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Abstract

Objective

This study aimed to examine perception, knowledge and concerns developed by patients

and their family as regards venous thromboembolism (VTE) risk.

Methods

We conducted a qualitative study. Participants were: (1) patients with unprovoked VTE with

either factor V Leiden mutation or G20210A prothrombin gene mutation or not; and (2) their

first-degree relatives. Interviews took place mostly at Brest University Hospital. Participants

produced narratives of the patient’s illness, stressing their perception of the disorder, its

mechanisms, etiology, circumstances and risk factors. Interviews were audiotaped and

transcribed verbatim. On an ongoing basis, central themes were identified and data from

narratives were categorized by these themes.

Results

A total of ten patients and 25 first-degree relatives were interviewed. Analyses of patient’s

narratives suggested 4 main themes: (1) concerns about initial symptoms and suspicion of

VTE. The longer the duration of the initial phase, the more likely anxiety took place and per-

sisted after diagnosis; (2) underestimation of potential life-threatening episode once being

managed in emergency; (3) possible biographical disruption with inability to cope with the

event; and (4) secondary prevention attitudes motivated by remains of the episode and

favoring general prevention attitudes. Analyses of the first-degree relatives narratives sug-

gested 3 main themes: (1) common interpretation of the VTE episode shared within the fam-

ily; (2) diverse and sometimes confusing interpretation of the genetic status; and, (3)

interpretation of clinical signs linked to VTE transmission within the family.
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Conclusions

Construction of the risk of VTE is based on patient’s initial experience and shared within the

family. Collection of narratives illustrates the gap between these perceptions and current

medical knowledge. These results support the need to collect the perceptions of the VTE

episode and its consequences, as a prerequisite to any health education process.

Introduction
Venous thromboembolism (VTE) is a multifactorial disease caused by hereditary and acquired
risk factors [1]. More than twenty years ago, with the discovery of activated protein C deficiency
due to a factor V mutation, closely followed by the prothrombin gene mutation, it indeed became
clear that VTE hereditary factors are common [2, 3]. Later, we, as others, showed that the risk of
thrombosis in first-degree relatives of patients with VTE and factor V Leiden or the prothrombin
20210A gene variant was higher if they had the same abnormality compared to neither abnor-
mality [4–6]. However, in a large cross-sectional study comparing the risk of VTE in first-degree
relatives of patients with a first unprovoked VTE, we showed that the presence or the absence of
factor V Leiden of the prothrombin G20210A gene variant had little impact on the risk of VTE
in their first-degree relative [7]. An even more striking finding was that relatives of younger
patients had a much higher risk of thrombosis than relatives of older patients. The main hypothe-
sis was that patients with a first unprovoked VTE at young age and no detectable inherited
thrombophilia are likely to have an unknown thrombophilia that have yet to be discovered and
that these defects increase the risk of thrombosis in their relatives.

Meanwhile, frequent interactions between patients, their family members and physicians
from our team during this study shed light on the complex mechanisms developed by partici-
pants to adapt their VTE risk perception and to adopt potential preventive attitudes. It also
appears that patients and family members interacted on these topics, especially in the context
of the discovery of genetic variations in their family. Keeping in mind the interest for caregivers
of a better appraisal of actual patient’s perceptions and knowledge, we herein developed a qual-
itative approach and worked on situations of patients and their first-degree relatives who had
received an announcement on VTE risk factors.

Methods
This study was nested in a previous study of factors that predicts risk of venous thrombosis in
1,752 first-degree relatives of 369 patients with unprovoked symptomatic venous thromboembo-
lism (VTE), either pulmonary embolism (PE) or deep vein thrombosis (DVT). Patients and first-
degree relatives were recruited from 5 centers in Canada and one center in Brest, France. The
French center included 158 patients and their first-degree relatives. Data on participants had
been previously described [7]. Following the completion of the previous study, results of genetic
testing have been mailed to all participants (patients and their first-degree relatives). In the pres-
ence of a genetic abnormality, first-degree relatives have been provided with a leaflet summariz-
ing current recommendations as regards VTE risk factors management. In addition, at the time
the study was published, a summary of the main findings has been mailed to all participants.

Due to the lack of literature on perception of VTE risk by patients and their relatives, and
the exploratory nature of the study, we herein have favored a qualitative study design on the
families included in France.

VTE: A Qualitative Study
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Conceptual Framework
We proposed to work on situations of patients and their first-degree relatives who had received
an announcement on VTE risk factors. Such an announcement potentially induces a state that
we studied as liminal, rich in existential revisions [8]. To get access to practical knowledge that
helped families in managing uncertainty and potential related psychic suffering and in order to
grasp the singular experience of illness, we have collected illness narratives from patients them-
selves and their first-degree relatives [9, 10].

