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objective: To investigate the occurrence of spirometry-related pain
and distress in adolescents and young adults with cystic fibrosis (CF), and
to investigate the role of acceptance of illness in spirometry-related pain
and distress.
Methods: A total of 36 adolescents and young adults with CF
(12 to 22 years of age) completed a questionnaire assessing acceptance of
illness. Spirometry-related distress was assessed using self-report (ie,
anxiety/worry about the procedure) and physiological outcomes (ie, heart
rate and heart rate variability) before spirometry. Spirometry-related pain
was assessed using self-report (ie, expected pain and pain-related thoughts).
Self-reported distress and pain during spirometry were also assessed.
Results: Eighty-nine per cent of subjects reported distress before
spirometry, 67% experienced distress during spirometry, 28% expected pain
during spirometry and 22% actually experienced pain. Interestingly, partial
correlations revealed that more acceptance was related to less expected
pain and pain-related thoughts. Acceptance, however, was unrelated to
distress, anxiety and pain during spirometry.
Discussion: The present study suggests that a non-negligible number
of adolescents and young adults with CF experience pain and distress during spirometry. Furthermore, results indicate that acceptance may play a
protective role in the more indirect consequences of CF such as expected
pain and pain-related thoughts during medical procedures. Acceptance,
however, was not related to distress before and during spirometry, nor to
experienced pain. These findings contribute to the increasing evidence
that acceptance may play a protective role in managing the consequences
of living with CF.
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C

ystic fibrosis (CF) is the most common chronic genetic condition
in the Caucasian population. It affects one in 2500 newborn children, and results in lifelong morbidity and premature mortality (1). CF
is characterized by hyperviscous secretions in several organs throughout the body. In the lungs, this mucus triggers recurrent infection,
inflammation and irreversible tissue damage that very often leads to
death from respiratory failure (1,2). In the pancreas, mucus plugging
leads to pancreatic insufficiency, causing maldigestion and malabsorption of nutrients. As CF progresses, other complications, such as diabetes mellitus, osteoporosis, chronic liver disease and pneumothorax,
occur (1,2). This worsening typically occurs during adolescence and
may place a serious and increasing burden on affected adolescents and
young adults (3).

La douleur et la détresse liées à la spirométrie chez
des adolescents et des jeunes adultes atteints de
fibrose kystique : le rôle de l’acceptation
OBJECTIF : Examiner l’occurrence de douleur et de détresse liées à la
spirométrie chez des adolescents et des jeunes adultes atteints de fibrose
kystique (FK) ainsi que le rôle de l’acceptation de la maladie à l’égard de
cette douleur.
MÉTHODOLOGIE : Au total, 36 adolescents et jeunes adultes atteints
de FK (de 12 à 22 ans) ont rempli un questionnaire évaluant leur acceptation de la maladie. Les chercheurs ont évalué la détresse liée à la spirométrie
d’après les autoévaluations (c.-à-d. anxiété et inquiétude vis-à-vis de
l’intervention) et les issues physiques (p. ex., fréquence cardiaque et
variabilité du rythme cardiaque) avant la spirométrie. Ils ont évalué la
douleur liée à la spirométrie d’après les autoévaluations (c.-à-d. douleur
prévue et pensées liées à la douleur). Ils ont également évalué la détresse et
la douleur autodéclarées pendant la spirométrie.
RÉSULTATS : Quatre-vingt-neuf pour cent des sujets ont déclaré de la
détresse avant la spirométrie, 67 % en ont ressenti pendant la spirométrie,
28 % s’attendaient à en ressentir pendant la spirométrie et 22 % en ont
vraiment ressenti. Fait intéressant, des corrélations partielles ont révélé
qu’une plus grande acceptation était liée à une diminution de la douleur
prévue et des pensées liées à la douleur. L’acceptation n’était toutefois pas
liée à la détresse, à l’anxiété et à la douleur pendant la spirométrie.
EXPOSÉ : D’après la présente étude, un nombre non négligeable
d’adolescents et de jeunes adultes atteints de FK ressentiraient de la
douleur et de la détresse pendant la spirométrie. De plus, les résultats
indiquent que l’acceptation pourrait jouer un rôle protecteur à l’égard des
conséquences plus indirectes de la FK, telles que la douleur prévue et les
pensées liées à la douleur pendant les interventions médicales. L’acceptation
n’était toutefois pas liée à la douleur avant et pendant la spirométrie ni à la
douleur ressentie. Ces observations s’ajoutent aux données probantes croissantes selon lesquelles l’acceptation pourrait jouer un rôle protecteur pour
affronter les conséquences d’une vie avec la FK.

