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Objective: The purpose of this study was to assess whether joint hypermobility syn-
drome is more frequent in patients with panic disorder, agoraphobia, or both than in control
subjects and, if so, to determine whether mitral valve prolapse modifies or accounts in part
for the association. Method: A case-control study was conducted in a general teaching
hospital outpatient clinic. Subjects were 99 patients, newly diagnosed and untreated, with
panic disorder, agoraphobia, or both and two groups of age- and sex-matched control sub-
jects: 99 psychiatric patients and 64 medical patients who had never suffered from any anx-
iety disorder. Measures consisted of the Structured Clinical Interview for DSM-III-R, Beigh-
ton’s criteria for joint hypermobility syndrome, and two-dimensional and M-mode
echocardiogram. The presence of mitral valve prolapse and joint hypermobility syndrome
was explored by raters who were blind to subjects’ psychiatric status. Results: Joint hyper-
mobility syndrome was found in 67.7% of patients with anxiety disorder but in only 10.1%
of psychiatric and 12.5% of medical control subjects. On the basis of statistical analysis,
patients with anxiety disorder were over 16 times more likely than control subjects to have
joint laxity. These findings were not altered after the presence of mitral valve prolapse was
taken into account. Of the patients with anxiety disorder, those who had joint hypermobility
syndrome were younger and more often women and had an earlier onset of the disorder
than those without joint hypermobility syndrome. Conclusions: Joint laxity is highly preva-
lent in patients with panic disorder, agoraphobia, or both and may reflect a constitutional
disposition to suffer from anxiety. Mitral valve prolapse plays a secondary role in the asso-

ciation between joint hypermobility and anxiety.

(Am J Psychiatry 1998; 155:1578-1583)

Over the last two decades a significant amount of
research has been conducted into the neurobiological
mechanisms of anxiety, and especially of panic disor-
der (1, 2). Among the biological variables studied in
patients with panic disorder, mitral valve prolapse and
the joint hypermobility syndrome have yielded partic-
ularly interesting results (3, 4). Mitral valve prolapse is
the most common abnormality of the heart valves in
industrialized nations, affecting 3% or more of the
adult population (5). An association between mitral
valve prolapse and panic disorder, in both directions,
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has been described by different authors (3, 6, 7). The
two conditions share similar subjective complaints
(palpitations, chest pain, dyspnea, fatigue, dizziness,
and anxiety), an asthenic somatotype (8-10), and de-
mographic features (e.g., both are more frequent in
women) (11, 12). A meta-analysis of empirical studies
concluded that a significant association exists between
panic disorder and mitral valve prolapse (odds ratio=
2.3; 95% confidence interval=1.6-3.5) (13).

Joint hypermobility syndrome is a highly heritable
clinical condition characterized by an increased distensi-
bility of joints in passive movements and hypermobility
in active movements (14-16). Its prevalence in the gen-
eral population appears to range between 10% and
15%, and it is more common in women than in men. A
significant association between joint hypermobility syn-
drome and mitral valve prolapse has been described (17,
18). Furthermore, subjects with joint hypermobility syn-
drome and mitral valve prolapse appear to be about
three times more likely to suffer from anxiety disorders
than subjects with joint hypermobility syndrome with-
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TABLE 1. Demographic and Clinical Characteristics of Outpatients With Panic Disorder, Agoraphiobia, or Both and Two Groups

of Control Subjects

Panic Disorder/ Psychiatric Medical Analysis
Agoraphobia Group Control Group Control Group

Characteristic (N=99) (N=99) (N=64) Test Value p
Women

N 68 68 40

% 68.7 68.7 62.5 0.882 0.66
Age (years)

Mean 38.1 38.5 38.9 0.06P 0.94

SD 12.6 13.1 14.1
Age at onset of disorder (years)

Mean 33.0 324 35.9 1.61° 0.20

SD 12.2 12.6 134
Hamilton anxiety score

Mean 23.4 9.4 2.9 -9.87¢d <0.001

SD 8.5 8.8 5.8

Median 23 8 2 -10.47¢¢ <0.001
Hamilton depression score

Mean 15.1 12.7 2.4 —2.24¢4d <0.03

SD 8.1 9.6 2.4

Median 13 12 2 —-10.03¢¢ <0.001
Index of Stress Reactivity score

Mean 16.2 10.4 4.5 -6.95¢d <0.001

SD 4.6 6.2 2.6

Median 17 10 4 -10.37¢¢ <0.001
Neuroticism subscale of Eysenck

Personality Questionnaire score

Mean 81.7 59.1 28.9 -5.38¢d <0.001

SD 18.8 29.9 19.0

Median 90 65 30 —9.92¢¢ <0.001

ay2 test (df=2).
b ANOVA (df=2, 259).
¢ Mann-Whitney U test.