Sampling
As, in our previous study, unprovoked VTE at a young age was associated with an increased
risk of VTE in patients' families, we herein focused on younger patients (7 of 10 under 45
years-old) and their family. For this exploratory research, we aimed at recruiting participants
that potentially reflects maximal diversity [11]. Eligible patients had: (1) either the factor V Lei-
den or the G20210A prothrombin gene mutation abnormality or not; and (2) an episode of
symptomatic PE or an episode of symptomatic isolated proximal DVT. Patients’ family had to
consist at least of one parent and of one sibling (e.g., first-degree relatives). At least one episode
of VTE had to be present in past history of at least one first-degree relative. Patients and their
first-degree relatives’ places of residence were preferably located nearby Brest University Hos-
pital, thus facilitating potential adhesion to the study. In the case of a first-degree relative living
in another area (France or abroad), attention was paid to offer appointment facilities (e.g., dur-
ing vacations and legal holidays). We used the concept of data saturation to determine the
number of interviews: saturation was assumed when subsequent interviews yield no additional
data.

Data Collection
Participants were interviewed face to face by CH mostly at Brest University hospital outpatient
clinic, that is, the same location as in our previous study. In five cases, interviews were per-
formed by CH at the patients’ home. The medical team introduced CH to participants as an
anthropologist teaching in medical school and working on therapeutic patient’s education. The
interview duration was between 30 and 90 with a mean time of 45 minutes. Trained research
assistants transcribed the audio taped interviews verbatim.

As stated above, each patient and his/her first-degree relatives produced a narrative of the
episode of the patient's illness, stressing their perception of the disorder, its mechanisms, etiol-
ogy, circumstances, risk factors, etc. At the end, participants were asked to draw a family chart
and to make any relevant comment on the topic.

Data Analysis
A qualitative interpretive approach was taken, combining thematic analysis with constant com-
parison [12]. In each narrative, attention was also paid on chronology of themes. Two investi-
gators (CH, CL) carried out the analysis and their results were then compared. On an ongoing
basis, central themes were identified and data from narratives were categorized by these
themes.

Ethics Statement
Our Brest University Hospital scientific and ethic board approved the study. A specific written
informed consent for participation in the study was obtained for all participants.
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Results
Selection of participants is detailed in Fig 1: of 24 potential families initially screened as repre-
senting the greatest possible range of variability among the participants, 10 agreed to partici-
pate. A total of 10 patients and 25 first-degree family members were interviewed. For another
12 first-degree relatives potentially eligible, we failed to schedule an interview appointment
during the study period (remote living area in eight cases, secondary withdrawal of informed
consent in four cases). As a consequence, for patient 77 bis, no family member with past history
of VTE was interviewed. For patient 92, attempts to scheduled any family appointments failed.
Table 1 presents main characteristics of patients and family members. The patients’ sample
was unbalanced in terms of sex ratio (eight women, two men) and original VTE manifestation
(seven PE, three DVT). In two families (77 and 77 bis), patients were first cousins. Discrepan-
cies between actual genetic status as regards the presence or absence of genetic abnormalities
and narrations contents provided by patients or first-degree relatives were found in three
families.

Patient’s Narratives Initial Symptoms and Suspicion of VTE
The majority of patients started their narration by the initial VTE episode description; the con-
cern of possible genetic transmission to descendants was however put forward by one patient,
before any interaction with the interviewer, thus disrupting narrative’s sequences. "Doctors told
me I have the gene . . .that there is a risk that my family has also the gene. . .finally,my mother,

Fig 1. Selection of patients and their first-degree relatives.

doi:10.1371/journal.pone.0142070.g001
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Table 1. Characteristics of patients and their first-degree relatives.

Patients First-degree relatives

Patient
identifier

Age
[yrs]/
sex

Education
level

DVT/PE On
anticoagulant
at the time of
interview?

Genetic
mutation
identified?

Discordance
between
genetic status
and narration?

Identifier
[relationship]

Age Education
level

VTE? Genetic
mutation? /
discordance
between
genetic status
and narration?

19 35/F higher
tertiary

PE/ no no no 19A [mother] 67 lower
tertiary

yes no/no

19B [brother] 39 higher
tertiary

no no/no

26 55/F general
elementary

PE/ no no no 26A [mother] 84 general
elementary

yes no/no

26B [father] general
elementary

yes no/no

26 C [sister] 54 general
elementary

no no/no

26D [brother] 50 basic
vocational

no no/no

26E [brother] 58 intermediate no no/no

26F [daughter] 30 general
elementary

no no/no

26G [son] 28 basic
vocational

no no/no

27 29/F lower
tertiary

DVT/ no yes no 27A [mother] 54 general
elementary

yes no/yes

27B [father] 57 basic
vocational

yes yes/yes

27C [sister] 19 student no no/yes

56 60/F basic
vocational

PE/ yes no no 56A [mother] 80 basic
vocational

yes no/no

57 29/F higher
tertiary

DVT/ no no yes 57A [father] basic
vocational

no none/no

77 24/F basic
vocational

PE/ no yes no 77A [mother] 53 general
elementary

yes yes/yes

77B [father] 55 basic
elementary

no yes/no

77C [sister] 30 basic
vocational

no yes/no

77D [sister] 24 basic
vocational

no yes/no

77 bis 25/M lower
tertiary

PE/ no no no 77bisA
[mother]

