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Abstract

Background: The Pulmonary Embolism Quality of Life questionnaire (PEmb-Qol) as-
sesses quality of life (Qol) in patients with previous pulmonary embolism (PE).
Objective: Our aim was to assess the agreement between the PEmb-Qol and inter-
views and to explore other QoL concerns in patients diagnosed with PE.

Methods: This mixed-method study included interviews with 21 patients about QoL
after PE, followed by the PEmb-QoL questionnaire. In interviews, patients were asked
about their lived experiences and impact of PE. Our analysis identified the frequency
and severity of decreased QoL in qualitative interviews and compared with the PEmb-
Qol score. Excerpts that described the effect of PE on QoL in interview transcripts
were transcoded to match the answers corresponding to the 1 to 6 numeric values
for each question from the PEmb-QolL using a predetermined matrix (eg, “constant”
and “daily” = all of the time = value 1) and directly compared with responses on the
PEmb-Qol in the areas of emotional complaints and activities of daily living/social
limitations.

Results: Interviews showed more functional impairment than predicted by PEmb-
Qol. For fear of recurrence, 86% of participants had disagreements between PEmb-
Qol scores and transcoded interview scores. We found 42% disagreement between
reported descriptions of the inability to do or enjoy hobbies in interviews and the
PEmb-QolL score.

Conclusion: Patient interviews showed discordances compared with a validated psy-
chometric tool. To capture a more detailed and accurate picture of the effect of PE on
Qol, providers and researchers should consider the addition of qualitative methods

to assess outcomes.
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fear of recurrence, hobbies, interviews, pulmonary embolism, qualitative research, quality of
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Essentials

e The Pulmonary Embolism Quality of Life (PEmb-Qol) assesses disease-specific quality of life (QoL).

e Mixed-methods study assess agreement in responses between the PEmb-Qol and interviews.

e Results from patient interviews showed disagreements compared with a validated psychometric tool.

e Interview describes more frequent or severe fears of recurrence compared with PEmb-QoL scores.

1 | INTRODUCTION

In both clinical trial research and clinical care, patient-reported
quality of life (QolL), is an important outcome. QoL captures pa-
tients’ lived experiences of the impact of disease and treatment
on patients’ physical, psychological, and social functioning and
weII—being.i'4 QoL can be assessed by general QoL instruments
that score standardized responses to standardized questions (eg,
the Short Form 36 [SF-36]).°” These general instruments are de-
signed to sample a broad spectrum of function, disability, and
distress that is relevant to QoL.”*® QoL can also be assessed by
disease-specific instruments, which may have higher content va-
lidity for detecting and quantifying changes in QoL with a specific
disease 113

Patient-reported outcomes are becoming an increasingly im-
portant metric of success in therapeutic clinical trials for pulmonary
embolism (PE).14 Over the past 2 decades, researchers have relied
on the Pulmonary Embolism Quality of Life questionnaire (PEmb-
Qol) as a primary method to assess quality of life in patients with
diagnosis of PE.*>*® The PEmb-QoL consists of nine questions with
a total of 40 items covering six categories: frequency of complaints
(8 items), activities of daily living limitations (13 items), work-related
problems (4 items), social limitations (1 item), intensity of complaints
(2 items), and emotional complaints (10 items).? The PEmb-QoL has
been used in multiple cohorts and Ianguages.2°'22

While the PEmb-QolL is often considered to be validated, it is
not clear how completely it captures a patient’s lived experience
of PE. The PEmb-QoL may not capture all thoughts, fears, and per-
ceived deprivations that degrade QoL after PE. We hypothesized
that patients may disclose these additional QoL concerns in a con-
versation. Therefore, we aimed to assess the alignment of patient
responses on the PEmb-QoL with their responses to QoL questions
during an in-depth interview. We compare the severity, frequency,
and domain of QoL concerns between the PEmb-Qol and interview

transcripts.