d Difference between panic disorder/agoraphobia group and psychiatric control group.
€ Difference between panic disorder/agoraphobia group and medical control group.

out mitral valve prolapse (4). These studies have sug-
gested that mitral valve prolapse and joint hypermobil-
ity syndrome may share a common pathophysiologic
mechanism related to a collagen disorder (16, 18-22).
In addition, a significant association between joint hy-
permobility syndrome and panic disorder was observed
in a sample of rheumatologic outpatients (4, 23). Pa-
tients with joint laxity had a higher prevalence of anxi-
ety disorders, in particular, panic disorder and phobias,
than comparison subjects.

Therefore, there are numerous separate observa-
tions linking joint hypermobility syndrome to mitral
valve prolapse and mitral valve prolapse to panic dis-
order, but little is known about the relation between
joint hypermobility syndrome and panic disorder.
The present study was designed to answer two spe-
cific questions: 1) Is joint hypermobility syndrome
more common in patients with panic disorder than
among appropriate comparison subjects? 2) If so,
does mitral valve prolapse modify or partly account
for the association between joint hypermobility syn-
drome and panic disorder?

METHOD

A case-control study was carried out at the Hospital del Mar, a
450-bed general teaching hospital, serving primarily a low-income
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area of Barcelona, Spain. All newly diagnosed consecutive patients
who attended the psychiatric outpatient clinic over a 2-year period
and who fulfilled DSM-III-R criteria for panic disorder or agorapho-
bia were selected as cases. Two control groups were selected. The
first group was gathered from the same psychiatric outpatient popu-
lation and included newly diagnosed consecutive patients who did
not suffer from panic or agoraphobia and who had never met crite-
ria for anxiety disorder. The second control group was recruited
from four medical outpatient clinics (dermatology, gastroenterology,
general surgery, and internal medicine) at the same hospital. Two
hundred sixty-two subjects were studied: 99 case subjects, 99 psychi-
atric control subjects, and 64 medical control subjects. The last
group originally included 99 patients, but all those found to suffer
from anxiety disorder at the time of inclusion or in the past were
subsequently excluded. All control subjects were matched to case
subjects by age and sex.

Exclusion criteria included organic brain syndromes, psychoac-
tive abuse disorders (except nicotine abuse), and severe organic con-
ditions that hamper physical examination (the last in order to allow
for a full joint examination). Because some of the questionnaires
were self-administered, illiterate patients also had to be excluded.
None of the subjects (case and control subjects) was taking psycho-
tropic drugs at entry into the study.

All subjects gave informed consent. Group size was calculated by
standard methods (24). The protocol was piloted for 3 months to as-
certain the reliability of the instruments.

Two experienced psychiatrists used the Structured Clinical Inter-
view for DSM-III-R (235) to establish the psychiatric diagnosis. Inter-
rater reliability (kappa) for psychiatric diagnosis ranged between
0.65 and 1.00. Several psychometric instruments were also used, in-
cluding the Index of Stress Reactivity (26), the Eysenck Personality
Questionnaire (27), and the Hamilton Depression Rating Scale and
Hamilton Anxiety Rating Scale (28, 29).

To assess joint hypermobility syndrome, Beighton criteria (15, 16)
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TABLE 2. Prevalence of Joint Hypermobility Syndrome in Outpatients With Panic Disorder, Agoraphobia, or Both and Two Groups

Subjects With Joint Hypermobility Syndrome

Panic Disorder/
Agoraphobia Group? (N=99)

Psychiatric Control Group (N=99)

Odds Odds 95% Confidence

Group N % Ratio N % x2b p Ratio Interval
Total 67 67.7 1.0 10 10.1 66.6 <0.001 18.6 8.6-40.5
Gender

Female 53 77.9 1.0 8 14.7 57.5 <0.001 26.5 10.4-67.4

Male 14 45.2 1.0 2 6.4 10.2 <0.001 11.9 2.4-59.0
Age (years)

<45 58 79.4 1.0 9 12.9 61 <0.001 26.2 10.6-64.5

245 9 34.6 1.0 1 34 0.004¢ 11.6 1.3-101.1
Mitral valve prolapse?

