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Background: Among Muslim patients, a common cultural concept of distress is the
notion that jinn may be the cause of mental health problems, especially in the presence
of hallucinations.
Objective: This study examines the frequency with which this attribution style is manifest
in a specific psychiatric outpatient population with a Muslim background.
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Methods: Of all patients registered at an outpatient clinic specialized in transcultural psychiatry, data were collected on folk belief, religion, hallucinations (if present), and medical
diagnosis. Through a search in the electronic medical files, the notes made during the
first contact and first psychiatric examination were screened for the keywords “evil eye,”
“magic,” “voodoo,” and “jinn.” In addition, new eligible cases were accepted.
results: From all 551 patients thus screened, 118 were eligible for participation. Of
these, 49 (41.5%) were interviewed using a semi-structured questionnaire. Among them,
21 (43%) were positive that their psychiatric symptoms were caused by jinn, whereas 13
(27%) thought not, and 15 (31%) were in doubt. No less than 87.2% had experienced
hallucinations during their lives. Among the relatively large proportion of eligible patients
who did not participate (58.5%), many expressed a fear for stigmatization or metaphysical repercussions if they spoke about jinn.
conclusion: The phenomenon of attributing mental health symptoms to jinn was much
more common in this population of Muslim patients than previously assumed. This
underscores the need for proper knowledge of Muslim explanatory models of disease
and for the use of culturally sensitive interviewing techniques in this population.
Keywords: cultural concept of distress, hallucination, idiom of distress, Islam, Muslim

INTRODUCTION
The quality of mental health care for patients with a Muslim background is a timely issue for Western
practitioners, researchers, and policymakers (1–4). Faced with an explanatory model that often differs markedly from that of other patients, biomedically trained health professionals may encounter
difficulties with this group when trying to establish a diagnosis and making an appropriate treatment
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proposal. Therefore, it is essential to have adequate background
knowledge of the attribution styles frequently used by Muslim
patients (5–7). Although many of these patients may strongly
endorse Western biomedical thinking, others may more readily
attribute their symptoms to the evil eye, magic (voodoo), or jinn
(1, 8, 9). Many of these beliefs are rooted in pre-Islamic traditions
and folk belief (10), and for jinn, it is partly rooted in the official
Islam. In daily life, the majority of non-orthodox Muslims can
adhere to either of these discourses or to an idiosyncratic mixture
of beliefs, whether or not in combination with a belief in spirit
possession, yet another important (and partially overlapping)
discourse (11).
As biomedically trained health professionals tend to use a conceptual framework that precludes explanations in culturo-religious
terms, patients may feel misunderstood or misrepresented (12).
Conversely, health professionals may either be ignorant of the heuristic gap they are dealing with or, being aware of it, feel powerless
to overcome it (13, 14). In either case, patients may fail to benefit
from the treatment programs offered, or may face unnecessary
delays while trying to gain access to them (15).
Another important factor in the encounter with Muslim
patients in Western consulting rooms is that many of them have
a personal migration background and, on top of that, some have
had first-hand experience with traumatizing events in war zones
(2). However, even in the absence of war-related trauma, studies indicate that migration itself is an important risk factor for
psychiatric disorders, including posttraumatic stress disorder
(PTSD), and dissociation (16). This is especially the case when
migrants face a substantial cultural gap between their country of
origin and that of their destination. For example, Moroccans in
the Netherlands, who usually do not originate from conflict areas,
but need to bridge a wide cultural gap, have been consistently
found to have an elevated risk for developing mental disorders,
notably schizophrenia spectrum disorders (17–19). In addition,
low socioeconomic status, language barriers, feelings of shame,
and (self-)stigmatization, as well as fear for supernatural repercussions, may contribute to a delayed trajectory toward adequate
care (20, 21).
In the Netherlands (with a population of 17 million), approximately 5% of the inhabitants are Muslims (22, 23). Of these, the
majority are Turkish (n = 397,471) or Moroccan (n = 385,761)
(23). From our clinical practice and the related literature, it is
known that patients from these and other Muslim groups are
inclined to attribute problems in life, including mental health
problems, to jinn (1, 24).
In the Qur’an, jinn are described as beings created by Allah
out of smokeless fire (Qur’an; 15: 26-27). They are mentioned in
29 different places, including the chapter entitled Al-Jinn and one
about King Solomon. In the Hadith (sayings of the Prophet), jinn
play an even more prominent role, although they are described
most evocatively in Islamic folk belief. On the basis of these
sources, jinn are conceptualized as beings normally invisible to
the human eye, but capable of making themselves visible if they
so wish and also capable of interfering with humans in powerful ways. Thus, they are endowed with the ability to travel great
distances with incredible speed, to eavesdrop on humans and
supernatural beings, to move through concrete walls, to appear
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in the shape of various animals, to take possession of humans, and
to marry humans in secret to thus prevent them from entering a
human relationship. As they are also said to be easily offended
and to live much longer than humans, they are considered capable
of settling old scores with those who offended them, bridging successive generations. Because of this unnervingly unequal power
balance and the fact that the existence of jinn is part and parcel of
the Islamic world view, in many Muslims, these beings spring to
mind whenever something goes wrong (25) even though jinn are
also considered capable of aiding humans to attain positive goals
in life (4, 26, 27).
Although insight into the belief in jinn as part of Muslim
explanatory models of disease has grown over the years (1), it
is still in its infancy. Much of the existing literature consists of
case reports written from the vantage point of Western physicians
and accounts of a more expository nature published by Western
medical anthropologists. Based on studies such as these, it is
impossible to establish whether we are dealing with a remarkable,
yet relatively rare attribution style, or whether the reported cases
of patients attributing their mental health problems to jinn are
the tip of the iceberg.
Therefore, the present study investigates the frequency of this
occurrence by (i) interviewing Muslim patients attending an
urban outpatient clinic specialized in transcultural psychiatry
and (ii) collecting data on their religious background and their
experiences with hallucinations, including (if applicable) the
phenomenological characteristics of those hallucinations.