To prevent or delay damage to their health, patients undergo a
complex and time-consuming daily treatment regimen (ie, physiotherapy, exercise, nutritional management, aerosol therapy, drug treatment) combined with regular routine hospital visits; occasionally,
hospitalization is necessary (4-7). Routine hospital visits include several medical procedures such as weight and height measurement, sputum culture, physical examination, chest x-rays and spirometry.
Undergoing medical procedures may be a distressing experience for
children, adolescents and young adults with CF (6,8). This may particularly be the case for spirometry, a standard noninvasive procedure
used to track changes in the lungs (9). Spirometry entails maximal
inhalation followed by forced and maximal exhalation while the lips
are placed around a mouthpiece (8). Procedure-related distress may be
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due to experienced discomfort, undue fatigue and/or dizziness (or even
syncope), but also difficulty with the technical performance of the
manoeuvres and intolerance of the procedure due to substantial and
ongoing anxiety, and/or worry regarding health status and well-being
(6,8-10). Furthermore, spirometry may evoke not only distress, but
also pain (eg, chest pain) (3,8). Given the possibility of pain and distress during spirometry, the potential detrimental effects of pain and
distress, and the fact that spirometry is an important medical procedure that individuals with CF must regularly undergo, it is important to
verify whether spirometry, in fact, evokes considerable levels of pain
and distress (6,8,9). To the best of our knowledge, the occurrence of
spirometry-related pain and distress has yet to be investigated.
Extensive research investigating a variety of invasive and noninvasive medical procedures has shown that assessing and understanding procedural pain and distress in adolescents and young adults with
chronic illness is essential because it may interfere with cooperation
during the procedure, cause memory and attentional biases toward
negative aspects of the procedure, influence the management of subsequent medical procedures, cause persistent conditioned distress and
negatively impact quality of life (11-13). Adequate management of
procedure-related pain and distress, which may involve pharmacological (eg, analgesics) as well as nonpharmacological interventions
(eg, distraction, cognitive-behavioral interventions) is, therefore, of
the utmost importance (3,5). Previous research has identified several
risk factors that contribute to increased pain and distress during medical procedures including younger age, female sex, negative memory
and higher expectations of pain and distress (12-14). However, it is
equally important to gain insight into the factors that protect against
pain and distress. Understanding these protective factors may guide
the prevention of pain and distress during medical procedures and/or
attenuate the short- and long-term negative consequences of pain and
distress. To date, only a few studies have investigated factors that may
protect against procedure-related pain and/or distress. Protective factors that have been identified include the use of control, distraction
and humour (5,15).
Another potentially protective factor for procedure-related pain
and distress is acceptance. Acceptance can be defined as “recognizing
the need to adapt to chronic illness while perceiving the ability to
tolerate the unpredictable, uncontrollable nature of the disease and
handle its aversive consequences” (16). Research investigating the
role of acceptance conducted across several pediatric chronic conditions, such as chronic pain, juvenile arthritis and sickle cell disease,
has revealed that greater acceptance is related to better overall functioning. Specifically, higher acceptance has been associated with less
anxiety, less depression, less disability and a better quality of life
(17-20). To date, only two studies, reporting the same associations,
specifically studied acceptance in adolescents and young adults with
CF (21,22). Furthermore, research involving nonclinical samples has
demonstrated that higher acceptance is related to less negative emotions during negative experiences (23,24).
To our knowledge, there are no studies available that have assessed
the impact of acceptance on procedure-related distress and pain in the
context of CF. The present study, therefore, aimed to explore the
occurrence of spirometry-related pain and distress, as assessed by selfreport and physiological outcomes, and to investigate the explanatory
value of acceptance in this pain and distress within a sample of adolescents and young adults with CF. Consistent with previous research
investigating acceptance, it was hypothesized that greater acceptance
is related to less expected/experienced pain before/during spirometry
and to lower levels of distress before/during spirometry.

