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ABSTRACT
Background  A person’s beliefs about treatment influence 
their engagement and adherence to that treatment. The 
Necessity-Concerns Framework suggests that adherence 
is influenced by a person’s judgement of their own need 
for treatment (necessity beliefs) and concerns about the 
potential adverse consequences of taking the treatment. 
This study was conducted to explore the Necessity-
Concerns Framework for elexacaftor-tezacaftor-ivacaftor 
(ETI) therapy (Kaftrio) in adults with cystic fibrosis (CF).
Methods  A total of 64 adults with CF were maintained on 
ETI therapy as part of their routine CF care, and completed 
the Beliefs about Medicines Questionnaire. Patient 
demographics, lung function, body mass index and quality 
of life using the Cystic Fibrosis Questionnaire Revised 
were collected as part of routine clinical care. Duration of 
ETI therapy along with medicines possession ratio was 
recorded.
Results  Patients reported strong beliefs about the 
necessity of ETI therapy. The majority of patients (78%) 
reported low concerns about ETI therapy while 22% 
of patients reported high concerns. A small number of 
patients (n=4) had concerns which were stronger than 
their beliefs about necessity.
Discussion  Patients reported strong beliefs in the 
necessity of ETI therapy. Although concerns were lower, a 
significant proportion of the sample had strong concerns 
about their ETI therapy. By being aware of people with CF’s 
necessity and concerns beliefs around ETI therapy clinical 
teams will be better armed to engage them in treatment 
decisions and support optimal adherence.

INTRODUCTION
Cystic fibrosis (CF) transmembrane 
conductor regulator (CFTR) modulator 
therapies target specific defects in CFTR 
protein function caused by gene muta-
tion and have revolutionised CF manage-
ment. Currently, four CFTR modulators 
(ivacaftor, ivacaftor/lumacaftor (Orkambi), 
tezacaftor/ivacaftor (symkevi) and elexa-
caftor/tezacaftor/ivacaftor (ETI: Kaftrio or 
Trikafta)) are approved for the treatment of 
CF. ETI therapy was granted a formal licence 
and became available in the UK for people 

with CF aged over 12 years in August 2020. By 
this time, people with CF across the UK were 
keen to start the therapy.

As a CF service, we were aware of the 
anticipation for this treatment from people 
living with CF and their families, and how it 
was viewed as potentially ‘life changing’. As 
it became available to our patients, we were 
interested in exploring our patients’ percep-
tions and beliefs about ETI therapy. This is 
important as an individual’s beliefs about a 
treatment influence treatment engagement 
and adherence. Although it is too early to 
establish whether adherence rates to ETI 
in our population will be suboptimal, there 
is evidence that adherence to other CFTR 
modulator therapies is not 100%1 2 and may 
decline with time on the treatment.3

By examining an individual’s beliefs about 
their medication, researchers have demon-
strated that those with high concerns and low 
beliefs about the necessity of a treatment are 
more likely to adhere poorly, while conversely 
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those with low concerns and strong necessity beliefs are 
more likely to have higher levels of adherence.4

In CF populations, Bucks et al5 found adherence to 
chest physiotherapy in adolescents with CF was related 
to this trade-off between beliefs about the necessity of 
chest physiotherapy and beliefs about potential adverse 
effects. Similarly, Goodfellow et al6 found the necessity 
beliefs of adolescents with CF and their parents towards 
vitamin supplements were related to poor adherence. 
The researchers speculate that these beliefs are related 
to a lack of understanding about the importance of vita-
mins given their wide availability over the counter and in 
supermarkets.

However, there have been no studies examining the 
beliefs of people living with CF about the necessity of or 
concerns about CFTR modulator therapy. This study was 
conducted to explore the Necessity-Concerns Framework 
for ETI therapy (Kaftrio) in adults with CF.

METHODS
Over a 6-week period, 65 consecutive adult patients 
attending annual review appointments who had 
commenced ETI therapy were asked to complete a Beliefs 
about Medicines Questionnaire (BMQ).7 Patients who 
met the inclusion/exclusion criteria (N=65) were sent a 
letter prior to their clinic appointment informing them 
about the service evaluation project. Inclusion criteria 
included individuals receiving regular clinical care from 
the All-Wales Adult CF Centre at University Hospital 
Llandough, 18 years of age and older, commenced on 
ETI therapy, sufficiently fluent in English to read and 
understand the information sheets, give verbal consent 
and complete the questionnaire. Exclusion criteria 
included any patient who was acutely unwell/currently 
experiencing an acute exacerbation.

Over a 6-week period between March 2021 and April 
2021, 65 consecutive adult patients attending annual 
review appointments who had commenced ETI therapy 
were asked to complete a BMQ7 during their clinic 
appointment. 64 of those approached agreed to take part 
and verbal consent was provided. Data was collated by 
the authors. Demographics, most recent forced expira-
tory volume in 1 s (FEV1%), body mass index (BMI) and 
Cystic Fibrosis Questionnaire Revised (CFQ-R) quality of 
life domain scores which are routinely collected as part 
of clinical care were recorded. The medicines posses-
sion ratio (MPR) for ETI was calculated using the time 
interval between homecare deliveries. MPR=days of treat-
ment received/days of treatment prescribed.

