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BACKGROUND: The impact of anxiety and depression on quality of life (QOL) in adult patients
with cystic fibrosis (CF) is fully unknown. We investigated the prevalence and factors associated
with anxiety and depression, including QOL, in adult CF patients. METHODS: One hundred
twenty-one adult CF subjects, age > 18 years were recruited from our out-patient clinic. Partici-
pants self-completed the Hospital Anxiety Depression Scale and the Cystic Fibrosis Quality of Life
Questionnaire (CF-QOL). Socio-demographic data and values for lung function were extracted
from the medical notes. RESULTS: Mean � SD age was 30 � 8.8 years, and age ranged 18–
70 years. Forty (33%) were identified with anxiety symptoms, 20 (17%) with depressive symptoms.
Factors related with depression were impaired QOL and low lung function. Anxiety was associated
with difficulty in interpersonal relationships and severity of chest symptoms. The CF-QOL sub-
domains (physical functioning, social functioning, treatment issues, chest symptoms, emotional
functioning, concerns for the future, interpersonal relationships, body image, future/career con-
cerns, and total CF-QOL) were all significantly correlated with anxiety (P < .001) and with
depression (P < .001), respectively. CONCLUSIONS: Anxiety and depressive symptoms are com-
mon in adult CF patients. They are associated with poorer QOL, low lung function, reduced
physical functioning, and severity of chest symptoms. Therefore, routine screening for symptoms of
anxiety and depression is a worthy endeavor, and those identified with elevated clinical symptoms
should be referred to receive appropriate treatment. Key words: cystic fibrosis; anxiety; depression;
quality of life; rehospitalization. [Respir Care 2012;57(4):550–556. © 2012 Daedalus Enterprises]

Introduction

Cystic fibrosis (CF) is an autosomal recessive clinical
condition characterized by CF transmembrane conductance

regulator dysfunction.1 CF is a life threatening and incur-
able disease. It is estimated to be diagnosed 1 in 2,000–
3,000 in white newborns.2,3 It is a severe and progressive
disease characterized by decreased physical activities and
excessive dyspnea on exertion.3 Recent advances in the
detection and management of CF have led to an increase in
the number of individuals surviving into adulthood, and as
a result, patients with CF are living with a chronic illness
with a substantial psychological and social challenge.4,5

A few studies have examined the prevalence of anxiety
and depression in subjects with CF. Havermans and col-
leagues6 reported normal scores for anxiety and depression
using the Hospital Anxiety and Depression Scale (HADS)
among 57 adult CF subjects. However, although average
scores were normal, 30% of CF subjects scored with anx-
iety and 13% with depressive symptoms. These data sug-
gest that although average scores may be normal, the prev-
alence of clinical anxiety and depression may be elevated
in patients with CF.
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A recent epidemiological7 study of 670 adolescents and
adults with CF found that 20.6% of patients had anxiety
symptoms and 9.6% had depressive symptoms. These find-
ings were compared against data from a large national
survey of healthy subjects (anxiety symptoms 6.7% and
depressive symptoms 5.2%); it was found that the preva-
lence of anxiety was significantly higher in patients with
CF compared with the general population. In addition, a
recent study of 76 adults with CF found that 30% screened
positive for depression using the Beck Depression Inven-
tory, with over half of these falling into the moderate-
severe category for depression.8 The discrepancy in these
findings may be due to the use of various measurement
scales and population samples. However, the HADS was
especially designed for medical populations and did not
include somatic questions (eg, fatigue) that potentially can
be confounded with a medical condition. Therefore, fur-
ther research into prevalence of anxiety and depression is
warranted, particularly in a larger sample of CF patients.

The development of disease-specific CF Quality of Life
(CF-QOL) measures in the past few decades has enabled
valid and reliable measurement of this multi-dimensional
concept.9,10 However, the factors that contribute to health
related quality of life (HRQOL) in patients with CF are
unclear. A recent study that examined the impact of dis-
ease severity11 on HRQOL found only modest relation-
ships. The impact of anxiety and depression in relation to
quality of life in CF patients is not fully known.