Methods
Participants
Adolescents and young adults with CF (12 to 22 years of age) were
recruited from the University Hospitals of Antwerp, Brussels and Ghent
(Belgium), and the Sint-Vincentius Hospital (Antwerp, Belgium).
Participants were required to fulfil the following criteria to be eligible
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for the study: understanding the Dutch language; no developmental
disorder; and no (planned) lung transplantation. Adolescents and
young adults who had undergone or were awaiting lung transplantation
were not included because they are often in an extreme situation that is
very different from the situation of individuals in the pretransplant period (eg, very high level of symptoms, being terminally ill, intertwinement of end-of-life issues and hope of transplantation). Seventy-eight
adolescents and young adults were either invited to participate by letter
and/or were approached by the psychologist from the respective hospital during routine clinic visits (time period of recruitment: 13 months).
Of the 78 adolescents and young adults who were invited, 52 agreed
to participate and were contacted by telephone by a research assistant
(response rate 66.67%). The main reasons cited for not participating
were lack of time, lack of motivation, being overloaded with participating in scientific research or not wanting to be unnecessarily confronted
with the disease. Twelve adolescents and young adults could not be
enrolled in the study because they did not visit a hospital during the
period of recruitment. Of the 40 adolescents and young adults who
participated in the present study, four were excluded because their
observed spirometry procedure deviated from the standard spirometry
procedure. The final sample consisted of 36 adolescents and young
adults with CF (17 male [47.22%]). The mean (± SD) age of the
participants was 17.58±3.25 years. All adolescents and young adults
were Caucasian. To determine disease severity, the United States CF
Foundation guidelines for severity of lung disease were used (25). Mean
disease severity reflected mild lung disease (forced expiratory volume in
1 s (FEV1) % predicted = 84.27%). The mean time since diagnosis was
15.62±4.48 years.
Procedure
The present study consisted of two parts. The first consisted of a home
visit during which written parent consent and/or adolescent assent/
consent was obtained and all adolescents and young adults were
requested to complete a battery of questionnaires, including a measure
of acceptance. The second part occurred during the first hospital visit
following the home visit (mean time between home and hospital visit
65±64 days; range one to 254 days). During this hospital visit,
spirometry-related pain and distress were assessed by means of selfreport and physiological measurement (ie, heart rate). After completing the self-report measures of pain and distress, a heart rate monitor
(Polar Electro, Finland) was placed and activated while the participants were seated in a quiet place. Subsequently, the spirometry procedure was performed using a Jaeger MasterScreen Body lung function
analyzer (CareFusion, USA). During spirometry, individuals were
seated in a glass cabin where they performed maximal inspiratory and
expiratory manoeuvres through a mouthpiece. After the spirometry
procedure, self-reported distress and pain during spirometry were
assessed. The present study was approved by the Ethics Committees of
the University Hospitals of Antwerp, Brussels and Ghent and the
Sint-Vincentius Hospital, and was performed in accordance with universal ethics principles (26).
Measures
Sociodemographic information (age, sex and time since diagnosis) was
obtained verbally before administration of the questionnaires.
Acceptance was assessed using a Dutch version of the acceptance
subscale of the Illness Cognition Questionnaire (16,27). Acceptance
is conceptualized as the perceived ability to live with the illness and to
master its negative consequences (eg, “I can handle the problems
related to my illness”). This subscale consists of six items rated on a
4-point Likert scale (1 = not at all, 4 = completely). Item scores are
summed, resulting in a total score ranging from 6 to 24, with higher
scores indicating higher levels of acceptance. Psychometric research in
samples involving adults with rheumatoid arthritis, multiple sclerosis,
chronic pain and chronic fatigue syndrome has demonstrated adequate
reliability and validity of the Illness Cognition Questionnaire (16,27).
Reliability of the acceptance scale in this sample was excellent
(Cronbach’s α=0.90).
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Pain was assessed before and after spirometry. Participants were
requested to rate the amount of pain they expected to experience and
the amount of pain they experienced during spirometry (“How much
pain do you think you will have/did you have during the spirometry?”;
0 = no pain at all, 10 = a lot of pain). Scores of 1 to 3 were considered
to indicate mild pain, scores of 4 to 6 moderate pain, and scores of 7 to
10 severe pain (28).
Furthermore, thoughts related to pain before spirometry were assessed
using a spirometry-specific measure of the Situational Catastrophizing
Scale (29,30). Consistent with earlier research (31-33), the spirometryspecific Situational Catastrophizing Scale consisted of one adapted item
from each subscale (Rumination: “At this moment, to what extent do
you keep thinking about how much pain the spirometry measurement