2 | METHODS

2.1 | Design
This mixed-methods design collected qualitative and quantita-
tive data sequentially. More detailed methodology was previously

described in a separate publication.23 First, qualitative, in-depth

individual interviews were done to allow for richly detailed data
about the lived experiences of patients diagnosed with PE and the
impact on QoL after the diagnosis of PE. Immediately after the inter-
view, participants were asked to complete the English version of the
quantitative PEmb-QoL. Combining the qualitative and quantitative
data had several purposes, including cross-validating responses and
identifying information in the qualitative data that was not obtained
by the quantitative survey. The methodology is described in more
detail in a separate publication.?® The study was approved by a local
institutional review board (IRB) and was conducted in compliance
with the ethical standards of the responsible institution on human
subjects and with the Helsinki Declaration. A waiver for recruitment
was obtained from the IRB, and the participants were contacted by
phone to participate in the study. All participants signed an informed
consent before the interviews.

2.2 | Patient selection
We used purposive sampling to recruit patients representing varying
degrees of PE severity, from multiple venues.?® These included an
anticoagulation clinic, an outpatient ED follow-up clinic, and a regis-
try of patients treated by a PE response team.

Participants were contacted by phone and compensated with
a Visa card at the end of the interview. More detailed information
about sampling, transferability, and recruitment has been previously
published.??

2.3 | Interviews

The interviews included opened-ended questions covering areas
including participant experiences at the time of diagnosis (eg, re-
action to diagnosis), knowledge about the disease, life-changing
aspects after the diagnosis, concerns (eg, fear of recurrence)
since diagnosis, attitudes, coping mechanisms, and need of sup-
port after diagnosis (see Appendix S1). The interviewees were
encouraged to tell their story about being diagnosed with PE in
their own words. For instance, participants were asked to give
their thoughts about the possibility of having another clot, then
the interviewer, depending on the answer, could follow up with
probing questions such as “Tell me about your fears of recurrence.
What triggers those fears? How often does this happen?” to elicit

a more detailed response.



HERNANDEZ-NINO ET AL.

TABLE 1 Assignment of numeric values
to interview responses

Pemb-QolL: Were you worried about having another
pulmonary embolism?
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In-depth interview: How often do you
think about having another clot?

Numeric value

a A W N -

Abbreviations: PEmb-QolL,

Twenty-one interviews were completed. Fifteen interviews
were conducted face to face. After Indiana’s COVID-19 public
health “stay at home” orders, the remaining six interviews were
switched to a web conferencing platform (Zoom; Zoom Video
Communication, San Jose, CA, USA). The structure, format, and
verbal instructions of the face-to-face interviews were adapted to
the video interviews.

The duration of the interview remained identical (60-90 min-
utes) after transition from face-to-face interviews to a web con-
ferencing platform (Zoom). The interviews were audio-recorded
and transcribed verbatim. The interviewer was an internal medicine
physician with prior venous thromboembolism (VTE) and qualita-
tive research experience and no prior clinical relationship with the

participants.

2.4 | Questionnaire

The PEmb-QolL was administered immediately after the interview.
The PEmb-Qol is a disease-specific questionnaire that assess QoL
after PE. It was developed in 2009 using the principles of grounded
theory. To allow comparison with present results, it is necessary
to briefly review the PEmb-Qol derivation and content. The ques-
tionnaire was drafted by two experienced clinicians with interest
in patients with VTE based on symptoms as reported by the inter-
view of 10 participants (4 men/6 women) selected for the gravity of
their complaints following their PEs. Of these, 3 had experienced
a recurrence and only 1 was described as a massive PE. Their ages
were between 31 and 84 years old and the time since first PE di-
agnosis was between 4 months and 6 years. The main participants’
complaints were shortness of breath/difficulty in breathing, fatigue,
fear of recurrences after discontinuing treatment, more readily
emotionally disturbed, and more social isolation than before the
PE. The structure of the questionnaire was modeled in line with
the existing generic SF-36 questionnaire and the disease-specific
Venous Insufficiency Epidemiological and Economic Study-Quality
of Life/Symptoms questionnaire, which was developed for deep vein

thrombosis.*

Description Description

All of the time Back of my mind/constant/daily

Most of the time Aware/Hypervigilance
A good bit of the time 3 times per week
Some of the time Once per week
A little of the time Once in a while

None of the time None

Pulmonary Embolism Quality of Life questionnaire.