MATERIALS AND METHODS
Participants

At the transcultural outpatient clinic i-psy, Parnassia Psychiatric
Institute (Utrecht, the Netherlands), Muslim patients were
recruited who were thought to attribute their mental health problems to a supernatural cause. Inclusion criteria were age ≥18 years,
Muslim background, and willingness to give informed consent.
After oral and written explanation of the study, all the participating patients gave informed consent.

Instruments

A search was made in patients’ electronic medical files (covering the period April 2013 through January 2015). To identify
patients familiar with Muslim concepts of distress, we screened
the notes made at first contact and those made during the first
psychiatric examination for the keywords “jinn,” “evil eye,”
“magic,” and “voodoo.” Whenever such terms were found, the
relevant patients were invited to participate in the present study.
In addition, we requested all health professionals at the outpatient
clinic to screen their caseloads for eligible patients. During the
course of the study, new eligible cases were also allowed to enroll.
Demographic data, comprising gender, date of birth, country
of birth, ethnicity, migration history, socioeconomic status,
and level of education, were derived from the patient files and
interviews. The interviews were all conducted by psychiatrists,
psychiatric residents, psychologists, and psychologists in training, who had been trained to use the Hallucination Attribution
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List, a tailor-made semi-structured interview for Muslim patients
that focuses on religion, attribution style, and (if applicable) the
presence and phenomenological characteristics of hallucinations.
The presence and (if applicable) phenomenological characteristics of hallucinations were explored in depth to chart the sensory
modalities in which they were experienced, their frequency, and
their duration. Certain items were rated “yes” or “no,” others were
measured on a scale from 0 to 100. All psychiatric diagnoses at
the start of treatment were made or confirmed by the patients’
treating psychiatrists, in conformity with the fourth edition
of the Diagnostic and Statistical Manual of Mental Disorders
[DSM-IV-TR (28)]. Whenever patients were insufficiently fluent
in Dutch, an independent interpreter was hired at the Center for
Interpreters to conduct the interview, in collaboration with one
of the researchers.

their treatment by the time they were invited, (ii) were afraid of
the possible consequences they might suffer when talking about
jinn and related subjects, (iii) had dropped out of the treatment
program, (iv) were psychiatrically too unstable to participate, or
(v) were not available due to holidays or the Ramadan.