could cause?”; Magnification: “At this moment, to what extent do you
think that, because of the pain, something serious could happen to you
during the spirometry measurement?”; Helplessness: “At this moment,
to what extent do you think that there is nothing you can do to stop
the pain you will feel during the spirometry measurement?”). Use of
situation-specific measures of catastrophizing is consistent with earlier
research and was recently explicitly recommended (29,30). Although
repeatedly used, the three-item version of the scale has not yet been
validated. Items were rated on an 11-point Likert scale (0 = not at all,
10 = a lot) and summed to obtain a total score. This total score varied
between 0 and 30, with higher scores indicating higher catastrophizing about pain. Cronbach’s α for the spirometry-specific Situational
Catastrophizing Scale was 0.89.
Distress was assessed using self-report and physiological recording
of heart rate (variability) before and after spirometry. Before spirometry assessment, participants were requested to rate: how anxious/
tense they felt (“How anxious/tense do you feel about the spirometry?”; 0 = not anxious/tense at all, 10 = very anxious/tense); how
worried they were about the result of spirometry (“How worried are
you about the results of the spirometry?”; 0 = not worried at all,
10 = very worried); and how worried they were about the treatment
subsequent to spirometry (“How worried are you about the treatment
that will follow upon the spirometry measurement”; 0 = not worried
at all, 10 = very worried). After the spirometry procedure, the level
of self-reported distress during spirometry was assessed (“How
anxious/tense did you feel during spirometry”; 0 = not anxious/tense
at all, 10 = very anxious/tense). Scores of 1 to 3 were considered to
indicate mild distress or worry, scores of 4 to 6 moderate distress or
worry, and scores of 7 to 10 severe distress or worry (28). Physiological
distress before spirometry was determined by measuring heart rate
and heart rate variability. Beat-to-beat fluctuations were continuously monitored using a wrist heart rate monitor with electrocardiogram precision (Polar S810, Polar Electro, Finland). Heart rate
recording started at least 3 min before the start of the spirometry
procedure and continued until spirometry measurement was complete. Because both of the manoeuvres performed during spirometry
and the use of salbutamol (Ventolin, a bronchodilator inhaled during
the spirometry procedure; GlaxoSmithKline BV, The Netherlands)
affect physiological measures, only heart rate data recorded before
the spirometry procedure were used. Using a stopwatch, a research
assistant noted a timeline of events (eg, baseline monitoring,
entering spirometry cabin, start spirometry). A sequence of 1 min
preceding the start of the spirometry measurement and a baseline
sequence of 1 min during which the participants were seated in a
quiet room were extracted from the continuous heart rate recording
for further analysis (Polar Precision Performance Software, Polar
Electro, Finland). Measurement errors were filtered using a moderate
filter power and a minimum protection zone of 6 beats/min. To determine the physiological stress responses (heart rate and heart rate
variability), these sequences were further analyzed using Heart Rate
Variability Analysis Software (Biomedical Signal Analysis Group,
Department of Applied Physics, University of Kuopio, Finland).
Means of heart rates and the root mean square of successive differences of interbeat intervals (RMSSD) were obtained. Previous
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research has shown that RMSSD is a reliable measure of heart rate
variability. Higher heart rate indicates higher distress, whereas
higher RMSSD is indicative of lower distress (34).
Disease severity was determined using FEV1 % predicted measured
during the spirometry procedure performed at the day of the hospital
visit. FEV1% predicted was used as a continuous variable, with lower
values indicating poorer respiratory functioning and more lung
disease.
Statistical analyses
All statistical analyses were performed using SPSS version 15.0 (IBM
Corporation, USA). First, preliminary analyses were performed. Tests
of normality (ie, Kolmogorov-Smirnov test) were performed for all
continuous variables. Descriptive statistics (mean, SD, Cronbach’s α)
were computed for all variables of interest. Correlational analyses were
performed to determine whether age, time since diagnosis, disease
severity and acceptance were related to the pain and distress measures.
Pearson correlations were performed in the case of normal distribution, and Spearman correlations in the case of non-normal distribution. Additionally, t tests were performed to examine sex differences in
pain and distress.
Separate hierarchical regression analysis (for normally distributed
outcomes) or partial/Spearman correlations (for non-normally distributed outcomes) were used to investigate the explanatory value of
acceptance for distress and pain. Sociodemographic and diseaserelated variables that were significantly related to the outcome variables were entered as control variables in a first step. In a second step,
baseline heart rate and baseline heart rate variability were entered as
control variables. Acceptance was entered in the final step.
The current sample had sufficient power (0.80) to detect large
effects in multiple regressions (ƒ2 =0.35) with three variables (22,35).