3 | ANALYSIS

Qualitative content analysis was used to identify patterns and com-
mon topics in the qualitative data.?* A more detailed qualitative
analysis has been previously published.?® Initially, deductive codes
such as the concerns for recurrence were drawn from a review of the
literature. We used existing literature, such as that focused on the
development of the PEmb-QolL measure, to identify a preliminary
set of codes. Examples of deductive codes include fear of recur-
rence, life-changing aspects, and family communication. We addi-
tionally developed codes through an inductive approach, allowing
the emergence of new codes that represented the reality of the par-
ticipants’ experiences. Examples of inductive codes include health
care provider communication, concerns of death, and medicine as
lifesaving treatment. As additional data were analyzed, codes were
further refined. Broad codes were subdivided into more specific
codes. Similar codes were grouped together. Patterns were identi-
fied and organized into tentative models.

Fear of recurrence of PE is assessed in the PEmb-QoL and has
been identified as an important cause for emotional and psycho-
logical distress after PE diagnosis.zs'28 The PEmb-QolL assesses
fear of recurrence by asking: “These questions are about how you
feel and how things have been with you during the past 4 weeks
as a result of your lung symptoms. For each question, please give
the one answer that comes closest to the way you have been feel-
ing. How much of the time during the past 4 weeks did you worry
that you may have another pulmonary embolism?” In the in-depth
interviews we asked: (1) Do you currently have fears of the blood
clot happening again? (2) How often do you think about having an-
other clot?

3.1 | Transcoding procedure

To allow a quantitative comparison between interviews and the re-
sults of the PEmb-Qol, two authors used the consensus method
to convert theme-coded phrases into numbers that they believed

to match the intensity, frequency, or severity represented by the
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numeric answers from the PEmb-QoL (see Table 1). For example, in
the case of fear of recurrence, the patients’ words “always on my
mind,” “constant,” and “daily” were deemed equivalent to the re-
sponse “all the time,” which provides 1 point in the PEmb-QoL.

4 | RESULTS

4.1 | Participants

Twenty-one participants were enrolled. Participants were between
the ages of 18 and 70 years old and had experienced a symptomatic
PE at least 6 months before enrollment. At the time of the interview,
38% of participants had a recurrence and 71% of participants had
the first diagnosis of PE >2 years prior. The exclusion criteria were
diagnosis of active cancer or known history of mental illness other
than anxiety or depression before the PE. Patient characteristics
are shown in Table 2. More than half of patients (70%) had an un-
provoked PE and were on lifetime anticoagulation. Five participants
(24%) received thrombolysis within 24 hours of diagnosis, and 2

(10%) participants were discharged from the emergency department

TABLE 2 Demographics

Female Male Total
(n=13) (n=28) (N =21)
Age,y, n (%)
<50 5(24) 3(14) 8(38)
>50 8(38) 5(24) 13(62)
Race, n (%)
Black 4(19) 2(9.5) 6(28.5)
White 9 (43) 6(28.5) 15(71.5)
Marital status, n (%)
Married 6(28.5) 6(28.5) 12(57)
Single 3(14) 1(5) 4(19)
Divorced 2(9.5) 1(5) 3(14.5)
In relationship/not 2(9.5) 0(0) 2(9.5)

married

Time since VTE diagnosis, y, n (%)

<2 4(19) 5 (24) 9 (43)

>2 9 (43) 3(14) 12 (57)
Received thrombolysis, n (%)

Yes 2(9.5) 3(14) 5(23.5)

No 11 (52.5) 5(24) 16 (76.5)
Lifetime anticoagulation, n (%)

Yes 8(38) 6(28.5) 14 (66.5)

No 5 (24) 2(9.5) 7(33.5)
Type of VTE, n (%)

PE 7(33.5) 5(24) 12 (57.5)

Both (PE/DVT) 6(28.5) 3(14) 9 (42.5)

Abbreviations: DVT, deep vein thrombosis; PE, pulmonary embolism;
VTE, venous thromboembolism.

at the time of diagnosis. One (5%) participant had some high school
education, 5 (24%) completed high school, 7 (3%) had 1 to 3 years
of college education, 5 (24%) completed 4 years of college, and 3
(14%) completed a master’s degree; 42% had hypertension, 10% had
asthma, and 10% had a known thrombophilia.