A recent small study6 (n � 57) found that after control-
ling for lung function, subjects who reported symptoms of
anxiety had poorer HRQOL scores in areas including emo-
tional functioning and vitality as measured on the Dutch
version of the teen/adult CF Questionnaire (CF-14�). In
addition, subjects who reported symptoms of depression
had poorer scores for dimensions of eating disturbances,
emotional functioning, and body image. Riekert and col-
leagues8 (n � 76) found that depressive symptoms were
associated with poorer HRQOL across all dimensions.
These findings suggest that there may be a relationship
between comorbid anxiety, depression, and HRQOL, but
both studies were limited by their small sample sizes.

To date, prevalence and factors that are related to anx-
iety and depression have not been extensively investigated
in adult patients with CF. Anxiety and depression may
lead to impaired quality of life and lower adherence to
treatment.12 Therefore, understanding the prevalence and
impact of anxiety and depressive symptoms on HRQOL in
patients with CF may help clinicians to develop appropri-
ate and effective management intervention strategies to
reduce morbidity and healthcare costs. Thus, the objec-
tives of this study are to explore the prevalence and factors
associated with anxiety and depression, including quality
of life, in a large cohort of adults with CF.

Method

Sample

A consecutive series of adults (�18 years) with the
diagnosis of CF were recruited for the study during a
routine out-patient visit at a University teaching hospital
which covers the North-West of England. CF patients who
were experiencing exacerbation or were admitted for treat-
ment in the previous 6 weeks were excluded. There is no
standard definition for an exacerbation. Therefore, we have
composed an operational definition. An exacerbation is
defined as an event in the natural course of the disease
characterized by a change in the patient’s baseline condi-
tion that includes increased cough, increased sputum pro-
duction, shortness of breath, loss of appetite, loss of weight,
and lung function decline, which is beyond normal day-
to-day variation, is acute onset, and may warrant a change
in regular medication.13,14

Subjects were recruited from March 2008 to September
2009. The research assistant identified all patients from the
appointment record for their review assessment 2 weeks in
advance of their appointment either for their annual as-
sessment review clinic or out-patient appointments. All
patients were invited to participate in the study, a patient
information sheet that explained the purpose of the study
and consent form were sent to patients’ home address from
the researcher by post. The purpose of the letter was to
give sufficient time for the patients to read and discuss the
project with their family before attending for their next
appointment. The local Research Ethics Committee ap-
proved the study.

Procedure

The research assistant approached the CF patients at the
out-patient clinic and explained the purpose of the study.
Those interested in participating in the study were asked to

QUICK LOOK

Current knowledge

The impact of anxiety and depression on quality of life
in adult patients with cystic fibrosis is not completely
understood.

What this paper contributes to our knowledge

Anxiety and depressive symptoms are common in cys-
tic fibrosis patients. They are associated with poorer
quality of life, low lung function, reduced physical func-
tioning, and severity of chest symptoms.
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sign the consent form and to allow the use of their medical
records. Participants were given the 2 questionnaires to
complete in a random order to assess anxiety, depression,
and quality of life while waiting in the out-patient clinic.
Demographic data characteristics (age, sex, lung function
results, weight, height, comorbidities, medications, and hos-
pital admission in the previous year) were collected from
the subject’s most recent medical records.

Outcome Measures

Anxiety and Depression

Anxiety and depression were assessed using the Hospi-
tal Anxiety and Depression Scale (HADS).15 This self-
screening tool consists of 14 items: 7 items that measure
anxiety, and 7 items that measure depression. Each item is
scored on a 4 point Likert scale (0–3) with a higher score
indicating more anxiety or depressive symptoms. The min-
imum score for both scales is 0 and the highest score is 21.
A score of �8 indicates probable anxiety or depression,
while a score of �11 indicated a ‘case’ for diagnosis of
clinical anxiety or depression. The HADS is a reliable and
valid scale for patients with medical conditions.15 It has
been used as a valid screening tool for anxiety and depres-
sion in a variety of populations, including primary care
patients, psychiatric patients, and the general popula-
tion.16,17