Demographics

Of the 49 patients who participated in the interviews, 27
were men (55.1%). Age ranged from 24 to 59 (mean 43.9, SD
9.42) years. Most patients were born outside the Netherlands
(n = 43; 87.8%) and were therefore considered first-generation
immigrants. The majority were originally from Turkey (40.8%)
or Morocco (40.8%) and the remainder were from Afghanistan
(4.1%), Iran, Iraq, Syria, Lebanon, Palestine, and Guinea (each
2%). More than half of the patients were sufficiently fluent in
Dutch to be interviewed without an interpreter (n = 28; 57.1%),
whereas 16 were not sufficiently fluent (37.7%) and five spoke no
Dutch at all (10.2%). These latter 21 patients were interviewed
with the aid of an interpreter, either face to face or by telephone.
Almost one-third of the group (32.7%) had been educated at an
elementary school, while a similar proportion had also finished
high school (32.7%). A minority (8.2%) had finished community
college, and a slightly larger group (12.3%) college or university.
Of all interviewees, 14.3% had received no formal education at all.
No association was found between the attribution of symptoms to
jinn and (i) the level of education (Kruskal–Wallis test: p = 0.21),
(ii) ethnicity (Fisher’s exact test: p = 0.053), or (iii) the presence
of a language barrier (Kruskal–Wallis test: p = 0.30).

Statistical Analyses

Data were analyzed with Fisher’s exact test and Kruskal–Wallis
test, using SPSS 23.0 and Microsoft Excel 2010.

RESULTS
At the start of this study, 551 patients aged ≥18 years were
registered at the outpatient clinic. Of these, 109 (19.8%) were
considered eligible for participation (Figure 1). During the
course of the inclusion phase, nine additional participants were
enrolled. Of the resulting 118 eligible patients, 49 (41.5%) gave
informed consent and were subsequently interviewed. However,
three of these participants were unable to complete the interviews
because they felt unwell and wished to terminate the session due
to fear for aggravation of their symptoms; nevertheless, these
cases were included in the analysis because (even though incomplete) they were considered to be informative and valuable. The
69 patients who did not wish to participate either (i) had finished

Diagnosis

In this study population, the vast majority of patients had been
diagnosed with a mood disorder (55.1%), PTSD (12.2%), or
other anxiety disorder (12.1%). Only 8% of the patients met the
diagnostic criteria for schizophrenia or a related disorder. The
remainder of the group (10.2%) had diverse diagnoses, i.e., body
dysmorphic disorder (n = 1), schizotypal personality disorder
(n = 1), acute stress disorder (n = 1), adjustment disorder (n = 1),
and post-concussion syndrome (n = 1). In one medical file, the
initial diagnosis was missing (2%). Because of the relatively small
numbers, we were unable to establish any correlations between
diagnosis and attribution style.

Religion and Attribution Style

Although all participants had a Muslim background, of the 49
interviewees, 2 had converted to Christianity. In conformity with
their new-found faith, both these participants stated that they
did not attribute any of their symptoms to jinn, black magic, or
the evil eye. Of the remaining group of 47 Muslim interviewees,
80.9% (n = 38) believed in the evil eye, 63.8% (n = 30) in magic,
and 78.7% (n = 37) in jinn (Table 1). Moreover, 57% (n = 27)
claimed to have had first-hand experiences with one or more
jinn in the past, versus 23.4% (n = 11) who denied any personal
encounters and nine participants (19.1%) who expressed their
doubts about this. When asked whether it is possible that their
psychiatric symptoms were caused by these metaphysical beings,
in the group of interviewees, 44.7% (n = 21) confirmed this,
23% (n = 11) were convinced that this was not the case, and the

Figure 1 | Flowchart of patient participation.
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had had any unimodal olfactory or gustatory hallucinations,
whereas 25 (53.2%) had experienced hallucinations in multiple
sensory modalities (two modalities n = 17; three modalities
n = 6; four modalities n = 2). In the case of two modalities, most
had experienced auditory and visual hallucinations (29.8%,
n = 14), whereas the others had experienced hallucinations in
the auditory and tactile (n = 1), visual and tactile (n = 1), or
auditory and gustatory (n = 1) modalities. In this latter group,
none of the participants had experienced hallucinations in
these sensory modalities simultaneously, meaning that they
had experienced multimodal hallucinations, not compound
hallucinations. In the group of three sensory modalities, five
participants had experienced hallucinations in the auditory,
visual, and tactile modalities; one of them had eventually been
diagnosed with multiple sclerosis. One of the other hallucinating patients had also experienced derealization and micropsia
(e.g., seeing her husband’s body shrink, seeing a dwarf walking
through the room), i.e., symptoms characteristic of an Alice in
Wonderland syndrome (29). One participant had experienced
hallucinations in the auditory, visual, and olfactory modalities.
The two participants who had reported hallucinations in four
sensory modalities had experienced them in the auditory, visual,
gustatory, and olfactory modalities and in the auditory, visual,
tactile, and olfactory modalities, respectively. Of the participants
who had experienced only unimodal hallucinations, the majority doubted whether these were caused by jinn, whereas all
participants with hallucinations in three or four sensory modalities were (almost) certain about this. The two participants with
hallucinations in four sensory modalities were entirely certain
that jinn were the cause of their symptoms. Statistically, however,
we found no significant associations between the presence of
hallucinations in various sensory modalities and the attribution
of these phenomena to jinn. The same held true for the certainty
with which participants attributed their symptoms to jinn.

