60.3%) had BPD and 25
(39.7%) had other PDs (OPD). Table 1 shows the background and
clinical characteristics of the study participants by type of PD.
Study participants with BPD, compared to OPD groups, were
characterized by female gender (78.9% vs. 36.0%, p=0.001) and
younger onset age of PD (20.7 years vs. 22.4 years, p=0.042).
None of the adolescent-related psychiatric disorders differed
statistically significantly between the BPD and OPD groups.

PSYCHIATRIC DISORDERS IN ADOLESCENCE
All DSM-IV-based psychiatric diagnoses in adolescence
were obtained using the K-SADS-PL interview during index
hospitalization. The psychiatric diagnoses were categorized
into five major groups: (1) Psychotic disorders (295, 296.0,
296.4-9, 297.1-3, 298.8-9, 301.13, 301.22), (2) Affective disorders
(296.2-.3, 300.4, 311), (3) Anxiety disorders (300.00-0.2,
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Table 1. Background and clinical characteristics assessed during adolescent psychiatric hospitalization
of subjects with borderline personality disorder (BPD) and any other personality disorder (OPD).

Study groups

Characteristics of study subjects with PD

Gender, female, n (%)

Total
Sample
(n=63)

Borderline
PD (BPD)
(n=38)

Any other
PD (OPD
(n=25)

p-value*

39 (61.9)

30 (78.9)

9 (36.0)

0.001

Psychotic disorders

7 (11.1)

4 (10.5)

3 (12.0)

1.000

Anxiety disorders

25 (39.7)

18 (47.4)

7 (28.0)

0.124

Affective disorders

35 (55.6)

23 (60.5)

12 (48.0)

0.328

Substance use disorders

27 (42.9)

16 (42.1)

11 (44.0)

0.882

Conduct disorders

30 (47.6)

16 (42.1)

14 (56.0)

0.280

Age at admission to index hospitalization, mean (SD)

15.8 (1.2)

15.8 (1.1)

15.8 (1.3)

0.992

Onset age of PD, mean (SD)

21.3 (3.3)

20.7 (3.3)

22.4 (3.1)

0.042

Age at the end of follow-up, mean (SD)

29.5 (2.4)

29.9 (1.9)

28.8 (2.8)

0.082

Psychiatric disorder at index hospitalization, n (%)

* Statistical significance of difference between BPD and OPD groups
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Table 2 shows somatic morbidity according to ICD-10 main
categories by type of PD of the study participants. The majority
of study participants with PD (96.8%, n=61) had at least one
somatic diagnosis by the end of the follow-up, until the year
2016. Of all somatic disease categories, the prevalence was
highest in the Symptoms, signs and abnormal category (81.0%,
n=51), diseases of Respiratory system (55.6%, n=35) and
Infectious and parasitic diseases (52.4%, n=33). In comparison
of prevalence between BPD and OPD groups, a significant
difference was found in Infectious and parasitic diseases (BPD
vs. OPD, 63.2% vs. 36.0%, p=0.043), Endocrine, nutritional and
metabolic diseases (23.7% vs. 0%, p=0.009) and diseases of the
Genitourinary system (60.5% vs. 12.0%, <0.001). Symptoms,
signs and abnormal findings were more common among BPD
than OPD group (89.5% vs. 68.0%, p=0.050). Of selected
diagnoses, a statistically significant difference between BPD
and OPD groups was found in diagnosis for abdominal pain
(52.6% vs. 12.0%, p=0.001). Patients in the BPD group had
higher prevalence of hepatitis (21.1% vs. 4.0%, p=0.075) and
appendicitis (26.3% vs. 8.0%, p=0.103) than OPD patients.
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Further analyses showed that gender differences in
the prevalence of somatic disease was found in Endocrine,
nutritional and metabolic diseases (men vs. women, 0% vs.
23.1%, p=0.010) and diseases of the Genitourinary system
(12.5% vs. 59.0%, p<0.001). Further, when the prevalence of
somatic diseases was mirrored with Axis I psychiatric disorders
diagnosed in adolescence, the results showed that, in women
with PD, Infectious and parasitic diseases were emphasized
among those with anxiety disorders in adolescence, compared to
women without that disorder (67% vs. 33%, p=0.038). Similarly,
diseases of the Digestive system among females with PD was
more common in those with adolescent conduct disorders (80%
vs. 33%, p=0.005).
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Table 2. Somatic morbidity among subjects with borderline personality
disorder (BPD) and any other personality disorder (OPD).

