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Abstract  

Objective To assess the prevalence of symptoms of anxiety and depression and the extent of 

life satisfaction in parents caring for children with cystic fibrosis (CF) in Germany.  

Methods The study included 650 caregivers of 564 children with CF ages 0 to 17, who 

completed the Hospital Anxiety Depression Scale (HADS), the Center for Epidemiologic 

Studies Depression Scale (CES-D) and the Questions on Life Satisfaction (FLZM).  

Results More than one-third (37.2%) of parents showed elevated levels of anxious symptoms, 

compared to 18.9% of a population sample (p≤.001) and significantly more parents reported 

elevated levels of depressive symptoms compared to a community sample (28% vs. 21%, 

p=.01). Higher levels of anxious and depressive symptoms were associated with lower life 

satisfaction (p<.001).  

Conclusions High levels of anxious and depressive symptoms among parents of children with 

CF suggested that annual symptom screening is warranted. This will facilitate identification 

of those at risk and provide referrals and intervention for those who are in need of it.  

 

 

 

 

Keywords: Anxiety; cystic fibrosis; depression; life satisfaction; parent caregivers. 
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Introduction 

Chronic medical conditions, such as cystic fibrosis (CF), have significant implications 

for the psychosocial well-being of the family system.1 Parents of children with chronic 

illnesses must cope with uncertainty about progression of the disease, as well as challenges in 

everyday life, including adherence to complex treatment regimens,  regular clinic visits, 

hospitalizations, financial stress due to costs of care, and disruptions in future plans.2 As a 

consequence of these caregiving challenges, parents are at a high risk for the development of 

psychological symptoms and decreased quality of life.3  

Advances in medical care and treatments over the past 20 years have led to an increase 

in life span of patients with CF, with a majority of children in developed countries now living 

into adulthood.4 However, management of CF requires adherence to a complex and time-

consuming treatment regimen, including inhaled and oral medications, airway clearance, and 

alterations in diet.5 In general, poor adherence (50% or less) is reported in chronically ill 

pediatric populations 6, and this was also shown for children with CF 7. Adherence rates in 

children with CF vary depending on the specific treatment component, with adherence for 

chest physical therapy rated between 40-47% 8 and approximately 51% in a newer US study 7 

and estimates being especially low for dietary recommendations 9. Non-adherence can have 

serious consequences for the child’s health status. Therefore, depending on the child’s 

development, parents must take responsibility for administering and supervising the specific 

CF treatments, which has been shown to increase role strain in parents and lead to greater 

conflict with adolescents.3,10 Studies have demonstrated that parents’ symptoms of depression 

and anxiety, as well as general family functioning show a strong association with health 

outcomes in patients with CF.11,12 These findings suggest that the impact of CF on parent 

caregivers’ psychological functioning and quality of life requires further study.   
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From the late 1960s on, studies have examined the impact of CF on parents/caregivers 

(for review see 13,14) with most studies finding high levels of psychological distress and 

increased risk of depressive symptoms.15 A Turkish study on sleep quality and the 

psychological well-being of mothers caring for children with asthma or CF reported higher 

anxiety and depression scores than mothers of healthy children.16 A single center study in the 

US examining the relations between symptoms of psychological distress and quality of life in 

caregivers of children with CF 17 found elevated rates of depressive and anxious symptoms, 

which were negatively correlated with parental quality of life. Rates of anxious symptoms 

were more pronounced (43-51%) compared to 14-31% (depending of the measure used) of 

the parents reporting elevated levels of depressive symptoms. In another US study, over one-

third of parents scored in the elevated range on a depression measure and more symptoms of 

depression were associated with worse adherence to enzymes as well as either loss of weight 

or failure to make expected weight gains in children with CF three months later 18. Similarly, 

a single center study from Smith and colleagues found 35% of mothers and 23% of fathers 

reported elevated symptoms of depression and 57% of mothers and 25% of fathers reported 

elevated anxiety. Further, symptoms of depression in parents of school-age children were 

associated with worse adherence to airway clearance.19  

Research has also shown that caring for a child with a chronic condition can 

negatively affect parents’ quality of life,20,21 as they are confronted with the threat of a life-

limiting illness and additionally have to face multiple social and emotional stressors 

associated with their child’s disease, e.g., fear, less time for social activities, financial 

burdens, etc.  Also, parents` health-related quality of life proved to be worse than that 

reported by parents of healthy children.22,23 However, specific studies on the health-related 

quality of life of parents caring for a child with CF are rare. In the single-center study by 

Driscoll and colleagues already mentioned above, a good child lung functioning was 
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associated with better quality of life in mothers caring for a child with CF. Depressive and 

anxious symptoms predicted parental quality of life, even after controlling for psychosocial 

treatment received by the caregiver. However, the relation was stronger between depressive 

symptoms and quality of life 17.   