Table 1 | Attribution styles (n = 47).

Yes
No
In doubt
Missing

Belief in Jinn (%)

Magic/voodoo (%)

Evil eye (%)

37 (78.7)
6 (12.8)
4 (8.5)
–

30 (63.8)
6 (12.8)
9 (19.1)
2 (4.3)

38 (80.9)
5 (10.6)
3 (6.4)
1 (2.1)

Table 2 | Attribution of mental health symptoms to jinn (n = 47).
Attribution to
Jinn (%)

Yes/possible
No/improbable
In doubt
Missing

Alternative,
if not jinn

Alternative,
if not jinn

Magic/voodoo (%)

Evil eye (%)

21 (44.7)
11 (23.4)
15 (31.9)
–

10 (21.3)
22 (46.8)
8 (17.0)
7 (14.9)

6 (12.8)
25 (53.2)
10 (21.3)
6 (12.8)

remaining 32% (n = 15) expressed doubts as to whether jinn
had anything to do with their mental health problems, although
they admitted that they had considered the possibility (Table 2).
One participant was so overwhelmed that it was not possible to
explore the theme in any more depth.

Symptoms

When exploring the symptoms further, the participants mentioned
anxiety, obsessive-compulsive symptoms, aggression attacks,
nightmares, physical pain, sadness, suicidal thoughts, weakening
of the legs, headaches, insomnia, brooding, flashbacks of traumatic
events, incubus phenomena, sensed presence, and hallucinations.
The two patients who had been converted to Christianity reported
hallucinations (one auditory, and one auditory and visual), insomnia, anxiety, and posttraumatic stress. In the group of 47 Muslim
patients, these widely varying symptoms were attributed with great
certainty to jinn by 14.8% of the participants (n = 7; i.e., n = 1
aggression attacks; n = 3 verbal auditory hallucinations; n = 1
depression; n = 1 dissociation and depression; n = 1 insomnia).
Although 19 patients (38.7%) were doubtful about this, they did
not dare to dismiss the possibility. The incubus phenomenon (i.e.,
sleep paralysis combined with the sensation of a metaphysical
being sitting on the thorax and producing feelings of suffocation
and panic) was described by 23.4% (n = 11), while sensed presence
(i.e., the experience of some person or entity being present while
there is no one around) was described by 21.2% (n = 10). Of the
latter patients, three were convinced that jinn were to blame, versus
two from the incubus group. In both groups, however, 11% said
that jinn might be the cause.
Of the 47 participants, 41 (87.2%) had experienced hallucinations at least once during their lives: of these, 34% (n = 16)
had experienced unimodal hallucinations, including one person
who described a typical hypnagogic hallucination and one who
reported visual hallucinations under the influence of morphine
during postoperative recovery. In all other cases, participants
experienced hallucinations in the auditory (19.1%, n = 9), visual
(8.5%, n = 4), or tactile modalities (2%, n = 1). No participants
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DISCUSSION
In this transcultural psychiatric outpatient population, we
investigated how often Muslim patients attributed their mental
health problems to jinn. In the group of interviewed patients,
44.7% stated that their psychiatric symptoms could be caused
by jinn. Looking at the total eligible group of 118 patients, the
percentage of attribution was only 17.7% (n = 21 of 118 patients).
We estimate that this number might have been higher had all
eligible patients agreed to participate. An earlier investigation of
this attribution style in a clinical population of psychotic patients
was estimated at 80% (24). However, it should be noted that the
latter patient group differs substantially from the present group,
in that all the latter patients were diagnosed with a schizophrenia
spectrum disorder and were so severely ill that admission had
been necessary (in some cases under the Dutch equivalent of
the Mental Health Act). Nevertheless, the findings in the present
outpatient group are expected to be an underestimation of the
actual situation, since 58.5% of the patients eligible for participation (69 of 118) decided to back out. Some of these patients
openly admitted that they were afraid of repercussions from jinn
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if they would speak about them, whereas others considered it
inappropriate to discuss issues such as these with a non-Muslim,
or denied (contrary to written evidence in their records) that
they had ever thought about the subject or even knew what jinn
might be. In the light of these reactions, it is also conceivable that,
vice versa, we may have missed eligible patients during the search
of the electronic medical files because they had never discussed
their suspicions regarding the role of jinn with their treating
mental health professionals. In general, minority groups are hard
to recruit for scientific research (30). In this light, and given the
delicate theme of our study, these patients may have experienced
a higher threshold to participate.
During the interviews, it was also found that patients often
had a difficult time discussing the topics of this study. Many
patients seemed to tone down their earlier attribution to jinn
during the interviews. More than once they showed to be doubtful about their earlier conviction that jinn had anything to do
with their symptoms, or showed to be reluctant to discuss their
symptoms and their supposed origins, fearing that the symptoms would thereby increase. We suspect that these reserved
reactions were also due to a certain reluctance to share any
information on jinn with schooled professionals. In addition, it
may have had something to do with a mismatch with the interviewers (all non-Muslim; one Asian, two Caucasian), combined
with feelings of fear and shame, which may have contributed
to the relatively high number of inconclusive answers (i.e., by
30% of the interviewees). Considering the cautiousness of so
many patients, it was in fact surprising that 42% did agree to
participate. When asked about their motivation to do so, these
patients often expressed the wish to help increase the knowledge
of Western mental health professionals about the way they
experienced their symptoms, or said that they wanted to do
something in return for their therapists. Nonetheless, some of
these patients feared stigmatization by third parties to such an
extent that they did not dare to speak about their experiences
with anyone else.