Study groups

Somatic morbidity (ICD-code)

Total
Sample
(n=63)

Borderline
PD (BPD)
(n=38)

Any other
PD (OPD
(n=25)

p-value*

ICD disease category (main code), n (%)
Somatic category, any

61 (96.8)

38 (100.0)

23 (92.0)

0.154

Infectious and parasitic diseases (A-B)

33 (52.4)

24 (63.2)

9 (36.0)

0.043

Neoplasms (C-D48)

5 (7.9)

3 (7.9)

2 (8.0)

1.000

Blood and blood-forming organs, certain disorders
involving the immune mechanism (D50-D89)

2 (3.2)

2 (5.3)

0 (0.0)

0.514

Endocrine, nutritional, metabolic diseases (E)

9 (14.3)

9 (23.7)

0 (0.0)

0.009

Nervous system (G)

22 (34.9)

13 (34.2)

9 (36.0)

1.000

Eye and adnexa (H00-59)

14 (22.2)

10 (26.3)

4 (16.0)

0.374

Ear and mastoid process (H60-95)

15 (23.8)

12 (31.6)

3 (12.0)

0.129

Circulatory system (I)

14 (22.2)

10 (26.3)

4 (16.0)

0.374

Respiratory system (J)

35 (55.6)

24 (63.2)

11 (44.0)

0.195

Digestive system (K)

26 (41.3)

19 (50.0)

7 (28.0)

0.117

Skin and subcutaneous tissue (L)

19 (30.2)

14 (36.8)

5 (20.0)

0.175

Musculoskeletal system and connective tissue (M)

26 (41.3)

18 (47.4)

7 (28.0)

0.188

Genitourinary system (N)

26 (41.3)

23 (60.5)

3 (12.0)

<0.001

Symptoms, signs and abnormal findings (R)

51 (81.0)

34 (89.5)

17 (68.0)

0.050

* Statistical significance of difference between BPD and OPD groups
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Selected diagnoses, n (%):

16 (25.4)

12 (31.6)

4 (16.0)

0.239

Hepatitis

9 (14.3)

8 (21.1)

1 (4.0)

0.075

Venereal diseases

6 (9.5)

3 (7.9)

3 (12.0)

0.674

Appendicitis

12 (19.0)

10 (26.3)

2 (8.0)

0.103

Abdominal pain

23 (36.5)

20 (52.6)

3 (12.0)

0.001

* Statistical significance of difference between BPD and OPD groups

DISCUSSION
The findings of our register-based follow-up study of former
adolescent psychiatric inpatients showed that, among the study
subjects with a follow-up diagnosis for PD, somatic comorbidity
was common. All subjects with BPD and over nine-tenths
of subjects with OPD had a somatic disease diagnosed by
young adulthood. Previous research has also documented
an association of PDs with somatic morbidity and healthcare
utilization among subjects between 30-45 years of age (23).
The healthcare utilization was found to be particularly high
among subjects suffering from cluster B Personality Disorders,
such as BPD (14,24).
Our results demonstrated that Symptoms, signs and
abnormal findings were the most common disease category
among both BPD and OPD subjects. This category of disease
consists of various symptoms, e.g. pain, nausea, collapses,
hallucinations, amnesia and genitourinary-related symptoms.
Sansone and Sansone (25) proposed that subjects with BPD
may manifest physical symptoms, such as unsubstantiated
types of chronic pain as well as somatic preoccupation, which
may be medically difficult to substantiate in medical settings.
It has been found that subjects with BPD commonly have
lifelong somatic symptoms which appear at an early age (25).
Unexplained physical complaints are found to be common
in children, as a manifestation of distress or anxiety through
somatic symptoms. Risk factors for these symptoms include
stress sensibility and possible biological vulnerability in the
child, mood and somatization disorders in the family, parental
over-involvement and limited psychological “mindfulness” in
relation to physical symptoms (26). Further, it has been found
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that a biopsychosocial approach can improve adolescent stress
responses and thereby reduce somatic complaints (27).
Our results showed that subjects with BPD differed,
with regard to the prevalence of Infectious, Genitourinary
and Endocrine and metabolic diseases, when compared to
subjects with OPD. This finding was related to female gender,
since none of the men with PD had those diseases. The genderspecificity of this finding, however, warrants further studies. In
previous studies, several comorbid psychiatric conditions, eating
disorders, obesity, as well as unhealthy lifestyle, sexual activity,
low physical activity, smoking, alterations in body composition
and dysregulation of endocrine and immune factors are also
associated with an increased risk for several somatic diseases
in subjects with BPD (16,25,28,29). The rate of antipsychotic
use has been reported 2.6 times higher among BPD patients
than among other PD patients (30). Antipsychotic use has been
found to induce obesity, diabetes and dyslipidemia (31).
Of selected somatic diagnoses in our study, 21% of BPD
patients were found to have had a diagnosis of hepatitis by
young adulthood. This finding is higher than in the NESARC
study, in which the prevalence of all hepatic disease was 3.1%
(17). Unhealthy lifestyles, impulsiveness (32) and comorbid
alcohol or drug use (28,33) are characteristics in PD subjects
and may predispose to developing hepatic diseases. In addition,
injected drug use is a serious risk for hepatic infections (34).
A notable finding in this study was that over a half of
subjects with BPD had reported abdominal pain symptoms
compared to only a tenth of subjects with OPD. Functional
abdominal pain disorder has been shown to be common among
children with a pooled prevalence of 13.5% (35). One possible
explanation for our finding is that mental health symptoms or
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psychological stress can manifest as different somatic symptoms,
such as pain (36). Earlier studies (12,24,37,38) have shown that
patients with PD, especially patients with BPD, are prone to
various types of pain. The nature of the connection between
BPD and pain is not well understood, but it is possible that
pain might be just another manifestation of an overarching
difficulty with self-regulation (37), or it may be a partially
learned behaviour used either consciously or subconsciously
to prompt others to provide care and emotional support (37).
Thus, healthcare professionals should pay attention to the
possibility of BPD in those patients with several unspecified
abdominal pain diagnoses. It is important to note that traumatic
experiences can cause somatic symptoms, such as abdominal
pain (39), and that there is an increased prevalence for sexual
abuse amongst people with BPD (40,41). It has also been
reported that abdominal pain in childhood may be a risk factor
for the development of depressive symptoms later in life (39).
An interesting finding in our study was that nearly one-fifth
of subjects with PD had been diagnosed with acute appendicitis,
the prevalence being emphasized in those suffering from BPD. A
study in the United States found the lifetime risk of appendicitis
was 8.6% in men and 6.7% in women (42). A Finnish study
(43) found that the incidence of acute appendicitis was strongly
age-dependent, peaking between 15-24 years. There are no
comparative studies on PDs and the risk of appendicitis. In our
study, abdominal pain diagnoses were common. However, the
incidence of acute appendicitis has been found to have declined
in Finland between 1987 and 2007 (43).
The association of adolescent-related psychiatric disorders
and somatic morbidity among subjects with PD was also
explored in our study. We found associations between anxiety
disorders and Infectious and parasitic diseases, as well as
between conduct disorder and diseases of the Digestive system
among females with PD. Our findings are consistent with earlier
studies. In a large register-based cohort study of a Danish
children and adolescent study population, Köhler-Forsberg et
al. (44) reported an association between treated infections and
the subsequent risk of personality and behaviour disorders.
They suggested that these findings might be explained by the
direct influence of infections, genetics or disturbances of the
microbiome. (44). In their cross-sectional twin study, Kerekes
et al. (45) found an association between conduct disorder
and gastrointestinal problems. According to their findings,
comorbid neurodevelopmental problems may explain the
increased prevalence of somatic problems in conduct disorder.
In our study sample of former adolescent psychiatric
inpatients, somatic morbidity of the study participants with
PD was common when followed up to young adulthood. The