50 general
elementary

no no/no

77bisB [father] 50 basic
vocational

no no/no

92 32/F higher
tertiary

PE/ no yes no

151 58/M higher
tertiary

DVT/ yes yes no 151A [mother] 82 lower
tertiary

yes yes/no

151B [sister] 55 higher
tertiary

no yes/no

152 25/F lower
tertiary

PE/ no no no 152 A
[mother]

55 lower
tertiary

yes no/no

(Continued)
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my sister and my daughter have the gene " (151, 58 years old male, 16 years since diagnosis, inter-
rupting the interviewer at the very beginning).

Descriptions of these initial VTE episodes differed, pending on the nature, PE and/or DVT
of the episode. Initial symptoms of DVT, such as leg swallowing or leg pain were easier to iden-
tify than initial symptoms of PE. Leg pain was however not always related to a suspected DVT.
Patients otherwise may kept in mind a specific kind of pain, previously experienced and
described by their relatives as DVT symptoms. In the case of a PE episode, patients may have
experienced misleading symptoms. “I woke-up with a terrible back pain. . .I paid a visit to my
physiotherapist. . .then pain increased and kept me awake” (152, 25 years old woman, four years
since diagnosis).

Erratic patients diagnostic work-up may have taken place, not only by misinterpretation of
symptoms by patient’s physicians, but also by family members: close relatives who experienced
a past VTE episode may or may not help to raise VTE diagnosis, pending on their own past
VTE episode symptoms. The longer the duration of this initial phase, the more likely anxiety
took place and persisted after diagnosis. “10 days before a proper diagnosis was made. . .every
one told me I was lucky. . .afterwards, that’s what bothers me a lot” (19, 35 years old female, 10
years since diagnosis).

VTE Episode Management
After being admitted to hospital for PE, patients generally expressed their relief and did not
immediately felt in danger. Interpretation by patients of close relatives verbal or non-verbal
interactions was mentioned as a way to appraise the VTE episode. “I did not especially felt that
my life was in danger, but then I saw that my mother was so troubled” (77, 26 years old female, 2
years since diagnosis). Several patients became aware of the potential seriousness of the PE epi-
sode only after proper interaction with physician. “I believe I realize afterwards, as doctors told
me I must understand that what happened was a serious matter” (92, opus cited). In the case of
DVT patients whom no PE event had occurred whithin the family, knowledge of possible PE
complication resulted from medical team information and contributed to the perception of
severity.

Biographical Disruption
VTE occurrence interfered with daily life and projects in these mostly young patients. VTE epi-
sode occurred sometimes so close to a final degree examination that the patient was prevented
from attending the session. “I cried, I felt it disgusting” (57, 21 years old female, 5 years from
diagnosis). Both DVT and PE patients may have been unable to cope with the event and its

Table 1. (Continued)

Patients First-degree relatives

Patient
identifier

Age
[yrs]/
sex

Education
level

DVT/PE On
anticoagulant
at the time of
interview?

Genetic
mutation
identified?

Discordance
between
genetic status
and narration?

Identifier
[relationship]

Age Education
level

VTE? Genetic
mutation? /
discordance
between
genetic status
and narration?

152B [father] 55 basic
vocational

no no/no

152C [sister] 35 Basic
vocational

no no/no

doi:10.1371/journal.pone.0142070.t001
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consequences. “I did not pass my exams, I felt unable to concentrate. . .I was depressed” (19, 35
years old woman, 5 years from diagnosis). In other cases, a specific goal, such as being successful
in the new job, kept patients up to cope with their status and in that instance, preventive mea-
sures were felt reassuring. “Weather was so hot and with my contention stockings (lough) it was
a bit difficult, but meanwhile I told myself, well, I felt anxious not to wear those stockings at
work” (92, 32 years old female, 5 years from diagnosis). Patients who expressed difficulties at
this time of their life retrospectively claimed that a psychological support, which had not been
proposed at that time, might have been helpful (19, 35 years old woman, opus cited).