Results

Tests of normality (ie, Kolmogorov-Smirnov tests) revealed that the
scores for the distress outcomes (self-reported and physiological) were
normally distributed. Scores for expected pain, pain-related thoughts
and experienced pain, however, were non-normally distributed.
Inspection of skewness and kurtosis indicated these variables were
skewed to the right. Log transformation of skewed variables did not
result in normal distribution for these variables. Therefore, partial correlations (in case of significant control variables) or Spearman correlations (in case of nonsignificant control variables) (Table 1) were used
to investigate the role of acceptance in expected pain and pain-related
thoughts.
Descriptive statistics
Means, SDs and internal consistencies (Cronbach’s α) of all variables
and correlations among age, time since diagnosis, disease severity,
acceptance, and distress and pain variables are reported in Table 1.
Disease severity ranged from not severe/normal lung function (FEV1 %
predicted ≥90%) to severe (FEV1 % predicted <40%). Of all adolescents and young adults, 38.9% had normal lung function (FEV1 %
predicted ≥90%), 44.4% mild lung disease (89% ≥ FEV1 % predicted ≥70%), 13.9% moderate lung disease (69% ≥ FEV1 % predicted ≥40%) and 2.8% severe lung disease (FEV1 % predicted <40%).
Of the sociodemographic and disease-related variables, only age was
significantly related to heart rate before spirometry (r=0.35; P<0.05).
Furthermore, t tests revealed that sex was significantly related to
anxiety/tension before spirometry (male 1.47±2.50, female 3.53±2.39;
F[1, 34]=6.35; P<0.05; Cohen’s d = 0.84), worry about results of spirometry (male 2.71±2.54, female 5.05±2.80; F[1, 34]=6.87; P<0.05;
Cohen’s d = 0.88), pain-related thoughts (male 0.71±1.72, female
2.89±4.05; F[1, 34]=4.26; P<0.05; Cohen’s d = 0.70) and acceptance
(male 19.94±3.40, female 16±4.20; F[1, 34]=9.42, P<0.01; Cohen’s d
= 1.03), with females scoring higher on anxiety before spirometry,
worry about results of spirometry and pain-related thoughts, and lower
on acceptance than males.
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Table 1
Internal consistency (Cronbach’s α) and Pearson product-moment/Spearman correlations
Mean ± SD

α

1

1. Age

17.58±3.25

−

−

2

3

0.71** −0.36*

2. Time since diagnosis

15.62±4.48

−

−

−

−0.35*

3. FEV1 % predicted

84.27±17.95

−

−

−

−

4. Acceptance

5

6

7

12

13

0.10

4

0.06

0.05

0.21

−0.35* 0.26

0.02 −0.07

0.02

0.13

0.02

0.03

0.07

0.08

−0.31

0.28

0.18

0.06

0.09

0.24

−0.11 −0.27 −0.16

−0.04

0.08 −0.29

0.03

0.19 −0.24

−0.13

−0.41* −0.35* −0.02

−0.11

17.86±4.28

0.90

−

−

−

−

5. Anxiety/tension before spirometry

2.56±2.62

−

−

−

−

−

6. Worry results spirometry

3.94±2.90

−

−

−

7. Worry treatment spirometry

3.11±2.84

−

−

−0.02 −0.13
−

−0.14

0.70** 0.64**

8

9

0.21 −0.22
0.02

0.12

10

11

0.22 −0.06

0.91** 0.34*

−

−

−

−

0.66**

0.01

0.09

0.24

0.09

0.67** 0.39*

−

−

−

−

−

−0.13

0.19

0.36*

0.26

0.60** 0.43*

−

8. Heart rate

99.26±13.10

−

−

−

−

−

−

−

−

9. Heart rate variability

27.85±12.83

−

−

−

−

−

−

−

−

−0.54** −0.26 −0.19 −0.07

10. Expected pain during spirometry

0.55±0.97

−

−

−

−

−

−

−

−

−

−

−

11. Worrisome pain-related thoughts

1.86±3.32

−

−

−

−

−

−

−

−

−

−

−

−

12. Anxiety/tension during
spirometry

2.25±2.52

−

−

−

−

−

−

−

−

−

−

−

−

−

0.37*

13. Experienced pain during
spirometry

0.58±1.27

−

−

−

−

−

−

−

−

−

−

−

−

−

−

−

0.18 −0.05

0.16

0.50** 0.13

−0.19
0.19
0.42*

0.43** 0.35*

Correlations regarding expected and experienced pain are Spearman correlations; correlations regarding pain-related thoughts are partial correlations controlled for
sex. *P<0.05; **P<0.01. FEV 1 Forced expiratory volume in 1 s