To date, no large scale epidemiological studies have systematically examined the 

prevalence of anxiety and depression and subjectively reported quality of life of parents 

caring for a child with CF. Therefore “The International Depression/Anxiety Epidemiological 

Study” (TIDES, www.tides-cf.org) was initiated in 2007 with more than ten countries 

worldwide participating so far. The objectives were to screen for depressive and anxious 

symptoms in adolescent and adult patients with CF and parents caring for a minor child with 

CF, and to link these psychological data to the patients` health outcomes. Here, parent data 

from the German arm of the study including 32 CF Centers are presented. The patient data 

have been published elsewhere.24 Standardized screening tools were used to estimate the 

prevalence of anxious and depressive symptoms in parents caring for a child with CF. Further, 

rather than evaluating the broader concept of quality of life, the focus was on assessment of 

life satisfaction, defined as subjectively perceived quality of life based on individual 

preferences and reported satisfaction in multiple life domains.25  

Thus, the purpose of the current study was to test the following hypotheses using a large, 

nationally representative sample:  

1. Compared to the general population, symptoms of anxiety and depression were 

expected to be more prevalent in parent caregivers of minors (under age 18 years) with 

CF. 

2. Life satisfaction was expected to be lower in parent caregivers of minors with CF than 

in the general population.  
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3. Among parents, a significant negative association was expected between symptoms of 

anxiety/depression and life satisfaction.   

 

Materials and Methods 

Procedure 

Data collection took place between February 2007 and April 2008. The study protocol 

was approved by the Institutional Review Board of the University of Ulm and the local IRBs 

at the 32 participating CF clinics (representing about one third of the German CF outpatient 

units). This study was part of a larger international prevalence study initiated in the United 

States (see www.tides-cf.org). During routine clinic visits, parents of children with CF ages 0 

to through 17 were informed of the study’s purpose and objectives and were asked to 

participate. After completion of informed consent, a demographics questionnaire and 

screening instruments (see below) for  symptoms of anxiety/depression and life satisfaction 

were administered by a member of the CF team, such as a social worker, psychologist, or 

nurse. Anxious and depressive symptoms in parents were measured with the Hospital Anxiety 

and Depression Scale (HADS). Additionally, to measure parental depressive symptoms, the 

CES-D was administered, as the HADS Depression scale excludes relevant somatic items 

(e.g., fatigue). Thus, the CES-D was considered the primary measure and more appropriate 

screener for depressive symptoms. The Questions on Life Satisfaction (FLZM) were used to 

evaluate parental life satisfaction. Completion of the questionnaires took about 20 minutes. 

The measures were scored immediately upon completion and if the participant scored above 

the clinical cut-off score (≥8 points) on either the anxiety or depression scale, a referral to a 

mental health professional was initiated.   

Parents also agreed to the collection of medical data on their child with CF, which 

were extracted from the German CF registry. The variables extracted were current height, 
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weight, FEV1 in liters, FEV1% predicted, colonization with germs (Pseudomonas aeruginosa 

yes/no; Burkholderia cepacia yes/no), complications during the last year (hemoptysis yes/no, 

pneumothorax yes/no or new diagnosis of CF-related Diabetes yes/no).  

Measures 

Hospital Anxiety and Depression Scale (HADS) 

The HADS26 is a brief and easy to administer 14-item instrument which measures symptoms 

of anxiety (7 items) and depression (7 items). It was designed specifically for use with 

chronically ill patients and therefore, physical symptoms (such as headaches or fatigue) that 

could be associated with a medical condition were excluded. The instrument has been 

translated into numerous languages and has been used extensively in different countries with 

different populations. Respondents rate each symptom using a 4-point scale (range 0-3), 

indicating the current extent of the symptom. Results of this screening measure can be 

analysed both categorically, discriminating normal (0-7 points), borderline (8-10 points) and 

clinical levels of symptoms (>11 points) as indicated by cut-off scores provided by the 

authors, and dimensionally by adding the raw scores of each scale.  