4.2 | Fear of recurrence

We observed low consistency in reports of fear of recurrence when
we compared PEmb-QolL (worry that you may have another pulmo-
nary embolism) with transcoded interview scores (Figure 1). PEmb-
QoL scores indicated relatively better QoL (higher numbers), thus
underestimating fears of recurrence; 86% had at least a 1-point dif-
ference, and 57% of scores differed by more than 3 points. In inter-
views, participants often described a higher frequency and severity
of fears than would be predicted by that individual’'s PEmb-QolL
score. Of the 21 participants, only 3 (14%) demonstrated consist-
ency between the PEmb-QoL and their interview descriptions of
fears of recurrence. Half of the participants (52%) reported in the
PEmb-QolL that “none of the time” they were worried about hav-
ing another PE; however, the same participants responded that their
thoughts of, or fears about, having another clot were “in their back
of their mind” or were “constant,” with two participants responding
that those fears and thoughts were present daily (Table 3).

Deeper qualitative analysis of the interviews provided potential
explanations for thought processes underlying the differences in the
scores. For example, female participants described the forced choice
to avoid pregnancy.

P:: I'm one and done. Absolutely no other children are coming out
of my body. If we want to add any more, we'll need to adopt or
borrow or something.

I:: This is just solely because the blood clots?

P:: Yeah, I'm not, | don’t want to risk it for myself. | don’t want to risk
it for the baby. (Patient 7)

Others described fear of stopping anticoagulation when the cause
of their blood clots was never identified or they feared breaking a bone

or traveling due to the increased risk of having a new clot.

But I'm afraid to stop the Xarelto for fear that since
they could never identify the reason | have blood
clots, it could happen again. (

Patient 9)

Our in-depth interviews revealed that the lung symptoms were
not the only trigger that made participants worry about recurrence.
Participants also indicated that they associated fear of recurrence with
immobility, chest pain, palpitations, dizziness, or missing medications.
Some participants viewed taking medication as a constant reminder
that they may have another clot. Another noteworthy finding during
the in-depth interview was that participants who had unprovoked PE
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FIGURE 1 Fear of recurrence. Dot-plots of numeric values

for the fear of recurrence question described in Table 1 for the
PEmb-QoL compared with answers from interviews. PEmb-Qol,
Pulmonary Embolism Quality of Life questionnaire. Higher numbers
are better

or had a recurrence were more likely to worry about recurrence and
commonly described their fear of recurrence as “constant” because,
other than taking the medications, they do not know how to prevent
the “next one.”

4.3 | Social restrictions and hobbies—A previously
unmeasured concern

We also saw low consistency in reports of self-imposed social re-
strictions between PEmb-QolL and qualitative interview descrip-
tions, with participants reporting higher frequency and severity of
limitations/restrictions in interviews. Nearly half of the participants
described their sadness/frustration about the inability to do or
enjoy activities like woodworking, riding a motorcycle, or walking
the dog. The PEmb-Qol has two questions that assess the impact
of PE on social activities that were close enough to cross-validate
responses: (1) Do your lung symptoms now limit you in these ac-
tivities? If so, how much? Social activities (traveling, going to movies,
parties, shopping); and (2) During the past 4 weeks, to what extent
have your lung symptoms interfered with your normal social activi-
ties with family, friends, or neighbors.

In qualitative interviews, participants described more frequent
and severe limitations on social activities as a result of their PE.
Participants described restrictions such as avoiding skating, riding a
bike, walking the dog, or working in the yard.

When we compared interviews to PEmb-QolL answers, we
again found higher rates of impairment in interviews compared
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with reports on the PEmb-QoL surveys. Despite the fact that we
considered two questions from the PEmb-QolL, the agreement with
the coded answers from the transcripts of the in-depth interviews
assessed the same day was only 56%. Table 4 shows examples of
participants who reported low social limitations on PEmb-QoL but
qualitatively described significant limitations.

The participants reported sadness/frustration over the inability
to do activities/hobbies that they used to enjoy. Similar to the ques-
tion about fear of recurrence, we found in our interviews that asking
participants if their social activities are limited due to lung symp-
toms undervalues many other factors that patients considered to
stop doing activities that they enjoy. For instance, patients reported
that they avoid activities that may place them at risk to get another
PE such as becoming immobile due to fractures. Another significant
reason was abstention of activities that will place them at significant
risk of bleeding, such as woodworking or falling from a motorcycle
while taking anticoagulants.