Yes 6 75.0 1.0 0 0.0 0.06° 23.4¢ 0.8-613.0

No 51 67.1 1.0 6 8.6 52.5 <0.001 21.9 8.3-57.1

2 Reference group.
b With Yates’s corection (df=1).
¢ Fisher's exact test, two-tailed.

were used. Subjects who scored 5 or higher on the 9-point scale of
Beighton were considered to have joint hypermobility. The reliability
and validity of the assessment criteria for joint hypermobility syn-
drome have been previously described (30). In summary, the inter-
rater reliability (kappa) of the five criteria ranged between 0.79 and
0.93, and concurrent validity with other sets of joint hypermobility
syndrome criteria varied between 95.4% and 96.7% (proportion of
well-classified cases). Joint hypermobility syndrome assessment was
carried out by two trained rheumatologists who were blind to pa-
tients’ psychiatric status.

After psychopathological and rheumatological assessment, all
case and control subjects were evaluated by a cardiologist who was
unaware of their psychiatric and rheumatological status. A diagnosis
of mitral valve prolapse was made on the basis of 1) two-dimen-
sional echocardiographic evaluation (abnormal superior systolic
movement of mitral valve leaflets and mitral valve prolapse buck-
ling below the level of the annular plane into the left atrium) (31),
and 2) M-mode evaluation (systolic posterior motion 23 mm) (32).

In contingency tables, Pearson’s chi-square test for homogeneity
or independence was applied to assess the relationship between two
qualitative or categorical variables. In two-by-two chi-squares, the
Yates-corrected chi-square is presented. When 20% or more of the
cells had expected counts of less than five, Fisher’s exact test was
used (33). Student’s t test and one-factor analysis of variance were
used to determine the relationship between a categorical variable
with two or three levels, respectively, and a normally distributed
quantitative variable; the Mann-Whitney U test was used to analyze
nonnormally distributed quantitative variables (34). The logit esti-
mator of the prevalence odds ratio was estimated with precision-
based confidence intervals (35). The logit estimators used the
Haldane correction of 0.5 in every cell when a table contained a zero
(35). Data management and statistical analysis were carried out on a
Macintosh Centris 660 AV computer through use of SAS/JMP and
Statview 4.01.

RESULTS

The mean age of the 262 subjects was 38.5 years
(SD=13.1); 67.2% were women. Case and control sub-
jects did not differ by age and sex because of the
matching; neither did they differ by age at onset of dis-
orders (table 1).

Seventy-six percent of case subjects were given diag-
noses of panic disorder with agoraphobia; 17%, panic
disorder without agoraphobia; and 7%, agoraphobia
alone. The distribution of agoraphobic severity was as
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follows: 45%, light; 31%, moderate; and 24 %, severe.
Thirty-one percent of case subjects had a concomitant
diagnosis of major depression or dysthymia. In the
psychiatric control group, 23.8% of patients had
schizophrenia; 61.4%, affective disorders; and 14.8%,
miscellaneous conditions. In the medical control
group, 29.8% of patients had digestive illnesses;
23.4%, other medical problems; 23.4%, surgical con-
ditions; and 23.4%, dermatological complaints. Case
subjects scored significantly higher than both psychiat-
ric and medical control subjects on all psychiatric
scales (table 1).

The mean Beighton scores (range=0-9) were 5.4
(SD=2.8) for the case subjects, 2.0 (SD=2.1) for the
psychiatric control group, and 2.0 (SD=2.5) for the
medical control group (F=57.14, df=2,<ths>259, p<
0.001). The joint hypermobility syndrome was thus
much more common among case subjects (67.7%)
than among psychiatric control subjects (10.1%) (p<
0.001) and medical control subjects (12.5%) (p<
0.001). The corresponding prevalence odds ratios were
18.6 and 14.7 (table 2). Hence, case subjects were over
16 times more likely than control subjects to present
the joint hypermobility syndrome.