Health-related Quality of Life

Health-related quality of life was measured with the
Cystic Fibrosis Quality of Life Questionnaire (CF-QOL).9

The self-completed CF-QOL consists of 52 items across 9
domains of functioning: physical functioning, social func-
tioning, treatment issues, chest symptoms, emotional func-
tioning, concerns for the future, interpersonal relationships,
body image, and future/career concerns. Each item is scored
on a 6 point Likert scale (1–6), and each domain is scored
out of 100, with a higher score of each domain reflecting
a better quality of life. The CF-QOL is a validated disease-
specific measure in adults and adolescents with CF.9

Data Analysis

Descriptive statistics were used where appropriate. Com-
parison between variable means was by the Student t test.
We employed a 2-stage process of analyzing the data in
order to decrease the possibility of a type 1 error.18 In the
first stage the relationships between depression, anxiety,
quality of life, sex, health status, age, and lung function
were examined using the Spearman and Pearson correla-
tion tests to analyze the data where appropriate (according
to the distribution of the data). In the second stage, with

bivariate analysis, only significantly associated (P � .10)
variables were included in a stepwise multiple regression
analysis. The regression analysis was performed using an
exit level of P � .05. Three linear multiple regressions
analyses were conducted: to examine factors that deter-
mine depression using HAD depression score as the de-
pendent variable; to examine variables that relate to anx-
iety using the HAD anxiety score as the dependent variable;
and to examine factors that determine quality of life using
the total CF-QOL score as the dependent variable. Signif-
icance was set at P � .05. We carried out the data analysis
using software (SPSS version 16, SPSS, Chicago, Illinois).

Results

We approached 125 adult CF patients. Out of these, 121
CF patients participated in the study. Four CF patients
declined to participate in the study (2 men and 2 women).
The mean � SD age was 30 � 8.8 years, and the age range
was 18–70 years. Mean � SD FEV1 was 2.23 � 0.93 L,
FEV1 percent of predicted was 47 � 11.2%, depression
score was 3.6 � 3.3, and anxiety was 6.05 � 3.8. The
majority (75%) reported comorbid medical illnesses. The
most common comorbidities identified in the study in-
clude diabetes (50, 41%), pancreatic insufficiency (39,
32%), osteoporosis/osteopenia (25. 21%), cardiovascular
problems including hypertension (25, 21%), and others
(eg, glucose intolerance [7, 6%]). Most participants had
not been hospitalized: 73 (60%) in the previous year prior
to initial contact. Table 1 shows the socio-demographic
data characteristics of the adult CF subjects.

Depression in Adult CF Subjects

Twenty CF subjects (17%) were identified with HADS
depression scores � 8. Out of these, 9 (45%) CF subjects
were suffering from both the anxiety and depressive symp-
toms. Five CF subjects (25%) exhibited HADS depression
scores � 11 (potentially a case for clinical depression). A
weak association was found between depression and male
sex (r � 0.17, P � .05), older age (r � 0.18, P � .04),
FEV1 (r � �0.21, P � .03), living alone (r � �0.22,
P � .03), and body mass index (r � �0.28, P � .01). A
significant correlation was found between HAD depres-
sion and the total CF-QOL score (r � �0.72, P � .001)
and hospital readmission score (r � 0.40, P � .001).

Table 2 shows factors that had a significant independent
association with depression in CF subjects. Quality of life
measured by disease-specific CF-QOL, body mass index,
and FEV1 were associated with depression. Age, sex, and
number of comorbidities did not contribute to the regres-
sion model. Further analysis revealed that impaired quality
of life measured by the CF-QOL score accounted for 23%
of the variance (ie, those with poorer quality of life are
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most likely to present with high level of depressive symp-
toms). Lower lung function accounted for 13% of the vari-
ance (ie, those patients with poorer lung function impair-
ment are most likely to exhibit an elevated level of depressive
symptoms), and lower BMI contributed to 8% of the variance
(ie, those with lower BMI score are most likely to suffer with
high level of depressive symptoms) in the adult CF patients
with comorbid depression, respectively.

