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OBSERVATIONAL STUDY

Cancer Patient Beliefs and Attitudes Regarding
Immune Checkpoint Inhibitor Therapy

Nedal Darwish a,*, Delaney C. Stuhr b, Haily M. Datz b, Halima Bakillah a, Tenzin Tseky a,
Mohamed Manaa a, Serge Dauphin c

a Arnot Ogden Medical Center, United States
b Lake Erie College of Osteopathic Medicine, United States
c University of Rochester Medical Center, United States

Abstract

The development and widespread use of immune checkpoint inhibitors (ICIs) have advanced the field of oncology in
a short period of time. Despite this, patient perception regarding this new medication class has not been adequately
assessed, which may affect treatment decisions and adherence. The Belief about Medicines Questionnaire (BMQ) is a
validated survey composed of 18 questions which analyzes patient's beliefs about the necessity of prescribed medication
and concern about the potential adverse events caused by the medication. General medication overuse and harm are also
determined. This is the first study to utilize the BMQ for patients on ICI therapy.

Keywords: Immune checkpoint inhibitors, Oncology, Cancer, Quality care, Patient beliefs

1. Introduction

C ancer remains the second leading cause of
death in the United States and is associated

with an increase in morbidity.1 The rapid develop-
ment and use of immune checkpoint inhibitors
(ICIs) is argued to have revolutionized the field of
oncology.2 A study in 2014 of metastatic melanoma
estimated a median overall survival of 5.3 months
(95%CI ¼ 4.3e6.3 months). The Checkmate 067 trial
published a mere 7 years later demonstrated a sur-
vival benefit in unresectable melanoma of with me-
dian overall survival of 72.1 months of patients on
ICI combination therapy of nivolumab and ipilimu-
mab.3,4 On the other hand, patients with advanced
malignancy may have no response to therapy, while
suffering the huge financial burden of the drugs cost.
Also, adverse effects of ICIs can include a spectrum
of autoimmune response that may occur as a result
of attenuation of essential immune mechanisms.
Commonly there is loss of naive T cells that result in

invasion of organs causing inflammatory damage,
hypothyroidism, hepatotoxicity, and pneumonitis.
Currently, clinical trials involving ICIs number

around 3000 or around 2/3s of all active oncologic
trials. Despite this, there are few studies deter-
mining the beliefs and attitudes regarding these
medicines in the oncologic patient population. Be-
liefs about medications and perception of disease
have the potential to affect a patient's compliance
and adherence of medications and their decisions
regarding treatment.5 In the case of ICIs, compli-
ance can be considered congruent to participating
or continuing recommended treatment. This is
especially important in oncologic care where choice
of therapy is ultimately the patient's decision, usu-
ally in the context of financial cost and medical risk
vs benefit. A patient's perception of their disease
and subsequent management was identified and is
emphasized by the National institute for Clinical
Excellence (NICE) as a factor for medication
adherence. The three variables NICE considers
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most important for patient adherence are patients'
beliefs and concerns, satisfaction with involvement
in the treatment decision, and “practice” support
(e.g., written and verbal medication instruction,
simplified regimens, reminders) using the medica-
tion.6 The BMQ is a validated questionnaire
designed to determine a patient's cognitive repre-
sentation about medication addressing necessity,
concerns, general overuse, and general harm.7 This
study aims to begin to address the pressing need for
a more comprehensive analysis of patients' beliefs
and concerns regarding ICI therapy in the face of a
novel and highly publicized and promoted product.