Data analysis was performed using SPSS (SPSS Chicago) 
V.27. Analyses included χ2 and Pearson’s correlation. A 
p<0.05 was considered significant.

Demographics, most recent FEV1%, BMI and CFQR 
quality of life domain scores which are routinely collected 
as part of clinical care were recorded. The MPR for ETI 
was calculated using the time interval between homecare 

deliveries. MPR=days of treatment received/days of treat-
ment prescribed.

Mean time between commencing therapy with ETI and 
completing the BMQ questionnaire was 120 days (SD 40; 
range 40–360 days).

Patient and public involvement
There was no patient or public involvement in the design 
or conduct of the study.

Beliefs about Medicines Questionnaire
The BMQ assesses individuals’ cognitive representations 
of medicine.7 It consists of two sections: the BMQ-General 
and the BMQ-Specific. The BMQ-General comprises 8 
items measuring beliefs regarding the harm of medicines 
in general and their overuse by clinicians. The BMQ-
Specific comprises 10 items with two components meas-
uring beliefs about the necessity of prescribed medication 
and concerns including side-effects, disruption to life and 
dependency. The BMQ-Specific was adapted to assess 
beliefs regarding ETI.

Items are presented with a 5-point Likert scale from 
‘strongly agree’ to ‘strongly disagree’. Necessity and 
concern scores range from 5 to 25, with a high score 
indicating either strong concern or strong beliefs about 
necessity. The BMQ-Specific necessity-concerns differ-
ential was calculated for ETI by subtracting the BMQ-
Specific concerns score from the BMQ Specific necessity 
score.7 Individuals were categorised into the following 
groups: greater cost, greater benefit, costs and benefits 
equal. Patients were also categorised into attitudinal 
groups by splitting necessity and concern scores at the 
midpoint value (≥13).

RESULTS
A total of 64 (25F/39M) completed the BMQ. One 
patient chose not to complete the questionnaire. Mean 
age was 30.0 years (SD 9.6; range 17–58), mean FEV1% 
predicted was 70.3% (SD 25.9; range 12–117) and mean 
BMI was 23.0 kg/m2 (SD 3.5; range 15.6–32.3 kg/m2). 
Mean MPR was 92.8% (SD 14.8%). Two patients had an 
MPR below 80%.

The general characteristics of the participants are 
provided in table 1.

Table 1  Patient characteristics

Mean SD Range

Age 30.0 9.6 17–58

FEV1% pred 70.3 25.9 12–117

BMI (kg/m2) 23.0 3.5 15.6–32.2

Number of medications 17 7 7–56

BMI, body mass index; FEV1%, forced expiratory volume in 1 s.
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BMQ score
BMQ scores are presented in table 2.

On the BMQ-Specific, mean necessity score was 
17.2 (SD 4.8; range 6–25). Mean necessity score was 
correlated with FEV1% (−0.35, p≥0.005) and duration 
of ETI therapy (0.26, p≥0.04). 50 patients (78%) had a 
high necessity score (≥13). There was no difference in 
age or sex between the low and high necessity groups but 
the high necessity group had a lower mean FEV1% than 
the low necessity group (66.9% (25.7) vs 82.4% (23.7)), 
respectively (p≥0.047).

Mean concerns score was 9.6 (SD 3.6; range 5–19). 
50 patients (78%) had a low concerns score (≤13). 10 
of 14 patients with high concerns (≥13) were female 
(p≥0.005). Women were more likely to report that taking 
ETI therapy worries them (p≥0.028) and to worry about 
long-term side effects (p≥0.014) than men. The mean 
concerns score was not correlated with age, FEV1% or 
duration of therapy with ETI (p≥0.05).

BMQ necessity-concerns differential scores were calcu-
lated; 4 patients had a negative necessity-concern score 
(greater cost), 3 patients had a zero necessity-concern 
score (cost and benefits equal) and the other 57 (89%) 
had a positive necessity-concern score (greater benefit). 
The mean necessity-concern score was 7.6 (SD 5.9). 
There was no statistically significant correlation between 
BMQ necessity-concerns differential and MPR.

Patients were also categorised into attitudinal beliefs 
based on whether their necessity and concerns score 
were above the BMQ-Specific midpoint scores (figure 1).

On the BMQ general, mean concerns score was 15.0 
(SD 5.0; range 8–27).

Correlation between BMQ and lung function, demographics
The specific necessity score correlated with a higher 
FEV1% predicted (−0.53; p≥0.05) and age 0.26 (p≥0.04) 
but not BMI or MPR. There was a significant relationship 
between length of time receiving ETI therapy and BMQ-
Specific necessity score 0.26 (p≥0.038).

The specific concerns score was not related to age, 
FEV1% predicted, BMI or length of time receiving ETI 
therapy.

There was no correlation between BMQ necessity/
concerns differential and age, FEV% pred, BMI, MPR or 
length of time on ETI therapy.