Secondary Prevention
Patient’s opinions on anticoagulant therapy (antivitamin K at that time) differed as treatment
durations differed. As expected, difficulties in keeping INR ratio within therapeutic range and
subsequent blood sampling were mentioned. A patient on long-term anticoagulant treatment
expressed the need to experience a treatment interruption to test for its potential interest.
"Well, I am on treatment for the rest of my life. . .it is not so hard. . .yes I take my pill daily. . .I
stopped one month and then my fourth phlebitis occurred” (151, 58 years old male, 16 years since
diagnosis). In our group of unprovoked DVT or PE patients, especially when a family member
had previously experienced a PE event, narratives showed concerns on possible recurrences.
Only few participants mentioned abstract knowledge of possible VTE recurrence as a motiva-
tion for secondary prevention. In others, the presence of remains was mentioned as a reminder
of the interest, both of staying aware of possible VTE recurrence and of secondary prevention
measures. Those remains were symptoms for some patients (leg pain, thoracic pain, fatigue. . .),
knowledge of sequels for others. “The clot is in my thigh. . .I don’t know from the medical point
of view. . .but I understand that the clot is here and knows me. . .once it adheres to the vessel
wall, yes” (57, 29 years old female, 3 years since diagnosis). Hence, not only symptoms, but also
knowledge and interpretation of the nature of infra-clinical sequels served as reminders.

Preventives measures were re-interpreted with emphasis on advices in the event of long
travels and on the interest of practicing physical activities. In some patients, regular walking
was mentioned as a proxy for contention stockings. “No, I can’t stand stockings, they are useless,
my legs are nice. . .as I walk 60 kilometers a week. . .I have friends. . .she is like me, she walks a
lot, but the husband has a lot of problems. . .not surprising I told him, you have at least 30 kilos
exceeding for your height” (151, 58 years old male, 16 years since diagnosis). Besides promoting
the interest of physical activity, other preventive measures applicable at the population level
have been endorsed by patients, such as avoidance of smoking and drinking and being on a
healthy diet (“five fruits and/or vegetable a day”). Keeping body weight within normal range or
fighting against obesity were preventive measures put forward. Spontaneous mention of patho-
physiological knowledge was infrequent, mostly made in support of these preventive measures.
“Yes, I was told that I don’t exercise, I stay home” (26, 55 years old female, 16 years since diagno-
sis). This patient endorsed her son’s explanation. “And I know that she doesn’t drink a lot
either. . . so. . . it’s not good for blood circulation. . . so she doesn’t make an effort, so for me it’s
the same” (26G, 28 years old son).

Family Member’s Narratives Interpretations Shared within the Family
The relevant signs, and to a certain extent the interpretations of the causes of VTE, were shared
within families, whether there is good communication and a close relationship among all the
members of a large family (77, six members and 77 bis, three members) or, on the contrary, no
communication in an equally large family (26, eight members) and just as close geographically,
but in which each person takes care of himself. These interpretations resulted from an analysis
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of the same context of the initial VTE episode. This is the case for the following family, which
attributed VTE episode of the patient to tiredness. “Because of the fatigue” (77, 55 years old
father).“Well when she is tired, yes, she can feel that or she has more trouble breathing . . .when
she begins to be tired, you can see that then it starts to. . . since she has the pastry in addition, it’s
true that always being on your feet” (77, 26 years old sister). Everyone was eager to prevent
another episode by making sure this patient doesn’t get overtired, such as her colleagues:
“when I work too many hours, they tell me to slow down a little” (77, 26 years old female, 2 years
since diagnosis). When a nephew in the family, who did not take part to the interviews, also
developed a PE episode, they attributed it to the same causes, that is, fatigue and stress (77 bis,
25 years old male). The same interpretation prevailed, even though the members of another
family only get together from time to time. The patient, a pre-menopausal women, was seen as
depressed, not getting any exercise, smoking, with an unhealthy lifestyle. “Yes, that’s why, she
doesn’t make any effort at all and. . . well it’s true that we. . . compared to us. . . we exercise” (26,
28 years old son). We observed autonomous adoption of preventive measures that were derived
much more from the interpretations of VTE episodes shared within the families than from rec-
ommendations prescribed by health care personnel. Whether or not physicians endorsed these
autonomous preventive measures was not mentioned.

Impact of Genetic Status Knowledge within the Family
Although patients and family members received individual results of genetic status, few fami-
lies developed these findings in the interviews. On the one hand, three fathers interviewed wor-
ried about this potential transmission and thus take special care of their child who has a
positive test (families 151-57-27). On the other hand, a mother felt reassuring to know what is
at stake (family 27). When a whole family shared genetic results, interpretation of genetic
transmission leaded to a false reinsurance in one case: it happened that only male carried Fac-
tor V Leiden mutation in that family (family 77); the feeling of being protected—as free from
the genetic mutation—in descendant of female was questioned as a VTE episode then occurred
in one of their child. Families were even more dismayed by the fact that the absence of the gene
does not preclude the possibility of an episode. In one family, the fact that some have a detect-
able genetic abnormality while others do not may be a source of confusion, as for this father: he
developed DVT without “having the gene” that his wife and daughters “have”. Their spontane-
ous search to find out “from which side it comes” was frustrated by the results that did not find
“the gene” on the side they expected. “My wife is the one with the gene and I’m the one who had
phlebitis, so you see. . .and apparently they all carry the gene except me–I have nothing and I’m
the one with phlebitis” (Father of 27, 57 years old male, 21 since diagnosis). He connected the
genotype with the phenotype at risk according to him: his eldest daughter who developed phle-
bitis has the at-risk phenotype in his opinion “Yes. . . she is big on top of it all, so maybe that
had something to do with it too”.