nature of the diseases was often complex, containing interaction
between behavioural, neural, endocrine and immune processes.
In order to get a deeper understanding of these phenomena,
further studies by larger databases than ours are called for, to
investigate the relationship between psychiatric and somatic
morbidity in childhood and adolescence among subjects with
different PD types in young adulthood.
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STRENGTHS
The strengths of our study lie in the reliability of our data. All
study participants were interviewed systematically at index
hospitalization during adolescence using the semi-structured
K-SADS-PL, which is considered a reliable DSM-IV-based
diagnostic instrument for research purposes (18). Another
strength was our access to the CRHC, giving us access to
comprehensive follow-up data on lifetime diagnoses to young
adulthood. The quality of the Finnish healthcare register data
and the validity of studies based on it have been deemed
satisfactory in earlier studies (46).
LIMITATIONS
Our study has various limitations. The prevalence of PDs,
based on healthcare register information covering inpatient
care and specialized-level outpatient visits, is likely to be an
underestimate of the true PD prevalence present in the study
population. One limitation of this study was the small study
sample of different PD types other than BDP, which limited
the analysis of somatic morbidity among specific PD types.
Unfortunately, we did not have access to nationwide registry
data of the primary healthcare visits, which was collected
from 2011 onwards and includes all somatic and psychiatric
visits treated in community-based outpatient care settings.
Our study sample consisted of the most severe, hospitalized
manifestations of the psychiatric disorders studied. This limits
the ability to generalize our findings to all adolescents with
less severe symptoms. Further follow-up studies in somatic
morbidity among subjects with PDs are, therefore, required.
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CONCLUSIONS
The findings of our register-based study of former adolescent
psychiatric inpatients demonstrate that lifetime somatic
morbidity is already common by young adulthood among
subjects with a personality disorder. Further, psychiatric
disorders in adolescence, such as anxiety or conduct disorder,
may predispose to somatic diseases. Therefore, it is important
for primary care physicians, as well secondary care specialists,
to have an awareness of the potential impact of PD symptoms
on patients with somatic problems. Family-focused health
interventions and youth targeted support regarding nutrition
and psychical exercise, as well as smoking and other substance
use avoidance, are important for young subjects with PD and
their families.
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