5 | DISCUSSION

This study was done to examine the extent to which respondents’
answers to the PEmb-Qol are consistent with those given in-depth
interviews and to determine if detailed interviews could yield data
to improve QoL assessments in individuals experiencing PE. In
the emotional category of the PEmb-Qol, our study identified a
high rate of discordance (=86%) in the PEmb-QoL reported fear of
recurrence when compared with answers to in-depth interviews
completed immediately before the PEmb-QoL. We found a simi-
larly high level (42%) of discordance in participants’ descriptions
on avoiding activities that they enjoy with much higher reports
of social limitations in the in-depth interviews compared with the
PEmb-QolL.

These findings raise concerns that the current syntax or fram-
ing of the PEmb-QoL may not comprehensively assess fear of re-
currence. The PEmb-Qol assesses fear of recurrence by asking if
patients are worried about having another blood clot due to lung
symptoms. However, as noted above, fear of recurrence can be trig-
gered by a myriad of symptoms and experiences ranging from palpi-
tations and dizziness to missing medication doses.

The recently developed Post-VTE Functional Status (PVFS) may
be a partial solution to shortcomings identified in the PEmb-Qol.*°
Specifically, PVFS adds anxiety as a contributing factor affecting
the functional status after VTE. However, the PVFS has not been
independently validated and does not contain a method to indi-
rectly assess anxiety. We believe an indirect approach may be im-
portant, as differences between men and women has been reported
in their willingness to recognize, discuss, report, and manifest their
anxiety.23'31'33

Also of concern is that the disagreement between the PEmb-QoL
and the coded interviews regarding the impact on social activities
was close to 50%. Again, social limitations were often not associated
with lung symptoms, but instead the limitations were perceived as a
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TABLE 3 Comparison of interview responses with the PEmb-QolL for fear of recurrence

PEmb-QolL

How you feel and how things have been with you during the past
4 weeks as a result of your lung symptoms. For each question,
please give the one answer that comes closest to the way you have
been feeling.

How much of the time during the past 4 weeks do you worry you may
have another pulmonary embolism?

A little of the time

A little of the time

A little of the time

None of the time

None of the time

A little of the time

A little of the time

A little of the time

None of the time

None of the time

In-depth interview

Do you currently have fears of the blood clot happening again?
How often do you think about the possibility of developing another
clot?

Patient 17

I'd say daily | think about it, but it doesn’t paralyze me. It's on my mind
that | need to think about it. That's why I’'m so careful to take my
medicine and to do the things that | know to do, so | purposely, |
daily think about it probably.

Patient 7
It's always in the back of my mind, but | don’t necessarily let it focus or
control my life.

Patient 8

Yes. | figured it hasn’t gone away. They don't know if it will go. If it goes
to my lungs it could kill me, you know? So, yeah, that’s the constant
worry.

Because of the blood clot, because it really slows you down, the pain,
and you do have pain. You just have to watch what you're doing.
You think you're gonna get it again. s it going to come back? More
blood clots in your body, that’s scary. That’s what | mainly worry
about now, is if I'm gonna get another blood clot, because more can
come. That’s my main problem.

Patient 10

Because | am on the blood thinner. I'm doing everything | can to
control my heart rate, which is the biggest risk factor for me. And
| think most of the time | manage it pretty well. So | think it's the
kind of thing, it’s in the back of my head.

Patient 1

Oh, | guess in the back of my mind somewhere there is a fear that
it could, | mean it happened, it happened 7 years ago. The only
difference now is | take medicine for it every single day. But if for
whatever reason those pills wouldn’'t work or my blood decides to
change as | get older somehow. Yeah, that could be a recurrence.

Patient 12
Oh, yeah, that’s always in the back of my mind.

Patient 16
It's just something that’s in the back of my mind that | have learned to
live with that | don’t have answers for.

Patient 18

How often do you think about it?

F: Quite a bit, and it’s mainly at nighttime, when | go to lay down.

I: How many times a week do you think about it?

F: Probably four times a week.

I: About the possibility of a clot happening again?

F: Yes.

Patient 15

You get small trigger every morning when | take the pills. | think well, |
need to do this. And because | have a tendency for this to happen.