Signs of VTE Transmission among Families
VTE transmission, from a family perspective, was based on shared interpretation of clinical
signs: bad legs and varicose veins, leg swallowing, overweight or absence of exercise “My
mother, I think she might have had phlebitis too. . .with such swollen legs. . .well we all are over-
weight” (27, 29 years old female, 6 years since diagnosis). These signs are linked, from their
point of view, to a blood disturbance. Keeping in mind that oral and written information have
been previously provided by medical staph, for the majority of participants, distinction
between venous and arterial pathological events remained unobvious. In one family, VTE dis-
ease and heart attack were attributed to something about the blood. This latter family, which
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tested negative for the two factors looked for in the study, was concerned about inheriting vari-
ous blood-related problems, some of which had been tragic, and they incriminated a “gene” as
the casual factor, a gene that they did not have in the study tests.

Discussion
Our qualitative study aimed to appraise patients and family members perceptions, knowledge
and attitudes towards VTE risk, in the context of a genetic study of unprovoked episodes.
Three main perspectives can be extracted from the narrative’s analyses described above: first,
patients and family members are faced with the challenge to appraise the risk of DVT or PE
recurrence; second, potential physical and psychological impact of VTE may lead to profound
life disturbances; third, preventive measures, a strong concern within the families, may
resulted, not only from doctor’s prescriptions, but also from a collective attempt to interpret
and then prevent the cause of the VTE episode, using autonomous methods.

Unprovoked VTE and the Risk of Recurrence
The concern of possible recurrence was expressed in the subgroup of seven PE patients as well
as in the three DVT patients. Conversely, initial underestimation of potential severity was
apparent from narratives of both PE and DVT patients. As a consequence, our results suggest
that this risk perception is not related to VTE site. Instead of that, in some cases, interactions
with patient’s physicians and/or family members were necessary to appraise this risk in those
patients initially reassured, after hospital admission, by quick management and close follow-
up. In those interactions, VTE events and secondary prevention attitudes made sense for
patients. Working on narratives gave us access to theses co-constructions of sense. According
to Mattingly and Garro, narratives characteristically relate the subjects’ experience of VTE epi-
sode and the outside world in which the VTE episode occurred [10]. Narratives help to grasp
how the subjects understand and construct the meaning of what happened to them. Kaptein
and co-workers have previously studied VTE risk perception in a different setting [13]. The
authors applied the Common-Sense model, using Illness perception questionnaire, to a group
of more than 170 individuals with a genetic predisposition to VTE, of whom 95 had a past his-
tory of VTE. Among the studied variables, a personal history of VTE appeared as a good pre-
dictor of VTE risk perception.

Impact of VTE
VTE, as a potential life-threatening event, has the potential to affect both physical and psycho-
logical status. Not surprisingly, our participants reported significant alterations in these
domains. Psychological alterations mentioned included both anxiety and depression and
occurred within a variable time lag. Noteworthy, a delayed diagnostic process was reported as a
cause of anxiety level enhancement. Disruption of life projects, as a consequence of these alter-
ations, was a major concern for our fairly young patients. Depression status was reported as a
leading cause that impeded patients frommaintaining activities and attaining their goals. How-
ever, patients who coped with VTE episode consequences and achieved their life projects men-
tioned a good adherence to preventive measures.

Measurable global consequences of VTE have received little attention, mainly through study
of quality of life. Studies have made use of both generic [14] and/or specific [15, 16] instru-
ments and demonstrated significant alterations. Specific focus on anxiety and depression sug-
gested that PE patients suffered from high levels of depression and anxiety [17]. Whether or
not testing for thrombophilia added further alterations of psychological status was unclear in
our patient’s narratives, in the line with previous findings by Cohn and coworkers [18]. Our
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participants reported either a relief to obtain “a genetic explanation” for VTE episodes, or a dis-
tress about transmission to children; others, finally, felt confused by the occurrence of VTE in
those family members tested negative for the genes. Most importantly, the concept of unknown
blood abnormalities, transmitted within a family and at present undetectable by genetic testing,
was apparent in our interviews; as a consequence, all participants did not perceived a negative
testing as reassuring.