The HADS has extensive reliability and validity data27,28 with strong internal 

consistency as measured by Cronbach´s α of .82 for the Anxiety subscale (HADS-A) and .83 

for the Depression subscale (HADS-D) in the current sample. Optimal sensitivity and 

specificity (approximately .80 each) was achieved most frequently using a cut-off score of 8 

for the Anxiety scale.28 External validity has been demonstrated, with strong convergence 

found between the HADS and other validated anxiety and depression measures. In this study, 

the German version of the HADS 29 was administered.  

Center of Epidemiologic Studies Depression Scale (CES-D)  

The Center for Epidemiologic Studies Depression Scale, CES-D,30 is a frequently used 20-

item self-report instrument screening for the major components of depression, including 
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depressive mood, feelings of guilt and worthlessness, loss of appetite, and sleep disturbance. 

It was designed to assess all major symptoms of depression in community samples and has 

excellent psychometric properties, evidencing good internal consistency (Cronbach´s α= .89 

in the current sample). For each item, respondents rate the frequency of their symptoms over 

the past week on a 4-point scale ranging from 0-3. All items scores are summed to yield a 

total score, ranging from 0-60. Higher scores indicate more depressive symptoms, with a 

score of 16 or higher identified as the clinical cut-off score for depressive symptoms.30 In this 

study, the German version of the CES-D31 was administered. In the German manual the use of 

an adapted cut-off score of 24 or higher is suggested, referring to a large but non 

representative community sample. To allow for international comparability, both, the 

international cut-off score of 16 and the German cut-off score of 24 were applied in this 

study.  

Questions on Life Satisfaction (FLZM) 

The Questions on Life Satisfaction (German: Fragen zur LebensZufriedenheit, FLZM25) is a 

multidimensional measure of General and Health-related Life Satisfaction in eight domains of 

daily life (e.g., leisure time/hobbies, family life, physical condition, ability to relax, etc.). The 

instrument includes ratings of the subjective importance for each domain, which can be used 

to weight ratings of satisfaction. Each domain is evaluated twice, once for the importance and 

once for satisfaction, on 5-point rating scales ranging from 1 (not important/dissatisfied) to 5 

(extremely important/very satisfied). Weighted scores for each item are then calculated using 

the following formula: weighted satisfaction = (importance rating -1) x ((2x satisfaction 

rating)-5).
25

 Item-specific weighted scores range from -12 to +20, with negative scores 

indicating dissatisfaction with the domain measured. Domains without subjective importance 

are weighted 0, and thus do not impact the individual’s life satisfaction. Total scores for 

General and Health-related Life Satisfaction are computed by summing the eight general and 
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eight health-related domain scores, and they range from -96 to +160. Higher scores indicate 

better satisfaction with life. Good reliability and validity of the FLZM has been reported in 

previous studies using the instrument with adolescent and adult populations.25,32-34 In the 

current sample Cronbach´s α was .83 for the General Life Satisfaction module and .88 for the 

Health-related Life Satisfaction module.  

Statistical analyses 

To allow for group comparisons, we used the most recent instrument-specific data 

from normative reference samples. For the HADS data, we used data from a German survey 

study.35 The general population sample was selected based on 216 sample points in Germany 

using the random-route-technique (random selection of street, house, flat and target subject in 

the household). This sample, with a response rate of 68%, can be assumed to be representative 

of the adult German population living in private households. Individuals from foreign 

countries were not included in the sample because of problems with command of the German 

language. The original sample, with complete data consisted of 2037 people aged 14-92 years, 

with a mean age of 49.2 (SD=17.3). These respondents were matched for age and gender with 

our parent sample, leading to a sample size of 614 (22-60 years, M=40.0 years, SD=7.2, 

76.4% female). 

To analyse the CES-D data we used comparative data from a representative population 

sample in cooperation with the German study group mentioned above (N=2005, 14-91 years, 

M=48.0, SD=18.3). Matching for age and gender led to a sample size of 620 people aged 21-

60 years (M=40.0 years, SD=7.3, 76.6% female).  