Patient 25

You're paranoid about, immediately, am | going to have a blood clot in 2
weeks? You know, that kind of stuff. And you still think about it all
the time. Every day you take a pill.

Abbreviation: PEmb-QolL, Pulmonary Embolism Quality of Life questionnaire.

Bold text is supposed to reflect the emphasis given by the patient.
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TABLE 4 Comparison of PEmb-QoL with interviews for concerns over hobbies

PEmb-QolL PEmb-QolL In-depth interviews

Do your lung symptoms now limit you in these During the past 4 weeks, to what extent have How has having a clot affected your life?
activities? If so, how much? your lung symptoms interfered with your

Social activities (traveling, going to movies, normal social activities with family, friends,
parties, shopping) neighbors, or groups?

No, not limited at all Not at all Patient 15

| don’t do nearly as many. | used to do
woodworking and | used to work around the
house more. And | do much less of those things.

Well, yes, taking blood thinners is ... again, | don’t
do things that would expose me to a lot of risk
to being cut.

No, not limited at all Not at all Patient 17
My husband and | used to ride. He still rides

motorcycles, and since my episode | do not ride
with him anymore. That saddens me because |
always enjoyed to ride motorcycles. We always
wore our gear. We always wore a helmet, but
just more of the fear of falling and hurting
myself or bleeding out or having a concussion,
or having a hemorrhage to my brain is real to
me, and so | don’t ride motorcycles with him
anymore.

No, not limited at all Not at all Patient 19
My husband made a comment about going skiing,
and I'm like, “I'll never go skiing because I'm
too worried that I'll break something and that
I'll get another clot.” | guess there’s things like
that. There's risks that | won't take any more
out of fear.

No, not limited at all Not at all Patient 7
Again, | don’t take anything hormone related. |
don't take birth control. I'm not having another
kid. I don’t run out and do crazy things like |
used to. | used to ride all the crazy rides at all
the fairs. I've been skydiving, all that’s past. |
don’t want to risk breaking a leg.

No, not limited at all Not at all Patient 8
| used to go skating and go do activities. It makes
me worry about the activities that you can do.
And so | don't really do all that stuff anymore

No, not limited at all Not at all Patient 3

Do I really need to be pushing it? Why don’t | just
enjoy, go down to the lodge or whatever. But
yeah, | would be much less aggressive on the
slopes.

So | look at that as preventative. | guess my
comment would be before you would be
aggressive and you go do the black diamonds.
Now I'd probably be the greens and the blues.
So | would be cautious.

Yes, limited a little Moderately Patient 9

And to this day, 4 years later, | can’t walk the dog.
And it bothers me a lot. I'm going to cry.

I've always been a large woman, but I've always
been really healthy because | rode my bike, |
walked the dog, | worked in the yard, | mowed
our yard. | can’t do any of that anymore

Abbreviation: PEmb-QolL, Pulmonary Embolism Quality of Life questionnaire.
Bold text is supposed to reflect the emphasis given by the patient.
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result of avoiding activities that they feared might increase the risk
of recurrence or put them at risk of bleeding. These findings show
the need for in-depth interview to disclose ongoing threat percep-
tions that may not be revealed by a questionnaire. These findings
raise the question of whether the directive nature of the statement
“due to your lung symptoms” causes patients to underestimate the
full impact of PE because they do not associate perceived threats
with ongoing lung symptoms. The patient perspectives detailed in
our interviews clearly provide different and new information about
the lived experience of PE as it pertains to fear of recurrence and
social limitations. These findings suggest the need to modify the
PEmb-QolL or add patient interviews to better reflect the patient
experience.

There were limitations in our study design. Our sample size was
limited and, although the numbers are appropriate for such quali-
tative methodology, a larger study is clearly needed to identify the
true difference. We did not ask the same questions as the PEmb-
QoL. The need for lifetime anticoagulation and experiencing an un-
provoked VTE may play a role in ongoing reminders of their illness
and their responses. Our study, however, provides helpful material
to reflect on the assessment of QolL.

In conclusion, we believe that the results of our in-depth inter-
views show their methodological value to assess QoL after PE and
offer an opportunity to improve the syntax of the PEmb-QoL to bet-
ter reflect the patient’s perceptions of the fear of recurrence and

disruption of hobby activities.
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