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Background: The Cystic Fibrosis Questionnaire (CFQ) is a disease-specific instrument that
measures health-related quality of life (HRQOL) for adolescents and adults with cystic fibrosis
(CF) > 14 years, consisting of 44 items on 12 generic and disease-specific scales. Versions of the
CFQ are also available for children with CF and their parents. This study evaluated the
psychometric properties of the CFQ in a national study at 18 CF centers in the United States.
Participants: The CFQ-teen/adult was administered to 212 patients with CF ranging in age from
14 to 53 years. Test-retest reliability was assessed in a subset of patients over a 10- to 14-day
interval.
Results: Multitrait analysis indicated a majority of items (95%) correlated more highly with their
intended scale than a competing scale, supporting the conceptual model. Internal consistency
coefficients indicated the CFQ scales had good reliability (Cronbach � � 0.67 to 0.94), and
test-retest stability was acceptable (rs � 0.45 to 0.90). Validity was demonstrated by examining
relationships between the CFQ, age, pulmonary function, and body mass index. As expected, the
CFQ was inversely correlated with age, with older adults reporting lower CFQ scores than
younger adults, better nutritional status was positively correlated with several weight-related
scales, and the measure differentiated between individuals with varying levels of disease severity.
Strong associations were also found between the CFQ and similar scales on the Short Form-36
Health Questionnaire, a well-known generic HRQOL measure.
Conclusions: The results demonstrated that the CFQ-teen/adult is a reliable and valid measure of
HRQOL for individuals with CF. It may be utilized in clinical trials to assess the effects of new
therapies, to document the progression of disease, and to inform clinical practice.
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S ubstantial progress has been made over the past 2
decades in defining and measuring health-related

quality of life (HRQOL), with a consensus among
experts that HRQOL is multidimensional and should
include four core domains: (1) disease state and
physical symptoms, (2) functional status, (3) psycho-

logical and emotional state, and (4) social function-
ing.1 In addition, HRQOL assessments are patient
centered and should reflect the individual’s subjec-
tive evaluation of his or her daily functioning and
well-being. Rigorous standards for the development
and psychometric evaluation of HRQOL measures
have been published, and efforts to develop reliable
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and valid measures of HRQOL have been highly
successful, particularly in adult populations.2–3

Research on HRQOL has flourished as a result of
advances in medical technology and treatment, the
growing prevalence of chronic illnesses in adult and
pediatric populations, and the need to reduce health-
care costs. Although conventional measures of phys-
ical functioning are essential, they do not capture the
broader impact of a disease on the patient’s physical,
social, and emotional functioning.4 HRQOL mea-
sures are used for several purposes: (1) as primary or
secondary outcomes in clinical trials, (2) to describe
the impact of an illness on a patient’s daily function-
ing, (3) to evaluate new pharmaceutical and surgical
interventions, (4) to aid in clinical decision making,
and (5) to estimate the costs and benefits of medical
interventions.5–7 Reliable and valid measures of
HRQOL for several chronic conditions, such as
asthma and cancer, are now widely used.2,8 The
purpose of the current study was to conduct a
psychometric evaluation of a new, disease-specific
HRQOL measure for cystic fibrosis (CF), the Cystic
Fibrosis Questionnaire (CFQ).9

Development of a well-validated HRQOL mea-
sure for CF is important for several reasons. First,
discovery of the genetic defect for CF in 1989 led to
dramatic advances in our understanding of the
pathophysiology of this chronic illness, which in turn
has led to the development of new medications and
treatments.10 These treatments have shown promise
for extending life span and improving quality of life.
Both recombinant human deoxyribonuclease and
inhaled antibiotics have been shown to positively
impact FEV1 percentage of predicted and
HRQOL.11–12 However, in the absence of a well-
validated measure of HRQOL, these studies have
relied on ad hoc items that make it difficult to
determine how these new treatments affect func-
tioning in the four core HRQOL domains.