Results of the echocardiographic examination were
available for 84 (84.9%) of the 99 case subjects with
anxiety disorder, 74 (74.8%) of the 99 psychiatric con-
trol subjects, and 34 (53.1%) of the 64 medical control
subjects. Some case subjects refused the examination
because of phobic fears, and some control subjects did
not attend the examination despite two formal ap-
pointments, one by phone. Mitral valve prolapse was
present in eight case subjects (9.5%), four psychiatric
control subjects (5.4%), and six medical control sub-
jects (17.7%). The differences between case subjects
and the two control groups were not statistically sig-
nificant (Yates-corrected x2=0.45, df=1, p=0.50; and
p=0.22, Fisher’s exact test, two-tailed, respectively).

Stratified analyses by gender, age group, and mitral
valve prolapse all showed highly significant differences
between case subjects and the two control groups (ta-

Am J Psychiatry 155:11, November 1998



MARTIN-SANTOS, BULBENA, PORTA, ET AL.

of Control Patients, Stratified by Gender, Age Group, and Mitral Valve Prolapse

Subjects With Joint Hypermobility Syndrome

Medical Control Group (N=64)

Both Control Groups (N=163)

Odds 95% Confidence Odds 95% Confidence
% x2b p Ratio Interval N % x2P p Ratio Interval
8 12.5 45.4 <0.001 14.7 6.2-34.3 18 11.0 87.6 <0.001 16.9 8.8-32.2
6 15.0 37.8 <0.001 20.0 7.1-56.5 14 12.1 72 <0.001 23.7 10.6-52.9
2 8.3 7.2 0.007 9.1 1.8-45.4 4 7.3 15 <0.001 10.5 3.0-36.3
7 17.1 39.2 0.001 18.8 7.0-50.6 16 14.4 74.8 <0.001 23.0 10.6-49.9
1 4.3 0.01°¢ 14.8 1.7-127.6 2 3.8 <0.001° 13.2 2.6-67.4
1 16.7 <0.10¢ 15.0 1.0-218.3 1 10.0 0.01° 27.0 2.0-368.4
4 14.3 22.9 <0.001 12.2 3.8-39.1 10 10.1 60.9 <0.001 18.4 2.2-154.0

d Data available for 84 panic disorder/agoraphobia patients and 74 psychiatric and 34 medical control subjects.

€ With Haldane correction.

ble 2). Whereas the higher prevalence of joint hyper-
mobility syndrome among case subjects was statisti-
cally significant in all groups, the association was even
stronger among women and among younger subjects.
Over 70% of women with anxiety disorders had joint
laxity, and the corresponding odds ratio was above 20.
Similarly, case subjects younger than 45 years were
over 20 times more likely to have the joint hypermobil-
ity syndrome than their control subjects.

Mitral valve prolapse did not substantially modify
the association between joint hypermobility syndrome
and anxiety: the odds ratios for subjects with and with-
out prolapse were very similar (table 2). Mitral valve
prolapse was not a confounder of the association be-
tween hypermobility and anxiety: mitral prolapse-ad-
justed odds ratios were all very close to the unadjusted
estimates shown in table 2.

Among case subjects with anxiety disorder, we com-
pared the groups with and without joint hypermobil-
ity. Differences emerged in age and gender: mean age
for the group with hypermobility was 34.3 years (SD=
10.8), whereas in the group without hypermobility it
was 46.1 years (SD=12.4) (t=—4.8, df=97, p<0.001).
There was a greater proportion of women among the
hypermobility than the nonhypermobility subjects
(79.1% versus 20.9%) (Yates-corrected x2=9.01, df=1,
p=0.001). With respect to panic symptoms, statistical
differences between the hypermobility and nonhyper-
mobility subjects were found only in the item “chills or
hot flushes” (71.4% versus 28.6%) (Yates-corrected
X2=12.67, df=1, p<0.001). Number of symptoms
(mean=8.2, SD=2.0, versus mean=7.6, SD=2.3) (t=1.24,
df=91, p=0.22) and total phobia score (mean=23.3, SD=
15.7, versus mean=23.6, SD=17) (t=—-0.9, df=97, p=
0.93) were not statistically different. Nevertheless,
panic patients with hypermobility had an earlier onset
of disorder than panic patients without hypermobility
(mean=29.6 years, SD=10.5, versus mean=40.2, SD=
12.7) (t=—4.38, df=97, p<0.001) and a higher score on
the Hamilton anxiety scale (mean=25.6, SD=7.7, ver-
sus mean=19.0, SD=8.6) (z=-3.39, p<0.001).
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DISCUSSION