Anxiety in Adult CF Subjects

Forty CF subjects (33%) were identified with HADS
anxiety scores � 8. Out of these, 13 (33%) of the subjects
HADS anxiety scores � 11 (potentially a case for clinical
anxiety). A statistically significant association was found
between anxiety symptoms and interpersonal relationship
(r�–0.56,P� .001), chest symptoms(r��0.47, P � .001),
quality of life (r � �0.61, P � .001), age (r � 0.21,
P � .02), and hospital readmission (r � 0.25, P � .01).

Table 3 shows findings of multiple regression analysis

with anxiety scores as the dependent variable. Factors that
related with anxiety were interpersonal relationship score
(P � .001), frequent chest symptoms (P � .001), and age
(P � .05). The full model accounted for 37% of the vari-
ance in the anxiety scores. Further data analysis showed
15% of the variance was accounted for by interpersonal
relationship, which is the lower the score the poorer inter-
personal relationship (the more anxious patients being more
likely to have difficulty in their interpersonal relationship).
Nine percent of the variance was accounted for by fre-
quent chest symptoms (anxious patients are most likely to
exhibit frequent chest symptoms (ie, lower score implies
more frequent chest symptoms), and 2% of the variance by
age (older patients being most likely to suffer with high
level of anxiety).

Health-Related Quality of Life in Relation to Anxiety
and Depression

Health-related quality of life measured by disease spe-
cific CF-QOL (physical functioning, social functioning,
treatment issues, chest symptoms, emotional functioning,
concerns for the future, interpersonal relationships, body
image, future/career concerns, and total CF-QOL) were all
significantly correlated with anxiety (P � .001) and with
depression (P � .001), respectively.

Table 4 shows findings of the multiple regression anal-
ysis using the “total quality of life” score as a dependent
variable. Anxiety, depression, and rehospitalization were
significant independent predictors of quality of life in CF
subjects. One percent of the variance was accounted for by

Table 2. Factors That Are Related to Depression in Cystic Fibrosis
Subjects (Multiple Regression Analysis)

Independent
Variable

Standardized
Beta Value

T Value P r2*

Quality of life –0.51 –3.4 � .002 0.23
FEV1 –0.49 –2.7 .01 0.13
Body mass index –0.45 2.5 .01 0.08

* Adjusted r2 � 0.44.

Table 3. Factors That Are Associated With Anxiety in Cystic
Fibrosis Subjects (Multiple Regression Analysis)

Independent
Variable

Standardized
Beta Value

T Value P r2*

Interpersonal relationship –0.42 –4.21 � .001 0.15
Chest symptoms –0.49 –4.73 � .001 0.09
Age 0.20 2.22 .03 0.02

* Adjusted r2 � 0. 37.

Table 1. Demographic Characteristics (n � 121)

Age, mean � SD, y 30 � 8.8
Body mass index, mean � SD, kg/m2 22 � 2.6
Days of hospitalization, mean � SD 10.8 � 18.3
Cystic Fibrosis Quality of Life Scale Scores,

mean � SD
Physical functioning 80 � 17.9
Social functioning 81 � 21.9
Treatment issues 76.4 � 22.4
Chest symptoms 75 � 22.7
Emotional functioning 82 � 18.6
Concerns about the future 59 � 20.8
Interpersonal relationships 66 � 21
Body image 70 � 21
Career concerns 64 � 27.6
Total score 73 � 15.7

Male/female, no. 65/46
Hospital Anxiety Depression Scale Score,

no. (%)
Depression 8–10 15 (12.3)
Depression � 11 5 (4.1)
Anxiety 8–10 27 (22.3)
Anxiety � 11 13 (11)
Number of Comorbidities, no. (%)

0 30 (25)
1–2 40 (33)
3–4 36 (30)
� 5 15 (12)

Frequency of Hospital Admission in Previous
Year, no. (%)

0 73 (60)
1 24 (20)
2 16 (13)
� 3 8 (7)
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episodes of readmission in the previous year (ie, those
patients frequently admitted are most likely to experience
poorer quality of life), 16% of the variance was accounted
for by anxiety (ie, those with a high level of anxiety symp-
toms are more likely to exhibit impaired quality of life),
and 40% of the variance was accounted for by depression
(ie, those with high level of depressive symptoms are more
likely to present with poorer health-related quality of life).
The overall adjusted R2 � was 0.57. Age, sex, body mass
index, comorbidities, and lung function did not contribute
to the model.