Measures of HRQOL are also important for iden-
tifying the benefits of new treatments that are not
reflected in conventional health indexes, such as
pulmonary functioning. For example, after control-
ling for changes in pulmonary functioning for pa-
tients with CF in the Tobramycin Solution for
Inhalation trial,12 additional variance remained un-
accounted for, suggesting the possibility of improve-
ments in other areas of functioning, such as energy
level. These patient-reported outcomes are now
routinely included in US Food and Drug Adminis-
tration-approved clinical trials, and this information
can be added to the label if it meets certain mea-
surement and statistical criteria.13 Thus, HRQOL
data may play an important role in decision making
between health-care providers and patients.

Over 15 years ago, the National Institutes of

Health sponsored a conference on the behavioral
and psychological aspects of CF and recommended
the development of a disease-specific measure of
HRQOL to be included along with other health
outcomes.14 More recently, a consensus conference
reviewed the use of HRQOL measures in clinical
trials with CF patients and again recommended that
validated measures of HRQOL be incorporated into
phase 3 clinical trials for both adults and children.15

Only one other disease-specific HRQOL measure
for CF, the Cystic Fibrosis Quality of Life Question-
naire, has been published for patients in the United
Kingdom.16 However, this measure does not have
parallel forms available for children with CF, who
make up the majority of the patient population.

To date, most studies of HRQOL in patients with
CF have utilized generic measures, such as the
Quality of Well-being Scale and the Short Form-36
Health Questionnaire (SF-36),3,17 which include
general items of physical, social, and emotional
functioning that can be rated by patients with a
variety of medical conditions. Results from these
studies have indicated that generic measures are not
sensitive to the specific concerns of patients with
CF,18–20 which limits their ability to quantify the
benefits of new treatments (eg, lung transplantation,
new medications) or the natural progression of the
disease (eg, treatment of pulmonary exacerba-
tions).4,21

The CFQ is a newly developed, disease-specific
HRQOL measure for individuals with CF, with
developmentally appropriate versions for children
aged 6 to 13 years (CFQ-child), parents of children
with CF aged 6 to 13 years (CFQ-parent), and
adolescents and adults with CF � 14 years old
(CFQ-teen/adult).9,22 The CFQ was originally devel-
oped in France,23 and all three versions recently
underwent independent forward and backward
translations, followed by a two-phase cognitive test-
ing procedure in the United States.24 The set of
instruments has been developed to encompass gen-
eral domains of HRQOL: physical functioning, role
functioning, vitality, health perceptions, emotional
functioning, and social functioning, as well as do-
mains specific to CF: body image, eating distur-
bances, treatment burden, and respiratory and diges-
tive symptoms.

This study presents data from the national psycho-
metric validation of the English CFQ-teen/adult
version at 18 CF centers across the United States.
The primary objective of the study was to assess the
reliability and validity of the CFQ. Specifically,
item-level analyses were conducted to examine item
to scale correlations, ceiling and floor effects, inter-
nal consistencies, and test-retest reliability. Conver-
gent and discriminant validity was also evaluated by
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testing hypotheses related to age, disease severity,
and nutritional status, and by examining associations
between the CFQ and a generic measure of HRQOL
(ie, the SF-36).

Materials and Methods

Participants

Participants were 212 adolescents and adults with a con-
firmed diagnosis of CF, ranging in age from 14 to 53 years.
The mean age of participants was 23.0 years (SD, 8.1), and a
similar number of male (49%) and female (51%) patients were
enrolled. Disease severity was classified using the Knudson
equations25 for FEV1 percentage of predicted. A wide range of
disease severity was documented, with FEV1 percentage of
predicted scores ranging from 17 to 130%. FEV1 percentage
of predicted was missing for six participants. Average FEV1
percentage of predicted for the sample was 65.2% (SD, 25.2),
with 44.2% of the sample classified as having mild disease,
34.4% classified as having moderate disease, and 21.4%
classified as having severe disease (n � 44).26 In order to
evaluate test-retest reliability, a subset of participants (n � 21)
at three study sites returned for a second visit 10 to 14 days
later to complete the CFQ. This sample did not differ
significantly from the larger sample: mean age of this subgroup
was 23.1 years (SD, 4.1), mean FEV1 percentage of predicted
was 59.8% (SD, 22.6), and 47.6% were male (n � 10) and
52.4% were female (n � 11) patients.