Construction of Secondary Prevention Attitudes
Our study offers the opportunity to appraise VTE preventive measures mentioned in each
patient or family member narrative. Those preventive measures depend on the perception of
the episode context shared within families, whether or not participants reported communica-
tion on that topic. Treatment, consisting at that time in anti-vitamin K therapy and leg stock-
ings, was reported as bothersome [19]. Narrative’s analyses showed that emphasis was placed
on other preventive measures, broadly promoted for primary and secondary prevention of
arterial diseases, such as healthy diet and taking exercise. Underlying concepts on blood circu-
lation and its improvement by those measures were the main pathophysiology explanations
present in narratives. From the practitioners’ point of view, eating healthy foods and taking
exercise may appear more as signs of appropriation of public health messages rather than as
specific preventive action in the field of VTE. Whether, in some patients, adoption of these
measures excuses themselves of major preventive VTE measures was not apparent from narra-
tives and deserves future investigation.

Remains of VTE episodes, either symptoms for some patients, or knowledge of sequels for
others, were mentioned as reminders of past VTE event, then of possible VTE event recurrence
and as a support for secondary prevention compliance [20]. Contrasting with the well-known
Health Belief Model, remains and not beliefs are thus presented as determinants of compliance
[21, 22]. It is important to note that patients and family members develop autonomous preven-
tive measures that may or may not fit with guidelines and/or physician’s recommendations.
Direct information from patient’s relatives point of view on VTE usually lack in daily practice;
it is worth however for the practitioner to recall that interpretation of VTE risk and its conse-
quences are shared within the family.

Among symptoms mentioned in narratives, fatigue takes place as a VTE remain as well as a
possible risk factor, both resulting in preventive attitudes. Fatigue has previously been assessed
by means of a questionnaire in a cohort of more than two hundred patients with a previous
VTE and no underlying conditions, such as cancer, chronic illness or immobilization [14]:
after controlling for demographic and medical factors, fatigue was negatively associated with
quality of life, as measured by SF 12 questionnaire. The authors suggested that since quality of
life is a broad concept, disentangling its different components with respect to a variable such a
fatigue might provide novel information in terms of tailored interventions. Findings from our
study also suggest that it might be useful to elicit with patients whether fatigue is perceived as a
consequence and/or a possible cause of VTE. Preliminary studies suggested feasibility of a
rehabilitation program after a VTE episode [23]. Whether such programs have the potential to
decrease fatigue, as is the case in patients with coronary artery disease, need to be studied pro-
spectively [24, 25].

Strengths andWeaknesses
This is to our knowledge the first qualitative study involving VTE patients and their relatives.
The study design allowed us to see whether patients and first-degree relatives’ relationships
influenced acceptance or resistance to adopting preventive measures. The use of narratives
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took into account interactions with others, as well as personal biography and past history of
participants [10]. This qualitative approach allowed us to explore dimensions that were not yet
covered by the literature.

Limitations of the study include the fact that patients were participants of a previous study,
held in our tertiary hospital, of factors that predict risk of venous thrombosis in first-degree rel-
atives of patients with unprovoked VTE. Patients and family members had thus received results
of genetic testing prior to the study. Interviews were conducted mainly in the same location—
the outpatient clinic—as for the previous study. Although the interviewer was introduced as an
anthropologist, that location might prone patients to focus on medical concerns on the one
hand; on the other hand, the interviewer might have benefit from participants trust in a famil-
iar medical team. Despite the fact that participants had prior to the interviews received some
degree of information, data from their narratives show reinterpretations of VTE episodes and
their further preventive measures. Patients seeking care in other facilities such as primary hos-
pitals might face different problems and interact with a less specialized health care team. For
these reasons, our results may not be applicable outside thromboembolic units. [26].

Conclusion
Our study shows that interpretation of VTE episode and further elaboration of secondary pre-
vention attitudes by patients and their family follow a complex process, only partially influ-
enced by the information given with health care providers. Interactions with health care
providers have to been conducted in order to co-construct the meaning of the event. Physical
and psychological impact of VTE is associated in some patients with profound biographical
disruption. In that instance, a medical team is faced with the challenge to help patient and fam-
ily members to appraise unprovoked VTE event and potential recurrence, without hampering
long-term quality of life. In an attempt to answer these problems, we have now implemented in
our clinic a support service that consists in a dedicated appointment, taking place one month
after the VTE episode and managed by a team of physicians and nurses. As a first step in an
education process, patients [and a family member on patient’s request] are encouraged to pro-
vide feedback on the event and its consequences, including daily life and work, information is
shared and follow-up scheduled. Pending on the results of this appointment, special needs,
such as psychological or social support, are then considered.

Author Contributions
Conceived and designed the experiments: CH FC CL. Performed the experiments: CH. Ana-
lyzed the data: CH CL. Contributed reagents/materials/analysis tools: CH CT FC CL. Wrote
the paper: CH CT FC CL.