2. Methods

This cross-sectional study was approved by the
Institutional Review Board of Lake Erie College of
Osteopathic Medicine. Men and women over the age
of 18 who are actively being treated for any malig-
nancy on immune checkpoint inhibitor therapy were
consented to participate in the study. The treatment
team was independent of the research team and
were not involved in data collection or analysis. Pa-
tients were allowed to be on combination chemo-
therapy and immunotherapy agents. Data was
collected between March and May of 2022 by
members of the research team using an interviewer
administered BMQ, a validated 18 question survey
(Supplemental material 1) which assesses a patients'
beliefs and attitudes in three different sections:
BMQ-Necessity (5 items, score range 5e25) and
BMQ-Concern (5 items, score range 5e25), which
describe a patients' beliefs of the necessity and the
concern of potential adverse effects of the medica-
tion respectively. BMQ-Overuse (4 items, score
range 4e20) and BMQ-Harm (4 items, score range
4e20), which describe a patients’ general beliefs
about medical care and medicine. The BMQ utilizes
a Likert response scale of five points including
1 ¼ Strongly disagree; 2 ¼ Disagree; 3 ¼ Neutral;
4 ¼ Agree; 5 ¼ Strongly agree. It was stressed to the
patients that the results would be anonymous and
that their providers would not be informed of their
individual responses. Patient identifying information
including name and medical record number was
removed. The research staff was not blinded from
other patient demographic information or results of
the BMQ. Four scores were calculated from the BMQ
(harm, overuse, necessity, concern). The patients
were then organized into 4 groups based on their
scores: Accepting if necessity was �15 and concern
<15. Ambivalent if necessity �15 and concern �15.
Indifferent if necessity <15 and concern <15. Skep-
tical if necessity <15 and concern �15. A Necessity-

Concern differential was calculated by obtaining the
difference between the Necessity and Concern score.
Statistical analysis was performed using SPSS 22.
Statistical significance was defined as a p � 0.05.

3. Results

Twenty-six patients on ICI therapy were recruited
for the study from a single center out of 46-screened
patients, thus a satisfactory response rate was ach-
ieved (56%). Full patient demographics are included
in Table 1. The mean age was 65.0 (SD ¼ 13.98).
Patient ICI therapy mostly consisted of pem-
brolizumab (85.6%) but also included nivolumab and
durvalumab treatments. Patients were taking ICI
monotherapy (61.5%) or with concurrent chemo-
therapy (34.6%). Patient malignancies included non-
small cell lung cancer (NSCLC) squamous cell sub-
type, NSCLC adenocarcinoma subtype, small cell
lung carcinoma, renal cell carcinoma, breast cancer,
melanoma, colorectal carcinoma, uterine carcinoma,
esophageal cancer, and endometrial carcinoma. Pa-
tient BMQ responses are shown in Table 2.
There was a significant difference between the

BMQ Necessity and Concern score (n ¼ 26, mean
difference ¼ 6.85, p ¼ 0.0001) as determined by
paired t-test. The overall mean BMQ Necessity
score was 19.5 (SD ¼ 3.10) demonstrating patients
felt strongly about their personal need of ICIs. The
overall mean BMQ Concern score was 12.65
(SD ¼ 2.69), demonstrating that patients were not
concerned of the range of potential adverse conse-
quences of ICIs. BMQ Necessity and Concern scores
were combined into an attitudinal analysis (Fig. 1),
with a dramatic majority categorized as “accepting”
of their condition (77%, n ¼ 20), just under a fifth
were “ambivalent” (19%, n ¼ 5), only one was
“indifferent” (4%, n ¼ 1) and none were skeptical

Table 1. Patient demographic characteristics.

Demographic
Characteristics

N ¼ 26

n (%)

Gender Female 15 (57.7%)
Male 11 (42.3%)

Medication Pembrolizumab 22 (84.6%)
Nivolumab 2 (7.7%)
Durvalumab 2 (7.7%)

Therapy Monotherapy 16 (61.5%)
Concurrent Chemotherapy 10 (38.5%)

Malignancy NSCLC squamous cell subtype 7 (26.9%)
NSCLC adenocarcinoma subtype 5 (19.2%)
Small cell lung carcinoma 1 (3.8%)
Renal cell carcinoma 4 (15.3%)
Breast cancer 3 (11.5%)
Colorectal carcinoma 1 (3.8%)
Uterine carcinoma 1 (3.8%)
Endometrial carcinoma 1 (3.8%)
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(n ¼ 0, 0%). The Necessity-Concern differential was
6.85, again revealing a high level of judgement that
the personal need for ICI's outweighed the potential
harm. Overall mean BMQ Overuse score and BMQ
Harm scores were 10.4 (SD ¼ 2.90) and 9.0

(SD ¼ 1.09) respectively, demonstrating that some
patients were wary of medication overuse and harm
in general, however the majority exhibited trust in
medication use by physicians and trust in medica-
tions. BMQ scoring was assessed by key patient

Table 2. BMQ responses and scoring.