The prevalence of the joint hypermobility syndrome
in subjects with panic disorder was 67.7%, a figure
significantly higher than that observed both in the psy-
chiatric control group (10.1%) and among medical
control subjects (12.5%). The last two figures are sim-
ilar to those found in the general population (10%-—
15%) (15). Women and younger subjects with anxiety
disorders were found to be over 20 times more likely to
have the joint hypermobility syndrome than their cor-
responding control subjects. The magnitude of the as-
sociation is uncommon in medical research; in our
view, it clearly indicates that a causal connection may
exist between the two conditions. To our knowledge,
this is the first report on the joint hypermobility syn-
drome in anxiety patients. Previously, we had shown a
high prevalence of panic and other anxiety disorders
(69.3%) among patients with joint laxity who at-
tended a rheumatological outpatient clinic (4). DSM-
[I-R diagnoses of panic disorder, agoraphobia, and
simple phobia, but not generalized anxiety disorder,
were found to be highly associated with joint hyper-
mobility syndrome (4). Indirect evidence was provided
only by one study on the prevalence of mitral valve
prolapse in patients with panic disorder (36), which re-
ported that 23% showed some extracardiac pathology
of mitral valve prolapse that included hypermobility of
joints, wall thoracic abnormalities, and arched oral
palate.

The direction of the association between panic disor-
der/agoraphobia and joint hypermobility syndrome is
as yet unclear. First, there is little evidence that panic
leads to joint laxity; in clinical practice it is very dif-
ficult to find young panic patients who do not meet
criteria for joint laxity. The opposite (i.e., joint laxity
preceding panic) seems more plausible, since hypermo-
bility of joints is present from early childhood. On the
other hand, not all subjects who meet clinical criteria
for joint laxity will suffer from panic or agoraphobia
(4). Intermediate variables such as early life stressors,
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fear experiences, and separation anxiety may also be
important in the development of panic (37, 38). Relax-
ation techniques and active exercise training, both in-
tervening at the muscle-tendon level, also show some
beneficial effect in panic disorder (39). Finally, panic
and joint laxity could belong to a physical genetic lo-
cus that is phenotypically expressed at different life
stages.

The prevalence of mitral valve prolapse in clinic
groups of patients with panic attack is reported to
range widely, from 0% to 50% (3, 13). In our study
the prevalence of mitral valve prolapse was 8%, a fig-
ure considerably higher than that for the general pop-
ulation, possibly because ours was a hospital-based
study. Nevertheless, our results did not point toward
significant differences in the prevalence of mitral valve
prolapse in anxiety and control subjects.

Apart from the fact that the panic group with joint
hypermobility contained a greater proportion of
younger and female subjects, this group was clinically
very similar to the panic group without joint hypermo-
bility. Only earlier age at onset and higher scores on
some anxiety measures were found as differences. Fur-
thermore, because joint hypermobility syndrome is
more difficult to elicit as age increases, it may well be
that the panic subjects without joint hypermobility
syndrome had the syndrome when they were younger;
because of the cross-sectional nature of the present
study, we cannot answer this question. Overall, the
similarities between panic patients with and without
joint laxity were more striking than the differences.
Therefore, at this stage of research, the value of joint
hypermobility syndrome seems closer to a group
marker than to a panic subtype marker.

The study has several limitations. The medical group
was smaller than the two psychiatric groups. Mitral
valve prolapse could not be assessed in all patients. Fi-
nally, as in all hospital-based studies, Berkson’s bias
might account in part for the findings (40). Therefore,
the results need to be replicated in a sample from the
general population. On the other hand, the strengths
of the study include selection of newly diagnosed pa-
tients; blind rating of mental disorders and of joint hy-
permobility syndrome; standardized assessment of
psychiatric diagnosis, joint hypermobility syndrome,
and mitral valve prolapse; matching by age and gen-
der; and strong statistical power.

In summary, we observed a strong association be-
tween panic disorder and agoraphobia and joint hy-
permobility syndrome. This finding confirms our pre-
vious observations in rheumatologic patients and
indicates the interest of assessing joint hypermobility
syndrome as a constitutional characteristic in panic
and agoraphobic patients. Whether joint hypermobil-
ity syndrome is in any way associated with neurotrans-
mitter dysfunction, autonomic dysregulation, or a
physical genetic locus remains to be elucidated.
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