Procedures

To obtain a geographically representative sample, participants
were recruited from 18 CF centers across the United States.
Written informed consent and assent was obtained from all
participants according to the procedures specified by the relevant
institutional review boards. Patients were enrolled in this study
during a routine clinic visit that was not associated with an acute
illness or pulmonary exacerbation. All of the measures, including
the CFQ, were administered prior to a physical examination or
other laboratory procedures (eg, pulmonary function tests) in
order to obtain an unbiased perception of HRQOL. Basic
demographic (eg, age, gender) and medical information (ie,

pulmonary functioning, body mass index) was collected, followed
by completion of two HRQOL measures, the CFQ-teen/adult
version and the SF-36,3 a generic HRQOL instrument. Each
HRQOL instrument took approximately 15 min to complete.

Measures

CFQ-Teen/Adult: The CFQ-teen/adult measure9 evaluated in
this study consisted of 44 items across 12 scales (Table 1).
Response choices generally included ratings of frequency and
difficulty on a 4-point scale (1 � always to 4 � never; 1 � a lot of
difficulty to 4 � no difficulty) or true/false responses (1 � very
true to 4 � very false). Scores were standardized on a 0- to
100-point scale, with higher scores representing better quality of
life.

SF-36: The SF-36 is a brief, generic health status measure
consisting of 36 questions that yield eight health status scales:
physical functioning, role-physical, bodily pain, general health,
vitality, social functioning, role-emotional, and mental health.3
Items are rated with respect to the individual’s experience over
the past 7 days. Scores range from 0 to 100, with higher scores
indicating better quality of life and functioning. The SF-36 has
been shown to be both reliable and valid, with internal consis-
tency coefficients exceeding 0.70 for all scales.27

Results

Preliminary Tests of the French CFQ

To test the fit between the items and scales
identified in the French CFQ, a multitrait analysis
was conducted (revised Multitrait/Multi-item Analy-
sis Program28). This analysis assessed the extent to
which items correlated with their hypothesized scale
vs a competing scale. Psychometric guidelines sug-
gest that item-to-scale correlations should be � 0.40
with the intended scale and should correlate much
lower with competing scales, after accounting for the
SE of measure (item discriminant validity).29–30 The
results generally supported the French model, with
item-scale correlations � 0.40, with the exception of
one social (“feel comfortable sleeping away”), one

Table 1—CFQ-Teen/Adult Scales

QOL Dimensions Items, No. Sample Items

Physical functioning 8 Physical 2: Walking as fast as others
Role 2 Role 37: How often were you absent from school/work during the last 2 wk because of your illness or

treatments?
Vitality 4 Role 9: You felt tired
Emotional functioning 5 Emotion 12: You felt worried
Social 5 Social 29: I get together with my friends a lot
Body image 3 Body 23: I think I am too thin
Eating disturbances 3 Eating 21: I have to force myself to eat
Treatment burden 2 Treatment 16: Compared to 3 mo ago, how much time do you currently spend on your treatment?
Health perceptions 3 Health 33: I feel healthy
Weight 1 Weight 39: Have you had trouble gaining weight?
Respiratory symptoms 6 Respiratory 45: Have you had trouble breathing?
Digestive symptoms 2 Digestive 48: Have you had abdominal pain?
Total 44
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marginalization (“people ask me annoying ques-
tions”), and one health perception item (“compared
to 3 months ago, how you feel about your health?”).
These poorly performing items were deleted. This
left only two items on this scale that correlated highly
with the social functioning scale (� � 0.45 and
� � 0.41). Thus, combining the marginalization and
social scales made both conceptual and psychometric
sense. The final social functioning scale had five
items.

Item-Level Analyses of the English CFQ

Two types of item-level analyses were conducted
on the US national validation data. First, items were
subjected to a multitrait analysis (revised Multitrait/
Multi-item Analysis Program28) to evaluate item-to-
scale relationships.30 Next, floor and ceiling effects
were identified for each scale.