Strongly
Disagree %

Disagree
%

Neutral
%

Agree
%

Strongly
Agree %

Necessity (5 items, score range 5e25)
My health, at present, depends on my immunotherapy medication 0 7.7 7.7 53.8 30.8
My life would be impossible without my immunotherapy medication 0 11.5 30.8 42.3 15.4
Without my immunotherapy medication, I would be very ill 0 7.7 34.6 42.3 15.4
My health in the future will depend on my immunotherapy medication 0 3.8 26.9 34.6 34.6
My immunotherapy medication protects me from becoming worse 0 0 19.2 46.2 34.6
Concern (5 items, score range 5e25)
Having to take immunotherapy medication worries me 7.7 69.2 7.7 15.4 0
I sometimes worry about the long term effects of my

immunotherapy medication
3.8 42.3 11.5 42.3 0

My immunotherapy medication is a mystery to me 3.8 42.3 3.8 50 0
My immunotherapy medication disrupts my life 11.5 65.4 7.7 15.4 0
I sometimes worry about becoming too dependent on my

immunotherapy medication
3.8 84.6 3.8 7.7 0

Overuse (4 items, score range 4e20)
If doctors had more time with patients they would

prescribe fewer medications
3.8 42.3 23.1 30.8 0

Doctors use too many medications 7.7 57.7 19.2 15.4 0
Doctors place too much trust on medicines 3.8 61.5 19.2 15.4 0
Natural remedies are safer than medicines 3.8 46.2 26.9 23.1 0
Harm (4 items, score range 4e20)
Most medicines are addictive 3.8 73.1 15.4 7.7 0
Medicines do more harm than good 7.7 65.4 11.5 15.4 0
People who take medicines should stop their treatment

for a while every now and again
11.5 57.7 26.9 3.8 0

All medicines are poisons 11.5 73.1 3.8 11.5 0

Fig. 1. Attitudinal Analysis scatterplot. Accepting: necessity �15 and concern <15. Ambivalent: necessity �15 and concern �15 Indifferent: necessity
<15 and concern <15 Skeptical: necessity <15 and concern �15.
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demographics including gender, presence of
adjunctive therapy, and stage of cancer (Table 3).

4. Discussion

This is an exploratory post hoc analysis using
survey questionnaire data from people with cancer
on novel ICI therapy to understand their beliefs and
attitudes regarding the medication class. Despite
being a preliminary study with a small size (N ¼ 26),
statistical significance was achieved. Overall, this
study demonstrates that patients on ICIs strongly
believe that both their medication are necessary and
safe. The attitudinal analysis results were dramatic
in this study. When differentiated into groups based
on BMQ Necessity and Concern scoring, the vast
majority of patients were placed into the “accepting”
subtype. This was characterized by a Necessity score
>15 and Concern score <15; this is substantial when
juxtaposed to the zero patients placed in the
“skeptical” subtype characterized by a Necessity
score of <15 and concern score >15.
While this pattern has been shown to be positively

correlated to medication compliance and adherence,
this may not be necessarily beneficial for every pa-
tient. As stated previously, ICIs are novel

medications in the treatment of cancer, and have
revolutionized the field in a short period since their
discovery. However, like any other medication,
there exists potential for adverse events, and in as
much as half of patients with advanced disease,
there may be no effect of the medication on
morbidity and mortality. A study recently published
by Glisch et al. demonstrated an association of ICI
use with poor performance status, lower hospice
enrollment in the last 30 days of life, and dying in
the hospital.8 Another study by Winquist et al. re-
veals that there is a subpopulation of patients on
ICIs for solid tumors, a primary indication for their
use, who may suffer early mortality, despite overall
benefit in median survival time.9 Our study does
show that patient Concern scoring significantly is
higher in patients with more advanced disease. One
plausible explanation is that their oncologists have
conveyed and subscribed to these patients a more
pragmatic approach to their disease with a more
realistic prognostic outlook. Further investigation is
needed on patient sentiment on ICIs to understand
their impact on treatment. According to the Na-
tional Institute of Clinical Excellence, patient
perception of their medication guides treatment
decisions, as well as how and whether they take

Table 3. Variable analysis.