Correlation between BMQ and CFQ-R
The BMQ-Specific necessity score was significantly corre-
lated with the following CFQ-R domains: physical (−0.28; 
p≥0.02), emotion (−0.25; p≥0.05) and body (−0.30; 
p≥0.02). All other results were not significant.

The BMQ-Specific concerns data was negatively 
correlated with the following CFQ-R domains: vitality 
(−0.40; p<0.001), emotion (−0.40; p<0.001), eating 
(−0.36; p≥0.003), health (−0.25; p≥0.04), social (−0.32; 
p≥0.016) and digestive (−0.39; p≥0.001).

DISCUSSION
The results of this study indicate that the majority of CF 
patients (78%) had strong perceptions of the necessity of 
ETI therapy. This is not surprising given the highly publi-
cised and anticipated nature of this medication. Patients 

Table 2  BMQ scores

Mean SD Range

BMQ necessity 17.2 4.8 6–25

BMQ concerns 9.6 3.6 5–19

BMQ general 15.0 5.0 8–27

BMQ, Beliefs about Medicines Questionnaire.

Figure 1  Percentage of patients in each attitudinal group defined by beliefs about elexacaftor-tezacaftor-ivacaftor therapy.
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who were older, had a lower lung function and poorer 
physical functioning had higher beliefs in the necessity of 
it for their health. From previous meta-analyses in long-
term conditions8 stronger perceptions of the necessity of 
treatment were associated with higher adherence so we 
might expect good levels of adherence in our population 
to ETI therapy.

Women were more likely to report concerns than men, 
as were those with lower scores on several quality of life 
domains including digestive and eating, suggesting there 
may be more worries about starting a CFTR modulator if 
there are also gastrointestinal problems.

Using the Necessity-Concerns Framework, these 
results indicate that the majority of CF patients had 
expectations that ETI therapy would give them more 
benefits than costs. Concerns outweighed beliefs about 
benefits in a small number of patients. Although most 
patients were convinced about their personal need 
for ETI treatment (n=50/78%), a number still had 
strong concerns (n=14/22%). The attitudinal analysis 
illustrated in figure  1 provides evidence of a necessity 
concerns dilemma where patient ideas about treatment 
are nuanced and complex with personal necessity beliefs 
tempered by strong concerns about the negative conse-
quences of a treatment. Ambivalence between necessity 
and concerns creates a difficult balancing act for many 
patients.

The length of time on ETI therapy was related to 
stronger necessity beliefs and, while previous studies have 
illustrated adherence rates to CFTR modulators as being 
higher than other treatments,1 we remain cautious about 
the potential problem of adherence as those with lower 
MPR of their CFTR therapy had increased rate of FEV1 
decline.3 Although CFTR modulators have revolution-
ised CF care, it is with a significant drug acquisition cost 
and non-adherence is often a hidden problem.

Our study reveals that there is a proportion of people 
with CF who have strong concerns about ETI therapy 
and who may need support with it. According to previous 
research, these individuals are at risk of poor adherence.4 
Over time, an individual’s support needs and adherence 
rates may vary and, as these beliefs are often held implic-
itly and may not be disclosed spontaneously in clinic, we 
recommend intermittently monitoring the perceptions 
about ETI therapy. Evidence suggests inaccurate beliefs 
about treatment are modifiable through engagement in 
psychological therapy resulting in improved outcomes.9 
Where concerns are valid understanding beliefs can help 
teams collaborate with the individual to provide the best 
possible care. This may involve addressing concerns, 
providing appropriate information and support to treat 
or manage side effects and helping the patient make 
informed choices and decisions about their treatments. 
Taking account of patients’ necessity beliefs and concerns 
could enhance the quality of ETI prescribing by helping 
clinical care teams to engage people living with CF in 
treatment decisions and discuss concerns to help support 
optimal adherence to ETI therapy.

This study has potential limitations. Our sample size 
was small and single centre and as such may not reflect 
the diversity and opinions of the wider UK CF population. 
In future research, it will be important to assess adher-
ence to ETI therapy in relation to beliefs and percep-
tions in a larger, more diverse population. Although 
MPR was estimated, in such populations this may not be 
a valid measure of adherence. It would be useful to have 
a more objective measure of adherence and to examine 
this and beliefs after patients have had the opportunity 
to take ETI therapy for a longer period of time. In the 
current study, many people had been prescribed ETI for 
only a few weeks and so it had not established routines. 
This study therefore only provided a snapshot of patient 
beliefs soon after starting ETI therapy. It will be useful to 
see how beliefs about the usefulness and negative impacts 
of ETI therapy change over time as people establish 
routines and gain experience of the medicine.

CONCLUSION
Patients reported strong beliefs in the necessity of ETI 
therapy. Although the majority of participants reported 
low concerns, a significant proportion of the sample had 
high or strong concerns about their ETI therapy. Aware-
ness of necessity and concerns beliefs around ETI therapy 
will better enable clinical teams to engage people with CF 
in treatment decisions and support optimal adherence.
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