As can be seen in Table 2, a large percentage of
items correlated highly with their intended scale;

Table 2—Multitrait Analysis: CFQ-Teen/Adult (n � 208)

Items Physical Role Vitality Emotion Social
Body
Image Eating

Treatment
Burden Health Weight Respiratory Digestion

Physical 1 0.82† 0.53 0.62 0.48 0.56 0.31 0.44 0.34 0.62 0.28 0.52 0.18
Physical 2 0.83† 0.52 0.58 0.43 0.57 0.29 0.45 0.26 0.61 0.25 0.45 0.18
Physical 3 0.81† 0.57 0.59 0.48 0.56 0.37 0.43 0.21 0.56 0.30 0.45 0.14
Physical 4 0.75† 0.50 0.55 0.42 0.51 0.24 0.35 0.17 0.53 0.20 0.41 0.17
Physical 5 0.84† 0.50 0.57 0.41 0.56 0.25 0.44 0.28 0.59 0.27 0.48 0.13
Physical 13 0.74† 0.54 0.61 0.45 0.57 0.29 0.43 0.21 0.61 0.33 0.43 0.20
Physical 19 0.68† 0.44 0.55 0.44 0.54 0.36 0.39 0.34 0.57 0.32 0.50 0.21
Physical 20 0.77† 0.50 0.55 0.46 0.59 0.38 0.39 0.27 0.66 0.26 0.48 0.15
Role 37 0.55 0.82† 0.35 0.38 0.45 0.20 0.26 0.21 0.48 0.22 0.35 0.22
Role 38 0.62 0.82† 0.44 0.43 0.47 0.24 0.34 0.25 0.50 0.16 0.38 0.20
Vitality 6 0.60 0.38 0.66† 0.45 0.46 0.25 0.39 0.25 0.60 0.26 0.48 0.21
Vitality 9 0.56 0.33 0.73† 0.42 0.37 0.23 0.30 0.24 0.44 0.28 0.47 0.27
Vitality 10 0.52 0.31 0.66† 0.39 0.41 0.16 0.30 0.18 0.46 0.22 0.37 0.10
Vitality 11 0.61 0.36 0.75† 0.49 0.46 0.27 0.33 0.28 0.49 0.27 0.48 0.22
Emotion 7 0.36 0.20 0.44 0.55† 0.44 0.08 0.31 0.28 0.31 0.01 0.26 0.20
Emotion 8 0.42 0.38 0.48 0.68† 0.48 0.26 0.34 0.38 0.42 0.28 0.24 0.31
Emotion 12 0.35 0.27 0.42 0.63† 0.34 0.16 0.33 0.27 0.33 0.14 0.20 0.29
Emotion 32 0.36 0.31 0.32 0.68† 0.52 0.37 0.37 0.27 0.48 0.21 0.31 0.31
Emotion 34 0.52 0.42 0.40 0.56† 0.54 0.40 0.35 0.28 0.60 0.25 0.35 0.19
Social 22 0.66§ 0.49 0.47 0.46 0.45† 0.31 0.33 0.31 0.53 0.24 0.39 0.19
Social 28 0.44 0.28 0.36 0.46 0.53† 0.37 0.24 0.28 0.49 0.22 0.35 0.20
Social 29 0.44 0.37 0.39 0.41 0.46† 0.18 0.32 0.11 0.42 0.15 0.28 0.20
Social 30 0.42 0.26 0.37 0.47 0.46† 0.34 0.33 0.25 0.46 0.22 0.48 0.19
Social 31 0.31 0.27 0.15 0.29 0.46† 0.15 0.31 0.04 0.30 � 0.02 0.17 0.12
Body 23 0.27 0.17 0.19 0.16 0.19 0.51† 0.32 0.05 0.33 0.66§ 0.30 0.06
Body 24 0.33 0.21 0.21 0.27 0.40 0.61† 0.37 0.11 0.44 0.38 0.22 0.21
Body 25 0.32 0.18 0.28 0.49 0.41 0.60† 0.37 0.09 0.48 0.28 0.25 0.26
Eating 14 0.43 0.27 0.33 0.32 0.39 0.29 0.70† 0.08 0.38 0.19 0.32 0.17
Eating 21 0.44 0.27 0.34 0.44 0.44 0.41 0.77† 0.13 0.39 0.34 0.28 0.16
Eating 49 0.46 0.31 0.38 0.40 0.37 0.43 0.76† 0.07 0.42 0.35 0.36 0.35
Treatment 15 0.36§ 0.31§ 0.30§ 0.44§ 0.35§ 0.17 0.14 0.10†‡ 0.40§ 0.19 0.28§ 0.22
Treatment 16 0.10 0.05 0.12 0.12 0.09 � 0.02 0.02 0.10†‡ 0.11 � 0.03 0.15 � 0.03
Health 17 0.56 0.34 0.49 0.36 0.44 0.41 0.28 0.23 0.65† 0.36 0.49 0.13
Health 33 0.63 0.41 0.57 0.48 0.58 0.40 0.39 0.24 0.65† 0.35 0.57 0.23
Health 35 0.61 0.52 0.46 0.59 0.59 0.47 0.43 0.37 0.61† 0.32 0.47 0.27
Weight 39 0.33 0.20 0.31 0.24 0.24 0.56 0.34 0.11 0.40 † 0.38 0.12
Respiratory 40 0.37 0.24 0.39 0.30 0.32 0.31 0.29 0.21 0.50 0.37 0.66† 0.26
Respiratory 41 0.39 0.26 0.36 0.23 0.34 0.25 0.26 0.14 0.42 0.29 0.73† 0.20
Respiratory 42 0.41 0.29 0.33 0.25 0.35 0.20 0.24 0.19 0.44 0.34 0.68† 0.15
Respiratory 44 0.33 0.29 0.42 0.30 0.37 0.18 0.12 0.27 0.40 0.17 0.54† 0.20
Respiratory 45 0.63 0.40 0.58 0.38 0.49 0.28 0.38 0.31 0.59 0.25 0.52† 0.28
Respiratory 46 0.40 0.26 0.36 0.21 0.38 0.19 0.31 0.21 0.35 0.22 0.55† 0.34
Digestion 47 0.10 0.15 0.11 0.28 0.23 0.20 0.19 0.09 0.17 0.06 0.27 0.50†
Digestion 48 0.25 0.23 0.31 0.28 0.23 0.16 0.26 0.13 0.28 0.14 0.27 0.50†