References
1. Rosendaal FR. Venous thrombosis: a multicausal disease. Lancet. 1999; 353[9159]:1167–73. Epub

1999/04/21. PMID: 10209995

2. Dahlback B, Carlsson M, Svensson PJ. Familial thrombophilia due to a previously unrecognized mech-
anism characterized by poor anticoagulant response to activated protein C: prediction of a cofactor to
activated protein C. Proceedings of the National Academy of Sciences of the United States of America.
1993; 90[3]:1004–8. Epub 1993/02/01. PMID: 8430067

3. Bertina RM, Koeleman BP, Koster T, Rosendaal FR, Dirven RJ, de Ronde H, et al. Mutation in blood
coagulation factor V associated with resistance to activated protein C. Nature. 1994; 369[6475]:64–7.
Epub 1994/05/05. PMID: 8164741

4. Middeldorp S, Henkens CM, KoopmanMM, van Pampus EC, Hamulyak K, van der Meer J, et al. The
incidence of venous thromboembolism in family members of patients with factor V Leiden mutation and

VTE: A Qualitative Study

PLOS ONE | DOI:10.1371/journal.pone.0142070 November 4, 2015 11 / 13

http://www.ncbi.nlm.nih.gov/pubmed/10209995
http://www.ncbi.nlm.nih.gov/pubmed/8430067
http://www.ncbi.nlm.nih.gov/pubmed/8164741


venous thrombosis. Annals of internal medicine. 1998; 128[1]:15–20. Epub 1998/01/10. PMID:
9424976

5. Simioni P, Sanson BJ, Prandoni P, Tormene D, Friederich PW, Girolami B, et al. Incidence of venous
thromboembolism in families with inherited thrombophilia. Thrombosis and haemostasis. 1999; 81
[2]:198–202. Epub 1999/03/04. PMID: 10063991

6. Couturaud F, Parent F, Meyer G, Girard P, Le Gal G, Musset D, et al. Effect of age on the performance
of a diagnostic strategy based on clinical probability, spiral computed tomography and venous com-
pression ultrasonography: the ESSEP study. Thrombosis and haemostasis. 2005; 93[3]:605–9. Epub
2005/03/01. PMID: 15735817

7. Couturaud F, Leroyer C, Julian JA, Kahn SR, Ginsberg JS, Wells PS, et al. Factors that predict risk of
thrombosis in relatives of patients with unprovoked venous thromboembolism. Chest. 2009; 136
[6]:1537–45. Epub 2009/07/14. doi: 10.1378/chest.09-0757 PMID: 19592474

8. Turner V. Are there universals of performance in myth, ritual and drama? In: Schechner RaA, W, editor.
By means of Performance. Cambridge: Cambridge University Press; 1990. p. 1–18.

9. Wilkinson L. social suffering and health risk. Risk and Society 2004;special ed, 8, n°1:8.

10. Mattingly CG, L. Introduction: Narratives of Illness and Healing. Social Science and Medicine. 1994; 38
[6]:4.

11. Creswell J. Research design: qualitative, quantitative, and mixed methods approaches. 3 ed. ed.
Thousand Oaks: Sage Publication; 2009.

12. Anderson MA. Use of grounded theory methodology in a descriptive research design. The ABNF jour-
nal: official journal of the Association of Black Nursing Faculty in Higher Education, Inc. 1991; 2[2]:28–
32. Epub 1991/01/01.

13. Kaptein AA, van Korlaar IM, Cameron LD, Vossen CY, van der Meer FJ, Rosendaal FR. Using the com-
mon-sense model to predict risk perception and disease-related worry in individuals at increased risk
for venous thrombosis. Health psychology: official journal of the Division of Health Psychology, Ameri-
can Psychological Association. 2007; 26[6]:807–12. Epub 2007/11/21.

14. Lukas PS, Krummenacher R, Biasiutti FD, Begre S, Znoj H, von Kanel R. Association of fatigue and
psychological distress with quality of life in patients with a previous venous thromboembolic event.
Thrombosis and haemostasis. 2009; 102[6]:1219–26. Epub 2009/12/08. doi: 10.1160/TH09-05-0316
PMID: 19967154

15. Kahn SR, M'Lan CE, Lamping DL, Kurz X, Berard A, Abenhaim L. The influence of venous thromboem-
bolism on quality of life and severity of chronic venous disease. Journal of thrombosis and haemostasis:
JTH. 2004; 2[12]:2146–51. Epub 2004/12/23. PMID: 15613019

16. van Es J, den Exter PL, Kaptein AA, Andela CD, Erkens PM, Klok FA, et al. Quality of life after pulmo-
nary embolism as assessed with SF-36 and PEmb-QoL. Thrombosis research. 2013; 132[5]:500–5.
Epub 2013/10/05. doi: 10.1016/j.thromres.2013.06.016 PMID: 24090607

17. Liu CP, Li XM, Chen HW, Cui JY, Niu LL, He YB, et al. Depression, anxiety and influencing factors in
patients with acute pulmonary embolism. Chinese medical journal. 2011; 124[16]:2438–42. Epub 2011/
09/22. PMID: 21933583