The life satisfaction data, measured with the Questions on Life Satisfaction (FLZM), 

were also compared to community samples. For the general life satisfaction module, data 

came from a large community sample (N=5036, 14-92 years, M=48.4, SD=18.0, 53.7% 

female). Comparison data for the health-related life satisfaction module came from the FLZM 
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standardization study36 with 1338 German adults from the community (17-95 years, M=46.9, 

SD=17.2, 54.6% female). An analogous matching procedure was completed for both samples, 

selecting those participants with an age-gender combination paralleling the parent caregiver 

sample. Their responses were weighted so that the age and gender distribution in the two 

community samples paralleled the distribution in the parent caregiver sample. The matching 

procedure resulted in a sample of 2718 subjects for the general life satisfaction module and 

768 subjects for the health-related life satisfaction module.  

The frequencies of elevated HADS Anxiety and Depression scores and CES-D scores 

were calculated using the established cut-off scores. Group comparisons with the community 

sample, matched for age and gender, were performed using χ²-tests. Gender differences 

comparing the mean scores of mothers and fathers were determined using Student´s t-tests.  

Associations of elevated levels of anxious/depressive symptoms and the following socio-

demographic and disease-related variables were determined applying Chi square tests or t-

tests for independent samples: parent education (0= 10 years of school or less, 1= “Abitur” or 

university degree), parent employment (0=no employment outside of the home, 

1=employment outside of the home), parent age, child age, and FEV1% as indicator for child 

health status. FLZM raw scores were transformed into weighted scores and two total scores 

were calculated for General and Health-related Life Satisfaction. Student’s t-tests for 

independent samples were used to examine potential differences between the parent and 

matched community sample.  Spearman’s rho was used to test the associations between life 

satisfaction and the same sociodemographic and disease-related variables that were used to 

explore the associations with parental anxious and/or depressive symptoms. To test the 

associations among symptoms of anxiety and depression and life satisfaction, univariate 

analyses of covariance (ANCOVAs) were calculated with the level of anxious symptoms 

(normal – borderline - abnormal) and depressive symptoms as measured with the CES-D 
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(normal-abnormalinternational-abnormalGerman) as independent variables and General and Health-

related Life Satisfaction scores as dependent variables, controlling for child age and lung 

function (FEV1%). In those cases with double data sets (mother and father filled in a 

questionnaire) we randomly selected only one parent for inclusion in the ANCOVA model in 

order to avoid data dependency. Effect sizes were calculated using η², with η²>.01 as small, 

η²>.10 as medium and η²>.25 as large effects.37 All statistical analyses were conducted with 

the software package SPSS version 12.0 for Windows. 

 

Results 

Sample Characteristics 

A total of 650 parent caregivers of 564 minors with CF (0-17 years, M=9.5, SD=4.6; 

54.9% male) were consecutively recruited for the study during a routine clinic visit at their CF 

center. This was approximately 50% of all eligible families at the participating sites. Reasons 

for non-participation included no time, no interest in the study, data protection concerns, etc. 

In 478 cases, data were obtained from only one parent (73 fathers, 405 mothers), whereas we 

received two data sets (one from father, one from mother) for the remaining 86 children. 

Children’s lung function, measured as FEV1% predicted, ranged from 15.7% to 138.7% 

(M=89.8%, SD=21.1), with 83.2% of the children falling in the normal to mild range of 

disease severity (FEV1% >70) and only 2.5% falling in the severely impaired range (FEV1% 

<40). In 17 cases (3.1%) the patients were experiencing acute medical conditions. The parents 

of these patients were included in the study sample; however, comparisons were made to the 

rest of the parents whose children were currently not sick or experiencing pulmonary 

exacerbations. Table 1 shows the characteristics of the parent sample, separately for mothers 

and fathers.  

Insert Table 1 about here 
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Participating patients were compared to those not participating in this study, but whose 

data are included in the German CF Registry. These data included socio-demographic (e.g., 

age, gender, education, living situation) and medical information (e.g., height, weight, 

FEV1%). Fewer parents with children under the age of 6 years (p<.001) participated in this 

study than were represented in the Registry, and thus there were a few differences on age-

correlated indicators (lower height and weight in the study sample, as expected for this age 

group). No other group differences were found, indicating that this sample was representative 

of the school-age and adolescent CF cohort in Germany.  