*SE � 0.07.
†Item-scale correlation corrected for overlap (relevant item removed from its scale for correlation).
‡Less than desirable item internal consistency: item-scale correlation is � 0.4.
§Less than desirable item discriminant validity: item correlation with competing scale is significantly higher than its correlation with its own scale.
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95% of the item-scale correlations (corrected for
overlap) were � 0.40. In addition, 83% of the items
correlated at least two SEs greater with their hypoth-
esized than competing scales. However, low item-
scale correlations were observed for the treatment
burden scale, on which the two items correlated only
minimally with their intended scale (rs � 0.10). Sub-
sequently, modifications were made to the wording
of these items to reduce their retrospective nature,
and an additional item was added to the treatment
burden scale.

An analysis of floor and ceiling effects indicated
that a majority of scales elicited responses in the
mid-range. Minimal floor effects were found for the
role and weight scales, with 13.9% and 20.2% of
respondents endorsing low functioning on these
scales, respectively. Ceiling effects were also ob-
served on these scales, with 42.8% of respondents
endorsing high values. Ceiling effects were also
found for eating disturbances (60.6%), body image
(28.8%), and physical scale (19.7%), with respon-
dents scoring at the upper end of the range.

Scale-Level Reliability

Two scale-level analyses were conducted: (1) cal-
culations of the internal consistency or reliability of
each scale, and (2) test-retest reliability. First, scale-
level reliability was calculated using Cronbach �. As
can be seen in Table 3, the reliability coefficients
ranged from r � 0.18 to 0.94, with a majority of the
coefficients � 0.70. Only two domains fell below that
cutoff: the Cronbach � for digestion was 0.67 and for
treatment burden was 0.18.

Test-retest reliability was calculated on a sub-
sample of medically stable patients who returned 10

to 14 days later (n � 21). Intraclass correlations
provided evidence of stability for most domains, with
stability coefficients ranging from 0.45 to 0.90 (Table
3). Lower stability was found for vitality, social
functioning, and treatment burden.