Variable Mean Mean difference SD SEM p CI

Necessity Adjunctive therapy (n ¼ 10) 19.06 1.14 3.26 0.81 0.384 �3.78 to 1.51
Monotherapy n ¼ 16 20.2 �1.14 3.05 0.96
Stage IV CA (n ¼ 20) 19.35 0.65 2.83 0.63 0.6667 �3.74 to 2.44
Stage II-III CA (n ¼ 6) 20 �0.65 4.38 1.79
Male (n ¼ 11) 19.82 0.55 3.65 0.94 0.667 �3.19 to 2.09
Female (n ¼ 15) 19.27 �0.55 2.48 0.75

Concern Adjunctive therapy (n ¼ 10) 12.31 0.89 2.87 0.72 0.433 �3.19 to 1.41
Monotherapy n ¼ 16 13.2 �0.89 2.57 0.81
Stage IV CA (n ¼ 20) 13.3 �2.8 2.32 0.52 0.025 0.38 to 5.22
Stage II-III CA (n ¼ 6) 10.5 2.8 3.15 1.28
Male (n ¼ 11) 13.27 �1.07 2.41 0.73 0.334 �3.32 to 1.17
Female (n ¼ 15) 12.2 1.07 2.96 0.76

Overuse Adjunctive therapy (n ¼ 10) 10.56 �0.46 3.39 0.85 0.706 �2.04 to 2.96
Monotherapy n ¼ 16 10.1 0.46 2.23 0.71
Stage IV CA (n ¼ 20) 10.55 �0.72 2.19 0.49 0.612 �2.16 to 3.60
Stage II-III CA (n ¼ 6) 9.83 0.72 5 2.04
Male (n ¼ 11) 10.36 0.4 2.58 0.78 0.976 �2.43 to 2.51
Female (n ¼ 15) 10.4 �0.4 3.29 0.85

Harm Adjunctive therapy (n ¼ 10) 9.19 �0.49 2.23 0.56 0.544 �1.15 to 2.12
Monotherapy n ¼ 16 8.7 0.49 1.42 0.45
Stage IV CA (n ¼ 20) 9.15 �0.65 1.73 0.39 0.483 �1.23 to 2.53
Stage II-III CA (n ¼ 6) 8.5 0.65 2.66 1.09
Male (n ¼ 11) 9.27 �0.47 1.95 0.59 0.55 �2.08 to 1.14
Female (n ¼ 15) 8.8 0.47 1.97 0.51

There was no significant difference between BMQ scoring based on patient demographics except for BMQ Concern in patients with
Stage IV (mean ¼ 13.3, n ¼ 20) vs Stage II-III cancer (mean ¼ 10.5, n ¼ 6) (mean difference ¼ 2.8, p ¼ 0.025) demonstrating patients were
indeed more concerned about the harm of their medications in more advanced disease.
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prescribed medication. The BMQ is a validated
survey which quantifies patient sentiment regarding
medication. We have established a framework to
use the BMQ questionnaire in patients on ICI
therapy for malignancy, and this should be vali-
dated and applied in a larger scale multi-center
study.
There are limitations to our study. First the sample

size was small (N ¼ 26), despite reaching most of
our target population. Patient rationale behind
opting out of participation were not recorded. Sec-
ond, different ICIs were included in the study;
therefore, these outcomes cannot be attributed to
one ICI. Third, not all ICIS were studied thus the
study cannot be representative to all in the medi-
cation class. Fourth, patients were recruited from a
single center and were categorized into stages of
cancers that were not necessarily congruent. Fifth,
only patients actively on ICIs were surveyed, and
patients’ beliefs and attitudes about the medication
in patients who refused treatment were not sur-
veyed. Sixth, the ability of the patients on combi-
nation therapy to distinguish between
immunotherapy and chemotherapy was not
assessed, and the beliefs and attitudes regarding
chemotherapy versus immunotherapy should be
investigated in future studies. Finally, appropriate-
ness and rationale of treatment were not analyzed,
and adverse effects of treatment were not detailed.

5. Conclusions

We have established a framework to use the BMQ
to analyze patient beliefs and attitudes of ICI ther-
apy in patients with malignancy. We have demon-
strated that our patients on ICI therapy were
resolutely “accepting” that their medication is
necessary and are satisfied with their potential for
adverse effects. We also have demonstrated that
concern does increase with more advanced disease.
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