 

Symptoms of anxiety and depression 

Parents of children with CF reported significantly more symptoms of anxiety than the 

general population (see figure 1). At least borderline elevations in anxious symptoms were 

reported by 37.2% of parent caregivers, with 17.0% in the clinical range. In contrast, only 

18.9% of the general population reported borderline symptoms and 5.2% reported symptoms 

in the clinical range (χ²=59.208, p<.001). Among parents, the most frequently reported items 

on the Anxiety scale were “I feel restless as I have to be on the move” (M=1.16, SD=1.0), “I 

get a sort of frightened feeling as if something awful is about to happen” (M=1.16, SD=0.9), 

and “I feel tense or wound up” (M=1.15, SD=0.8). In general, mothers of children with CF 

reported significantly more anxious symptoms than fathers (mothers: M=6.7, SD=3.9 versus 

fathers: M=5.9, SD=3.7, t=-2.29, p=.02). There were no significant differences in anxious 

symptoms regarding any of the sociodemographic variables or FEV1%.  

Symptoms of depression in parent caregivers as measured on the HADS Depression 

scale were comparable to those reported by the general population with 16.0% and 14.8% 

reporting at least borderline elevated scores, respectively. Results from the CES-D identified 

significantly more parent caregivers with elevated depression scores, compared to the general 
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population sample, using the international cut-off score of 16. Twenty-eight percent of parents 

caring for a child with CF reported clinically elevated symptoms of depression on the CES-D 

compared to 21% in the general population  (χ²=6.339, p=.01, see figure 1). Applying the 

German cut-off score of 24, no significant group differences could be found.  

Insert figure 1 about here 

In the parent sample, the most frequently reported items included worries about the 

future (M=1.21, SD=1.1), feelings of being not as good as other people (M=1.10, SD=1.2), 

and problems feeling happy (M=1.03, SD=1.0) and enjoying life (M=1.03, SD=1.0). No 

significant gender difference was found in the level of depressive symptoms reported in the 

parent sample (t(598)=-1.20, p=.23). More caregivers with elevated depressive symptoms had a 

low educational status (χ²=7.749, p<.01). There were no significant differences on any of the 

other sociodemographic variables or child lung function (FEV1%).  

 

Life satisfaction 

Table 2 shows a comparison of the mean General and Health-related Life Satisfaction 

scores between the parent caregiver and community sample.  

Insert Table 2 about here 

Compared to the general population, parents caring for children with CF reported 

significantly less satisfaction on the following domains: Leisure Activities, General Health, 

Job Situation, Partnership/Sexuality, and General Life Satisfaction sum score (p=.001). 

However, in the domain of Family Life, parents described themselves as being more satisfied 

than the community sample (p=.003). In terms of health-related quality of life, parents of CF 

patients reported less satisfaction in the domains of Physical Condition, Ability to Relax, 

Energy/Zest for life, Freedom from Anxiety, Freedom from Aches/Pains and Independence of 
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Help/Care, compared to the general population sample. The sum score for Health-related Life 

Satisfaction was also significantly lower in the parent than comparison sample (p<.001).  

In the parent sample no significant differences in General and/or Health-related Life 

Satisfaction scores were found based on parental gender. Sociodemographic variables were 

not significantly correlated with general and health-related life satisfaction. Likewise, child 

lung function was not significantly associated with the parents’ life satisfaction.  

 

Associations between symptoms of anxiety/depression and life satisfaction 

Anxious and depressive symptoms were negatively correlated with general and health-

related life satisfaction (r =-.37 - -.60, p=.001). Univariate ANCOVAs, with the General and 

Health-related Life Satisfaction scores as the dependent variables and controlling for child age 

and lung function (which were inversely correlated, r= -.24), indicated that life satisfaction 

scores decreased when a concomitant increase of symptoms on the HADS Anxiety scale 

(p<.001) and on the CES-D (p<.001) was observed. Results are shown in table 3. Moderate 

effects were shown, with effect sizes ranging between η²=.077-.245.  

Insert Table 3 about here 

 

Discussion 

This is the first large scale, multi-center study to assess the prevalence of symptoms of 

anxiety, depression and life satisfaction in parents caring for children and adolescents with 

CF. Although it was shown that the majority of parents of children with CF was doing fairly 

well overall, the study results supported the central hypothesis, that anxious and depressive 

symptoms are more common in German parents of minors with CF than a community sample 

of adults matched by age and gender.  