Construct Validity

Several hypotheses were tested to establish the
validity of the CFQ. First, because CF is a deterio-
rating medical condition, a strong correlation was
expected between age and CFQ scores, with higher
HRQOL reported by adolescents vs adults. This
hypothesis was supported with inverse relationships
found between age and the physical, role, vitality,
emotion, social, eating, health perceptions, and re-
spiratory scales (rs � � 0.17 to � 0.36, p � 0.05).
Next, respondents were classified into three age
groups (adolescents, age 14 to 17 years, n � 68;
young adult, age 18 to 25 years, n � 66; and adult,
age � 25 years, n � 74), and their scores were
compared using a multivariate analysis of variance.
As expected, younger individuals with CF reported
higher quality of life than older individuals on most
dimensions (Hotelling T2 � 0.30, F [22,388] � 2.60,
p � 0.001). No age-related differences were found
on the eating disturbances, treatment burden, and
digestion scales. Significant associations were also
found between the CFQ weight-related domains and
nutritional status, with positive relationships ob-
tained between the body image, eating disturbances,
and weight domains and body mass index scores
(Table 4).

Differences in HRQOL were also expected as a
function of current disease severity. The sample was
divided into three disease severity levels (mild � FEV1
percentage of predicted � 70%, n � 91; moderate �

Table 3—Reliabilities and Test-Retest Reliabilities on
the CFQ-Teen/Adult

Scale Cronbach �
Intraclass Correlations

(n � 21)

Physical 0.94 0.72*
Role 0.90 0.84*
Vitality 0.85 0.49†
Emotion 0.81 0.83*
Social 0.71 0.45‡
Body image 0.74 0.82*
Eating 0.85 0.77*
Treatment burden 0.18 0.45‡
Health perceptions 0.78 0.75*
Respiratory 0.84 0.90*
Digestive 0.67 0.65*
Weight§ 0.63*

*p � 0.001.
†p � 0.01.
‡p � 0.05.
§Scale contains only one item.

Table 4—Correlations Between CFQ Domains and
Health Status Variables

Domains Age
FEV1 %
predicted

Body Mass
Index

Physical � 0.36* 0.42* 0.11
Role � 0.26* 0.28* 0.10
Vitality � 0.26* 0.26* 0.07
Emotion � 0.23* 0.28* 0.09
Social � 0.30* 0.33* 0.02
Body image � 0.13 0.38* 0.38*
Eating � 0.17† 0.23* 0.16†
Treatment burden � 0.07 0.11 � 0.02
Health perceptions � 0.22* 0.45* 0.14†
Respiratory � 0.19* 0.39* 0.11
Digestive � 0.07 0.03 � 0.00
Weight � 0.03 0.35* 0.47*

*p � 0.01.
†p � 0.05.
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FEV1 percentage of predicted � 40%, n � 71; and
severe � FEV1 percentage of predicted � 40%, n � 44)
based on pulmonary functioning scores measured at
the time of the CFQ assessment. A multivariate anal-
ysis of variance indicated significant differences in CFQ
scores by disease severity (Hotelling T2 � 0.44,
F [22,384] � 3.84, p � 001). Individuals with less
severe disease reported higher scores on all of the
CFQ scales except for digestion, compared to indi-
viduals with more severe disease (Fig 1). Thus, the
CFQ successfully differentiated between those with
mild, moderate, and severe disease.

Convergent and Discriminant Validity With the
SF-36

Convergent validity was tested by examining cor-
relations between similar domains on the CFQ and
SF-36. Strong associations were found between the
CFQ and SF-36 on the following domains: physical
(r � 0.81, p � 0.01), health perceptions/general health
(r � 0.79, p � 0.01), vitality (r � 0.84, p � 0.01), role/
role-physical (r � 0.73, p � 0.01), emotional function-
ing/mental health (r � 0.74, p � 0.01), and social
(r � 0.57, p � 0.01). In contrast, discriminant validity
was assessed by examining relationships between scales
on the CFQ and SF-36 that were not measuring similar

constructs. For example, the digestion and role
scales on the CFQ were only moderately correlated
with the SF-36 general health and mental health
scales (rs � 0.19 to 0.42).