Prevalence rates of spirometry-related pain and distress
In general, 27.8% of all participating adolescents and young adults
expected some level of pain during spirometry. The mean level of
expected pain was mild (0.55±0.97; median = 0; range 0 to 3). No
participants expected moderate or severe pain during spirometry. The
mean level of pain-related thoughts was rather low (1.86±3.32; median
= 0, range 0 to 10). Approximately 67% of all adolescents and young
adults reported experienced anxiety and/or tension before spirometry
(2.56±2.62; median = 2, range 0 to 9). Specifically, 38.9% of the adolescents and young adults experienced mild anxiety and/or tension before
spirometry, 16.7% experienced moderate anxiety and/or tension, and
11.1% experienced severe anxiety and/or tension. Furthermore, 80.6%
of the participants reported worries about the results of spirometry
(3.94±2.90; median = 3.5, range 0 to 10), with 30.6 % reporting mild
worry, 30.6% moderate worry and 19.4% severe worry. Finally, 75% of the
adolescents and young adults reported worry about the treatment subsequent to spirometry (3.11±2.84; median = 2.5, range 0 to 9), with 36.1%
reporting mild worry, 25% moderate worry and 13.9% severe worry.
After spirometry, 22.2% of all participants reported that they had
actually experienced pain during spirometry (0.58±1.27; median = 0,
range 0 to 5; mild pain: 16.6%; moderate pain: 5.6%; severe pain: 0%).
Furthermore, 61.1% reported to have experienced anxiety and/or tension during spirometry (2.25±2.52; median = 1.5, range 0 to 9; mild
anxiety/tension: 33.3%; moderate anxiety/tension: 22.2%; severe
anxiety/tension: 5.6%).
Role of acceptance in spirometry-related pain
Results indicated that more acceptance was related to less expected
pain (rs=−0.41; P<0.05) and fewer pain-related thoughts (rs=−0.35;
P<0.05). The explained variance in expected pain and pain-related
thoughts, however, was small (17% and 13% respectively). Acceptance
was not related to experienced pain during spirometry (rs=−0.11; not
statistically significant) (Table 1).
Role of acceptance in spirometry-related distress
Sex and age were entered as control variables because both variables
showed significant associations with distress. Findings indicated that
acceptance was not related to anxiety and/or tension before and during
spirometry, nor to physiological distress and to worry about the results
of and treatment subsequent to spirometry (Table 2). Examination of
tolerance and variance inflation factors of all regression analyses
revealed no evidence of multicollinearity.

Discussion

To our knowledge, the present analysis was the first prospective study
investigating spirometry-related pain and distress, and the explanatory
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value of acceptance in this pain and distress in adolescents and young
adults with CF. The present findings are the first to indicate that some
adolescents and young adults expect and/or experience pain and/or
distress during spirometry. Of these adolescents and young adults, a
non-negligible number reported considerable pain and distress.
However, it should be noted that, as a group, adolescents and young
adults with CF only reported mild expected and experienced pain, low
levels of pain-related thoughts before spirometry, mild to moderate
distress before spirometry and mild experienced distress during spirometry. Although acceptance was unrelated to anxiety and/or tension
before/during spirometry, worry about the results of spirometry, worry
about treatment subsequent to spirometry, physiological distress (heart
rate and heart rate variability) before spirometry and experienced pain
during spirometry, findings revealed that higher acceptance of illness
related to lower levels of expected pain and fewer pain-related
thoughts. Given the mild levels of expected and experienced pain in
the current sample and the small portion of explained variance by
acceptance, these relationships need to be interpreted with caution.
The current findings are the first to provide insight into the occurrence of pain and distress before/during spirometry in adolescents and
young adults with CF, and the explanatory value of acceptance for pain
and distress. Investigating procedure/spirometry-related pain and distress is essential because both pain and distress may have a negative
impact on the experience of (subsequent) spirometry and on quality of
life in general (11-13). The occurrence of pain and distress in the current study was generally consistent with existing literature assuming
that spirometry may be painful and/or distressing for adolescents and
young adults with CF (8,10). Given these prevalence rates, it can be
argued that special attention should be devoted to the way adolescents
and young adults experience routine spirometry. In this way, possible
pain and distress can be adequately detected and managed (eg, analgesics, distraction, cognitive-behavioural interventions, etc) when
necessary, and short- and long-term negative consequences of distress
and pain (eg, anxiety, decreased quality of life) can be attenuated. This
may particularly be the case for female adolescents and young adults
because they reported more anxiety before spirometry, more worry
about results of spirometry, more pain-related thoughts and less
acceptance than males. Future research, however, is needed to replicate the findings of the current study concerning the occurrence of
pain and distress during spirometry in male/female adolescents and
young adults with CF. This research should also incorporate measures
of quality of life to gain insight in the long-term consequences of this
pain and distress.
The current study also revealed that acceptance of illness may have
the potential to serve as a protective factor for anticipated pain during
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Table 2
Hierarchical regression analyses of acceptance and anxiety/tension before/during spirometry, worry about results of
spirometry, worry about treatment subsequent to spirometry, heart rate and heart rate variability
Dependent variable
Anxiety/tension before spirometry
Worry about results