Anxious symptoms in parents 
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As expected we found elevated levels of anxious symptoms in the parent sample 

compared to the comparison group. This result is in line with the recent US single-center, 

where up to 50% of the caregivers reported elevated levels of anxious symptoms 17. The 

ongoing real or anticipated threat of the progressive and fatal nature of their child’s disease 

may explain these feelings of tension and fear parents’ experience. An examination of 

individual items indicated that the most frequent concerns were worries directed towards the 

future and feelings of tension and restlessness. This result parallels findings from studies of 

pediatric asthma patients and their parent caregivers.38,39  

Special attention should be paid to the functionality of parents` anxiety and its 

potential positive effects on caregiving. Disease-specific anxiety may facilitate parental 

alertness and monitoring of symptoms and help them stay prepared for changes in their 

child’s disease status, including worsening symptoms, signs of an acute exacerbation, and 

need for treatment changes. In other chronic conditions, such as asthma, caregiver anxiety 

was associated with an increased use of asthma services and hospitalizations.39 In a recent 

study of children with CF, co-morbid anxiety disorders and high levels of family cohesion 

were associated with better adherence to treatment.40 However, parental anxiety may also 

induce a disproportionate level of care and overprotection,41 which may lead to parent-teen 

conflict, e.g., adolescents desire for autonomy in managing their disease.42 The association 

between parental anxiety and disease management is an important area that needs further 

study. Another important issue is the familial pattern of symptoms of anxiety, as in general 

psychopathological symptoms are likely to aggregate in families 4344 and thus, it is possible 

that anxious symptoms in caregivers beget anxious symptoms in the child or vice versa. We 

addressed this issue in a separate paper on symptoms of psychological distress in parent-child 

dyads which is currently under review.   

Depressive symptoms in parents 
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Concerning the prevalence of depressive symptoms somewhat inconsistent results 

emerged. As predicted and in line with the international literature 45461617, we found a higher 

prevalence of depressive symptoms in our parent sample compared to the general population . 

However, this was only true when the CES-D measure was applied using the international 

cut-off score of 16.  Applying the adjusted national cut-off score of 24, which has been 

recommended for German samples,31 results of the parent sample were comparable to those 

found in the control group and no significant group differences emerged. Thus, primarily 

using the broadly applied international cut-off score of 16 (which is part of the study 

methodology in order to allow for international comparisons) might lead to an overestimation 

of symptoms of depression in the German parent caregiver sample. The different thresholds 

for cut-points in this screening measure needs further study and should be kept in mind when 

conducting cross-cultural analyses of the international data set.  

Using the Depression Scale of the HADS, parent data were comparable to those of the 

general population sample. A similar result was found for male caregivers of children with CF 

in the study by Driscoll and colleagues; 31% of the sample had elevated scores on the CES-D 

compared to only 14% on the HADS depression scale 17. Methodical differences in the two 

measures likely explain these differential findings. The HADS does not include any somatic 

items, such as fatigue, which are clearly relevant for parent caregivers who take major 

responsibility for managing daily CF treatments. This is the reason for considering the CES-D 

to be the more appropriate and valid screening measure. The fact that nearly one-third of 

parents reported elevated symptoms of depression on this measure points to the need for a 

more thorough clinical examination, given evidence which suggests that depressive moods in 

parents are linked to adherence to treatments and thus, health outcomes in the child (for 

review see15,19). These results indicate that annual screening of parents caring for a child with 

CF, with referrals to mental health specialists when needed, should be initiated. In reporting 
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back the screening results and offering further support a high degree of tactfulness and 

caution will certainly be needed in order to avoid opposition and defensiveness. Parents 

should not get the impression that they and their reactions to their child’s progressive disease 

are characterized as psychologically abnormal, but rather as a normal reaction to the 

tremendous burden of being a parent of a child with CF. In fact, the results underline the 

necessity for support programs tailored to the specific needs of parents caring for a 

chronically ill child. 

It should also be noted that the vast majority of children were in good health, with 

85% of children demonstrating no or only mild impairment of lung function, yet levels of 

both anxious and depressive symptoms were clinically elevated for a large number of parents. 