Discussion

The main findings of this study demonstrate that anxiety
and depression are common in adult patients with CF.
Depression and anxiety were associated with impaired qual-
ity of life and interpersonal relationships, rehospitaliza-
tion, poorer lung function, older age, lower body mass
index, and severity of respiratory symptoms.

In this study, about one in 3 CF subjects was suffering
from a high level of clinically relevant anxiety symptoms,
and about one in 6 with depressive symptoms. These el-
evated symptoms were higher in adult CF subjects attend-
ing the out-patient clinics than reported in a recent epide-
miological survey, which found anxiety in one in 7 CF
patients, and depression in one in 10.7 There was a trend
that adult patients7 with CF reported more elevated symp-
toms of anxiety than healthy control subjects. The reasons
for potential discrepancies might be the latter data were
collected over a 10-year period, which might be prone to
potential health status changes and prevalence of anxiety
and depressive symptoms may have fluctuated during this
period. However, our point-of-prevalence rates of anxiety
symptoms are slightly higher than previous single-center
studies that reported the prevalence rates of anxiety symp-
toms ranging from 5% to 27%,5,6 and the prevalence rates
of depressive symptoms are comparable to previous stud-
ies between 10% to 17%.6–8

Association of Anxiety and Depression

Quality of life measured by CF-QOL was associated
with poor health status and accounted for 23% of the vari-
ability in the HADS depression score. This suggests that a
CF-QOL score may provide invaluable information for
clinicians about an individual’s psychological functioning.
However, the finding did not show the direction of cau-
sality; it is most likely the combined effect of respiratory
impairment, physical disability, and severity of symptoms
that may have contributed to impaired quality of life, in
turn leading to poor psychological functioning. Havermans
and colleagues6 found that, after controlling for lung func-
tion, depression (measured by the HADS scale) was asso-
ciated with impaired quality of life. Low lung function was
associated with depression in this study (after controlling
for confounding variables age and sex). This finding was
in agreement with previous studies5,6 that low lung func-
tion and impaired quality of life were associated with de-
pression. However, caution is required in our interpreta-
tion of the finding that emotional functioning is one of the
domains of quality of life that may have contributed for
poorer psychological well-being. An alternative explana-
tion could be that higher scores on quality of life result in
maintenance of better psychological well-being.

Lower body mass index in adult CF patients was a
minor predictor of depression. This suggests that patients
who are depressed may lack the motivation and interest to
prepare a balanced diet, which may require extra effort and
organization. The alternative explanation might be that
adult CF patients with severe lung function impairment
and depression are less likely to eat with a ‘full stomach’
in fear of triggering dyspnea either at rest or on exertion.
Therefore, adult CF patients who are underweight may
benefit from having advice from a dietitian.

The fact that interpersonal relationships (relating to fam-
ily member or friends) were negatively correlated with the
high level of anxiety scores reflects that those having low
scores are most likely to have difficulties in their relation-
ships and were unable to cope with the impact of the
disease. CF patients with a high level of anxiety may lack
the motivation to engage in social and physical activities.5

Again, we cannot determine the direction of causality from
these data. In a similar vein, chest symptoms scores (ex-
periencing of more symptoms) were associated with a high
level of anxiety symptoms. This implies that patients with
frequent chest symptoms are most likely to be anxious and
experience exacerbations,19 hospital readmission, and im-
paired quality of life.19,20

The association between impaired quality of life, anxi-
ety and depression, and hospital readmission may reflect
the complexity of coping with multiple illnesses and the
subsequent consequences of hospital readmission. This sug-
gests the importance of an integrated disease management

Table 4. Variables That Are Related to Quality of Life (Multiple
Regression Analysis)