Step

Predictor

β

R²

∆R²

1

Sex

0.49**

0.16*

0.16*

Adjusted R²
0.13*

2

Acceptance

0.21

0.19

0.03

0.14

1

Sex

0.45*

0.17*

0.17*

0.14*

2

Acceptance

0.08

0.17

0.00

0.12

Worry about treatment

1

Acceptance

−0.13

0.02

0.02

−0.01

Heart rate

1

Age

−0.23

0.12*

0.12*

0.10*

2

Heart rate baseline

0.49**

0.37**

0.46**

0.60**

3

Acceptance

Heart rate variability

1

Heart rate variability
baseline

0.17

0.52

0.03

0.47

0.54**

0.30**

0.30**

0.29**

2

Acceptance

−0.19

0.34

0.04

0.30

Anxiety/tension during spirometry

1

Acceptance

−0.02

0.00

0.00

−0.03

*P<0.05; **P<0.01

spirometry and worrisome pain-related thoughts. These findings are,
to some extent, consistent with results of previous research. For
example, research involving adults with chronic pain has reliably demonstrated that acceptance is associated with lower levels of painrelated distress, pain-related anxiety and worrisome thoughts about
pain (36-38). The current study, which is, to the best of our knowledge, the first to assess the role of acceptance for acute pain, partially
corroborates these previous findings by demonstrating that acceptance
may also be related to aspects of acute pain such as expected pain and
pain-related thoughts before spirometry. However, contrary to previous research in chronic pain (36), the relationship between acceptance and experienced acute pain did not reach statistical significance
in the present study.
Similarly, no evidence was obtained for the role of acceptance in
spirometry-related distress (self-report and physiological measures).
This is, again, contrary to previous research in pediatric chronic conditions, such as chronic pain, juvenile arthritis, CF and sickle cell disease, which has demonstrated that acceptance is inversely related to
several aspects of distress in chronic illness such as positive and negative mood, anxiety and depression (17-22). The current findings are
also not consistent with research in nonclinical samples showing that
higher acceptance is related to less negative emotions (eg, stress, negative affect) during negative emotional experiences (23,24). Although
this may suggest that acceptance primarily relates to pain and distress
in the context of chronic pain rather than acute pain, further research
to investigate whether acceptance is important in understanding single and repeated episodes of acute pain (ie, recurrent painful medical
procedures) and associated distress is warranted. One possible explanation for the lack of association between acceptance and subjective
distress/pain is that the spirometry procedure was, at least for the
majority of participants, insufficiently distressing/painful to elicit the
beneficial effects of acceptance (24). Furthermore, with respect to the
physiological assessment of distress, it may be that increased heart rate,
a common symptom in individuals with CF, masked the possible
occurrence of subtle increases in heart rate due to physiological stress
(39). However, it also remains possible that insufficient power to
detect small and medium effects underlies the absence of a significant
association between acceptance and acute experienced pain and distress. Regarding the psychophysiological measures, it is possible that
acceptance is not related to heart rate before spirometry, but to the
level of heart rate recovery after the experience of distress. However,
this effect could not be examined in the current study because performing spirometry has, in itself, an impact on heart rate (ie, effects of
salbutamol and respiratory manoeuvres).
To some extent, the current findings add to the concept that
acceptance may play a protective role in the adjustment to living with
chronic illness in general, and to CF in particular. In the context of
CF, acceptance comprises the ability to face the demands and