18. Cohn DM, Vansenne F, Kaptein AA, De Borgie CA, Middeldorp S. The psychological impact of testing
for thrombophilia: a systematic review. Journal of thrombosis and haemostasis: JTH. 2008; 6[7]:1099–
104. Epub 2008/05/10. doi: 10.1111/j.1538-7836.2008.03005.x PMID: 18466313

19. Wang Y, Kong MC, Lee LH, Ng HJ, Ko Y. Knowledge, satisfaction, and concerns regarding warfarin
therapy and their association with warfarin adherence and anticoagulation control. Thrombosis
research. 2014; 133[4]:550–4. Epub 2014/01/23. doi: 10.1016/j.thromres.2014.01.002 PMID:
24448058

20. Zempleni A. Causes, agents and origins of illness in oral societiesin, [the Ilness and its causes, special
issue]. Ethnographie. 1985;96–97:31.

21. Vermeire E, Hearnshaw H, Van Royen P, Denekens J. Patient adherence to treatment: three decades
of research. A comprehensive review. Journal of clinical pharmacy and therapeutics. 2001; 26[5]:331–
42. Epub 2001/10/27. PMID: 11679023

22. Jones CJ, Smith H, Llewellyn C. Evaluating the effectiveness of health belief model interventions in
improving adherence: a systematic review. Health psychology review. 2014; 8[3]:253–69. Epub 2014/
07/24. doi: 10.1080/17437199.2013.802623 PMID: 25053213

23. Noack F, Schmidt B, Amoury M, Stoevesandt D, Gielen S, Pflaumbaum B, et al. Feasibility and safety
of rehabilitation after venous thromboembolism. Vascular health and risk management. 2015; 11:397–
401. Epub 2015/07/24. doi: 10.2147/VHRM.S81411 PMID: 26203256

24. Staniute M, Bunevicius A, Brozaitiene J, Bunevicius R. Relationship of health-related quality of life with
fatigue and exercise capacity in patients with coronary artery disease. European journal of

VTE: A Qualitative Study

PLOS ONE | DOI:10.1371/journal.pone.0142070 November 4, 2015 12 / 13

http://www.ncbi.nlm.nih.gov/pubmed/9424976
http://www.ncbi.nlm.nih.gov/pubmed/10063991
http://www.ncbi.nlm.nih.gov/pubmed/15735817
http://dx.doi.org/10.1378/chest.09-0757
http://www.ncbi.nlm.nih.gov/pubmed/19592474
http://dx.doi.org/10.1160/TH09-05-0316
http://www.ncbi.nlm.nih.gov/pubmed/19967154
http://www.ncbi.nlm.nih.gov/pubmed/15613019
http://dx.doi.org/10.1016/j.thromres.2013.06.016
http://www.ncbi.nlm.nih.gov/pubmed/24090607
http://www.ncbi.nlm.nih.gov/pubmed/21933583
http://dx.doi.org/10.1111/j.1538-7836.2008.03005.x
http://www.ncbi.nlm.nih.gov/pubmed/18466313
http://dx.doi.org/10.1016/j.thromres.2014.01.002
http://www.ncbi.nlm.nih.gov/pubmed/24448058
http://www.ncbi.nlm.nih.gov/pubmed/11679023
http://dx.doi.org/10.1080/17437199.2013.802623
http://www.ncbi.nlm.nih.gov/pubmed/25053213
http://dx.doi.org/10.2147/VHRM.S81411
http://www.ncbi.nlm.nih.gov/pubmed/26203256


cardiovascular nursing: journal of theWorking Group on Cardiovascular Nursing of the European Soci-
ety of Cardiology. 2014; 13[4]:338–44. Epub 2013/07/03.

25. van Geffen ME, Ter Hoeve N, Sunamura M, Stam HJ, van Domburg RT, van den Berg-Emons RJ.
Fatigue during and after cardiac rehabilitation. Journal of rehabilitation medicine. 2015; 47[6]:569–74.
Epub 2015/05/09. doi: 10.2340/16501977-1967 PMID: 25953421

26. Heidbuchel H, Berti D, Campos M, Desteghe L, Freixo AP, Nunes AR, et al. Implementation of non-vita-
min K antagonist oral anticoagulants in daily practice: the need for comprehensive education for profes-
sionals and patients. Thrombosis journal. 2015; 13:22. Epub 2015/07/01. doi: 10.1186/s12959-015-
0046-0 PMID: 26124699

VTE: A Qualitative Study

PLOS ONE | DOI:10.1371/journal.pone.0142070 November 4, 2015 13 / 13

http://dx.doi.org/10.2340/16501977-1967
http://www.ncbi.nlm.nih.gov/pubmed/25953421
http://dx.doi.org/10.1186/s12959-015-0046-0
http://dx.doi.org/10.1186/s12959-015-0046-0
http://www.ncbi.nlm.nih.gov/pubmed/26124699