Independent
Variable

Standardized
Beta Value

T
Value

P r2*

Anxiety on Hospital Anxiety
Depression scale

–0.25 –2.90 .005 0.16

Depression on Hospital Anxiety
Depression scale

–0.52 –5.70 � .001 0.40

Rehospitalization in previous year –0.13 –1.85 .06 0.01

* Adjusted r2 � 0.57.
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approach that includes counseling and psycho-educative
plans such as written information on how individual CF
patients self-manage their comorbid anxiety and depres-
sive symptoms. Untreated anxiety and depressive symp-
toms may have deleterious effect on psychological well-
being, such as feelings of hopelessness and loneliness.
Previous studies6–8 have shown that younger age was as-
sociated with impaired quality of life and high level of
anxiety and depressive symptoms. Indeed, these factors
may compromise more the coping strategies of younger
CF patients, compared to older CF patients, especially
during exacerbations. Episodes of readmission had a mod-
erate association with impaired quality of life in this sub-
group of the adult CF population. This perhaps may be
explained by the fact that frequent hospitalization poten-
tially dislocates the social relationships and routine work
related daily activities, which might be more frustrating
and upsetting for the patients. However, we have not ex-
plored the cause(s) or factors that contribute to hospital
readmission. Therefore, caution is regarded in the inter-
pretation of our findings.

There are several limitations to this study. First, this is
a cross-sectional study in one large referral center, without
a control group. Our findings are limited in terms of ex-
ploring the incidence and recovery of anxiety and depres-
sive symptoms. During the study period we managed to
recruit 40% of the sample of those eligible CF patients
(approximately 300) who were in the registry list in the
center. We were unable to confirm or refute whether non-
participants differed from participants in terms of demo-
graphic characteristics or variables of interest. Second, al-
though several factors have been reported to be predictors
of anxiety and depression, the causal relationship cannot
be assumed from these data. Third, the sample size is
relatively adequate for the variables we have examined.
However, the cross-sectional nature of the design does not
tell us any inferences in the direction of causality (eg,
between depression and lung function impairment). Thus,
replication of our findings with a larger sample size in a
longitudinal multi-center study is worthy of endeavor.
Fourth, we used a self-reported HADS scale to assess
anxiety and depressive symptoms. Therefore, we have not
used clinical interviews, for example, SCID (Structured
Clinical Interviews Diagnostic), to confirm or refute the
diagnoses of major clinical depression in those CF sub-
jects with elevated anxiety and depressive symptoms (eg,
HADS depression or anxiety � 8). Fifth, we carried out
multiple testing to examine the relationship between psy-
chological, quality of life, and physiological (lung func-
tion) variables. We have attempted to reduce the variabil-
ity by adjustment for multiple comparisons. In addition,
there are very few or no missing data in the variables
collected for the data analysis. The limitation of the mul-
tiple regression analysis is that it may have introduced

type 1 error.18,21 However, in this exploratory study, the
derivation of a definitive set of predictors is not the main
objective.

Clinical and Research Implications

Undiagnosed anxiety and depressive symptoms are com-
mon in adult patients with CF. They are associated with
impaired quality of life and interpersonal difficulties, fre-
quent hospital readmission, older age, lower body mass
index, and severity of respiratory symptoms. We advocate
that CF patients be routinely monitored for anxiety and
depressive symptoms, and those patients who exhibit high
level of symptoms should be treated with individually tai-
lored pharmacological (antidepressants) and non-pharma-
cological treatment approaches (eg, home based rehabili-
tation). Therefore, identifying and treating depression and
anxiety in patients with CF may help to improve quality of
life and reduce healthcare utilization. Currently, there are
no controlled clinical trials that have investigated the ef-
ficacy of antidepressant drug therapy or psychological ther-
apy (eg, cognitive behavioral therapy) in the management
of these comorbid disorders in CF patients. Future studies
are warranted.

Conclusions

In summary, our findings indicate that anxiety and de-
pressive symptoms are common in CF patients. Untreated
anxiety and depression have substantial impact on CF
patients’ quality of life, physical function, and healthcare
utilization. Routine screening for symptoms of anxiety and
depression is a worthy endeavor, and those identified with
elevated clinical symptoms should be referred to receive
appropriate treatment.
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