290

limitations characteristic of CF, and to concede to the unpredictable
and uncontrollable nature of CF (16,40,41). The current findings cautiously indicate that acceptance of illness may also comprise the ability
to face more indirect demands of having CF such as the need to perform spirometry. Although acceptance of illness concerns adjustment
to illness in general, the current findings suggest the likelihood that it
also impacts very specific illness-related experiences such as expected
pain during spirometry and pain-related thoughts. From adolescence
onward, CF typically becomes more severe and consequently requires
more intensive medical follow-up (3). Therefore, acceptance of CF
may be particularly important during adolescence. Approaches addressing acceptance, such as acceptance and commitment therapy (42),
already exist for several chronic conditions (eg, depression, psychosis,
type 2 diabetes, sickle cell disease, epilepsy, chronic pain and substance
abuse) and are promising (18,20,42-45). Further research investigating
the role of acceptance in the experiences of adolescents and young
adults with CF during painful and distressing medical procedures is
needed to determine whether these interventions are useful for this
population.
Procedure-related pain and distress in adolescents and young
adults with CF has received little attention to date. The present findings are among the first of their kind and are likely a first step toward
more research on this topic. However, several limitations need to be
considered, each of which indicates directions for future research.
First, the study only had sufficient power to detect large effects. As
previously noted, it is, therefore, possible that small and medium
effects remained undetected. Larger samples are needed to detect
smaller effects and to investigate whether sex moderates the effects of
acceptance. Second, adolescents and young adults reported, on average, low levels of distress and pain. It is possible that our results do
not generalize to adolescents and young adults experiencing high
pain and distress. Future research, including other physiological
measures (eg, blood pressure and respiratory rates), is needed to
address the impact of acceptance for more distress-evoking medical
procedures such as venipuncture. Third, only 52 of 78 adolescents
and young adults consented to participate, potentially reflecting
sample bias. Because mean acceptance was quite high in the current
sample, it is possible that the current findings do not generalize to
samples scoring lower on acceptance. Future research is needed to
replicate the current findings in larger and more diverse (eg, also
adolescents and young adults who report severe pain, severe distress
and low acceptance) samples. Fourth, there was a long time delay
(mean 65 days) between the self-report of acceptance and the report
of pain and distress measured during the hospital visit. This interval
varied substantially among participants (SD 64 days) and may have
influenced the current results (eg, effect of intermediate factors).
Fifth, pain catastrophizing was measured using three items and distress with a single item. Single or low numbers of items may decrease
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statistical power to detect differences and are less reliable. Future
research should include more comprehensive measures. Sixth, disease
severity was only assessed by FEV1 % predicted. Use of more complex
indexes, including all aspects of disease (46), may provide a more
complete representation of health status. Finally, our measure of
acceptance does not fully capture the richness of the construct of
acceptance as it has been developed in scientific and clinical use. To
be able to assess the specifics of acceptance in individuals with CF, a
measure of acceptance that focuses on the specific characteristics of
CF and covers all aspects of acceptance is needed. This measure
should, for example, assess the ability to face the demands and limitations typical of CF, the capability of relinquishing the struggle for
change or control and reconciliation with the unpredictable and
uncontrollable nature of CF. The Acceptance and Action
Questionnaire (AAQ) (16,40-42) could be particularly informative
in this regard. The AAQ is a generic measure that assesses ACT
processes such as acceptance, values-based action and psychological
flexibility. The AAQ has already been adjusted for specific conditions such as chronic pain (Chronic Pain Acceptance Questionnaire
[37]) and diabetes (Acceptance and Action Diabetes Questionnaire
[42]), but not yet for CF.

Summary

The current study aimed to investigate the occurrence of spirometryrelated pain and distress in adolescents and young adults with CF,
and the role of acceptance of illness. Findings indicated that a
non-negligible number of adolescents and young adults with CF
reported spirometry-related pain and distress. Furthermore, it was
found that acceptance may play a protective role in the more indirect
consequences of having CF such as expected pain and pain-related
thoughts during medical procedures. These findings suggest that
acceptance may be an important point of intervention in the management of procedure-related pain in adolescents and young adults with
CF.
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