jinn and with a far greater certainty, than those experienced in
fewer sensory modalities. An explanation for this might be that
multimodal hallucinations tend to have a more life-like character
and are, therefore, experienced as more realistic in nature, and/
or that these particular hallucinations made a more threatening
impression on the patients experiencing them. Whether this
explanation is correct should, however, be the subject of further
study.

Idiom of Distress

The present study also confirms the need for adequate knowledge
about Muslim explanatory models of disease among biomedically trained health professionals. The explanatory models (and
hence the idiom of distress employed) can make differential
diagnosis a challenge, especially when health professionals are
not used to working with these patients and/or multicultural
populations in general. Moreover, additional problems may
arise when there is also a language barrier, or when clinical
syndromes are not listed in major psychiatric classifications
(such as the DSM-5), as is the case with sensed presence and
the incubus phenomenon, which may easily be mistaken for
symptoms of a schizophrenia spectrum disorder and be treated
accordingly (34).
Equally challenging for biomedically trained health professionals is that the Qur’an conceptualizes jinn as living beings,
so that patients tend to doubt whether the powers of these
beings can be “undone” by medical means. This doubt has substantial consequences for the patient–physician relationship,
often leading to ambiguous expectations (at best) regarding
what good biomedical treatments can achieve. In the context
of the present study, we met a patient who believed that she
was haunted by a jinn who wanted to marry her. Feeling
thereby deprived of the life she wanted to live, she felt trapped
to such an extent that she showed signs of utter helplessness.
As a consequence, she dismissed all biomedical interventions
indiscriminately, thereby contributing even further to her
own feelings of helplessness, as well as of those of all parties
involved, including her family. In effect, through her behavior,
the jinn was perceived by them as holding her hostage and as
playing a role in the family dynamics that was just as real as had
a person prevented her from getting married. Similarly, during
the course of this study, we found that many patients experienced additional suffering due to the fact that they attributed
their symptoms to actual, living beings. They often showed
signs of fear and depression while talking about jinn and suffered considerably from the prospect of the consequences that
might have.