Discussion

Results of this national study at 18 CF centers
across the United States indicated that the CFQ is a
reliable and valid measure of HRQOL for adoles-
cents and adults with CF. In terms of both internal
consistency coefficients and relationship to lung
function, it is similar if not stronger than psychomet-
ric data presented for the American version of the St.
George’s Respiratory Questionnaire.31 Analysis of
the item-scale relationships demonstrated support
for the conceptual underpinnings of the scales, and a
majority of the CFQ scales were shown to have
strong internal consistency and adequate test-retest
reliability. The CFQ was sensitive to the differences
in HRQOL that are expected to occur with age,
disease severity, and nutritional status, and it was
significantly correlated with a well-respected generic
HROQL measure on scales assessing similar con-
structs. Finally, evidence from two clinical trials32–33

also suggests that the CFQ is responsive to the

Figure 1. CFQ scores categorized by disease severity according to pulmonary functioning tests, as
measured by FEV1 percentage of predicted. Significant differences were found for all CFQ scales,
except digestion.
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effects of new medications and antibiotic treatments
of pulmonary exacerbations.

In an effort to improve the internal consistency of
the treatment burden and digestion scales, both of
which had only two items, new items have been
added to these scales (treatment burden: “How
difficult is it for you to do your treatments [including
medications] each day?; digestion: “Have you had
problems with gas?”). An analysis of these additional
items in two studies34,35 indicates that the scale-level
reliability has been improved (average � � 0.70).
Ceiling effects were also noted on the eating distur-
bances, role functioning, and weight scales. This is a
common problem for HRQOL measures18,20 that
can be addressed by using item-response theory
techniques to generate more difficult items.36,37 We
have recently added more items to the role function-
ing scale, which may remedy this problem.

Increases in the life span of individuals with CF, as
well as the development of new medications, have
highlighted the importance of measuring HRQOL
using a disease-specific instrument. Thus, the CFQ
has a number of potential applications and is cur-
rently ready to be used for research purposes. First,
it can be used in clinical trials as a secondary
outcome to assess the benefits of new medications
and treatments from the patient’s perspective. Sec-
ond, it can be used to understand the natural course
and progression of the disease in terms of its effects
on several domains, including role, social, and emo-
tional functioning. It may also illuminate the mech-
anisms associated with differential survival. For
example, there are well-documented gender differ-
ences in morbidity and mortality for male and female
CF patients.38,39 Studies40–42 using the CFQ have
found significant gender differences on the body
image and weight scales, suggesting that female CF
patients are more satisfied with their “thinness” and
weight than male CF patients, although this is clearly
detrimental to their health. Finally, the CFQ can be
used as a clinical tool in annual visits to provide a
broader assessment of the individual’s functioning
and to identify problem areas that require interven-
tion. Computerized versions of the CFQ are now
available that permit patients to complete the mea-
sure in clinic, with real-time scoring and interpreta-
tion. The CFQ is currently being used in a national,
Web-based data entry system for the Epidemiologic
Study of Cystic Fibrosis II. This database includes
� 20,000 patients at 203 CF centers.42 Patients
complete the CFQ at their annual visit with compar-
isons to normative information based on age and
gender. These data can then be used to generate a
patient profile for that clinic visit or to examine
changes in quality of life over the course of a year.

There are several important directions for future

research in quality-of-life measurement for individ-
uals with CF. As the CFQ is used more commonly in
research and clinical contexts, it will be important to
determine the minimal clinically important differ-
ence score.43 This will facilitate interpretation of the
clinical significance of observed changes in CFQ
scores. In addition, because adults with CF are now
living much longer, we are developing an adult-
focused module that includes items related to job
satisfaction, intimate relationships, and having chil-
dren.44 There are an increasing number of clinical
trials being conducted internationally, and this re-
quires conceptually and linguistically equivalent
translations of the CFQ. In addition to the French
version, the CFQ has now been translated into
German, Dutch, Italian, and Portuguese, and we are
currently completing the cognitive testing phase of
the Spanish translation.45,46 The CFQ, scoring infor-
mation, software program, and manual are available
by request from the authors (e-mail: aquittner@
miami.edu).
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