Psychopathology

As regards psychopathology, this study demonstrates that patients
attributing their mental health problems to jinn are certainly
not restricted to those diagnosed (in biomedical terms) with a
schizophrenia spectrum disorder. Although the group under
study was too small for further statistical analysis, we found that
this attribution style cut across many diagnostic categories, varying from anxiety and mood disorders to PTSD and personality
disorders. Another remarkable finding was that 87.2% of the
interviewees reported having experienced hallucinations at least
once in their lives. These hallucinations were mostly auditory in
nature, followed by visual and tactile ones, whereas gustatory and
olfactory ones were relatively rare. This pattern is in line with
the distribution of hallucinations across various sensory modalities as experienced by psychotic patients in Western countries
(31, 32), whereas it contradicts the findings from earlier studies on hallucinations in Muslim countries, which found visual
hallucinations to be more prevalent (33). An equally remarkable finding was that hallucinations experienced in three or
four sensory modalities were far more likely to be attributed to
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Treatment

Many of the patients frequenting our outpatient clinic had previously sought help at general (i.e., non-specialized) mental health
services or with faith healers, either in the Netherlands or in
their country of origin. Some of them had benefited temporarily
from those treatments but, in the end, all of them had felt the
need to seek help at our specialized outpatient clinic, often after
many years of suffering. But how is one to manage psychiatric
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CONCLUSION

symptoms attributed to jinn, the evil eye, or magic in a Western
mental-health-care setting, however “specialized” the setting may
be? In our experience, sometimes it may be helpful to discuss the
existence of various explanatory models of disease, to challenge
the notion that the patient’s symptoms are necessarily caused
by a jinn and to explain in which ways a biomedical approach
might contribute to their well-being. In other cases, it may help
to consult an Islamic counselor, preferably in the service of one’s
institution, to give due attention to the religious dimension of
the patient’s complaints and have explained, if necessary, that the
Qur’an does not forbid the undergoing of a biomedical treatment.
That said, the question remains whether it suffices to offer medications and psychotherapies “as usual” and relegate religious issues
to an Islamic counselor. The principles of cognitive-behavioral
therapy (CBT), for example, and those of traditional Islamic healing are divergent (35). Recently, therefore, various initiatives and
protocols have been developed in the field of CBT with modifications that are tuned specifically to Islamic values (36, 37). Such
modifications are considered important to connect better with
patients and thereby promote better treatment compliance, faster
recovery, lower rates of relapse, and reduced treatment disparities
(37). Like all patient groups, the group of Muslim patients consists
of very diverse individuals; however, proper care stands or falls
with a broader knowledge of prevailing notions and expectations
within the group as a whole and with therapeutic techniques that
adhere to the principles of personalized medicine.

It is concluded that, in this specialized, psychiatric, transcultural
outpatient setting in the Netherlands, 17.7% of Muslim patients
attribute their mental health problems to jinn. This underlines
the importance of the need for culturally sensitive interviewing
techniques for this patient group, including proper attention to
attribution styles, religious matters, and system dynamics, as well
as the further development of tailor-made therapeutic strategies,
preferentially in close collaboration with Islamic counselors.
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the various reasons for this, the main ones were the reluctance
to discuss the possible role of jinn out of fear for metaphysical
repercussions and stigma, and the possible mismatch with the
interviewers, none of whom had a Muslim background. While
we do advocate the involvement of non-Islamic professionals in
studies such as these (if only to create opportunities for a growth
of mutual understanding), we recognize that the employment of
Muslim researchers might have resulted in a higher number of
participants. A second limitation (which follows from the first)
is that the numbers were too small for statistical analyses of relations between specific patient characteristics and the propensity
to attribute mental health problems to jinn. Therefore, we recommend that future studies be designed in such a way that this
power problem can be solved. A third limitation is that this study
was carried out in an outpatient population, which makes it difficult to generalize the results to other populations. That said, the
present study did succeed in demonstrating that the inclination of
Muslim patients to attribute mental health problems to jinn is not
confined to psychotic patients alone. A final point that we wish to
raise is that the illness attribution of Muslim patients in Western
countries is obviously shaped by many more factors, including
migration stress, language problems, issues pertaining to the
intercultural gap, and cultural conceptions of specific phenomena
such as hallucination, dissociation, and derealization, which all
deserve to be brought into view if one wishes to obtain a more
comprehensive understanding of health issues in this heterogeneous group.
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