It is possible that despite the dramatic increase in life span for those diagnosed with CF, 

recently projected as 37.4 years (CF Foundation Registry, 2008), it appears that management 

of the disease takes a toll on parent caregivers. Future longitudinal studies should focus on the 

course of the child’s disease and its effects on parental functioning. It is possible that as the 

child’s condition worsens, symptoms of depression in parent caregivers may increase further 

and require referral to mental health specialists. The comparison of those families with a sick 

child (N=17) to the rest of the sample points in this direction. No significant group differences 

were found, however, this is likely to be an effect of the small sample size, as the numerical 

differences in the scores clearly indicate higher levels of depressive (and anxious) symptoms 

in the group with acute medical conditions.     

Life satisfaction 

 Results on Life Satisfaction supported our hypothesis and converged with previous 

studies focusing on pediatric cancer patients,22,23 with parents reporting less Life Satisfaction 

compared to the community sample. In the General Life Satisfaction module, the worst life 

satisfaction was reported in the domains of Leisure Activities, Job Situation and 
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Partnership/Sexuality. When interpreting these results, note that most of the respondents were 

mothers, who typically serve as the primary caregivers for their children and thus, have less 

time for their own activities. This is in line with other studies pointing out that parents caring 

for a child with CF have less time as a couple to engage in social and recreational activities 

3,4748. Interestingly, parents reported better satisfaction with their family life compared to the 

community sample. This finding also fits with prior literature on family adaptation to 

childhood cancer, in which families commonly report higher levels of closeness and family 

cohesion than families of healthy children. A study on the impact of a new diagnosis of a 

chronic illness yielded similar results for parental quality of life,21 concluding that coping 

with a child’s chronic illness may strengthen family cohesion and decrease conflict, as parents 

utilize the emotional support of other family members in their adaptation process. Further, 

Health-Related Life Satisfaction in this parent sample was impaired in most of the life 

domains reported. This may be explained by the burden of everyday management of the 

disease, which results in excessive demands on parents (e.g., establishing good relationships 

with the CF healthcare team and integrating CF treatments into daily routines 14) and 

increased fatigue. As expected, anxious and depressive symptoms were negatively correlated 

with General and Health-related Life Satisfaction and with higher levels of symptom severity, 

a finding that converges with others on quality of life in patients with CF and their families.49  

Study limitations 

 The strengths of this study include its multi-center design, large sample size and use of 

standardized screening measures. However, the study had also several limitations. First, we 

used data from comparison groups that were collected in previous studies. However, although 

we did not collect these data in a parallel manner, we successfully matched the community 

samples for age and gender. It is of course an interesting question whether or not parents 

caring for a child with CF should be compared to general population controls, given the very 
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special circumstances and challenges of living with a chronically ill child which limit the 

comparability of these two groups. However, comparing parents of children with CF to a 

community sample seems to be a reasonable way to estimate the additional psychological 

distress of caring for a child with CF as opposed to “normal” levels of anxious and/or 

depressive symptoms. Unfortunately we have no information about the percentage of parents 

in the comparative populations. Thus, a biasing effect of being a parent could not be ruled out. 

Second, two widely used screening measures were employed to assess the prevalence of 

anxious and depressive symptoms, but these screening results were not further validated with 

a structured, clinical interview. Hence, it is important to note that the elevated rates of above 

cut-off screening results should not be mixed up with respective diagnoses of anxiety and/or 

depressive disorders but rather indicate that a more rigorous clinical assessment is warranted. 

Also, no multi-informant approach was used, but we only relied on parent self-report data. 

Additional selection biases may also have occurred in relation to which CF Centers in 

Germany decided to participate and which parents were recruited for the study.  For example, 

in a sub-study in one clinical site of the German arm of the TIDES study 50 the presence of a 

sample selection bias in terms of healthier persons being more likely to take part was shown. 

This allows for the suggestion, that the present results are rather underestimating the presence 

of symptoms of anxiety and/or depression requiring further clinical evaluation. Unfortunately, 

for practical reasons, we could not gather information on non-participants, which limits the 

generalizability of our results. However, the fact that we were able to recruit a large number 

of parents is supposed to counteract this threat to external validity.  

The cross-sectional design of our study precluded the monitoring of how parental 

symptoms of anxiety, depression and life satisfaction affected long-term health outcomes.  

Future studies should investigate how changes in the child’s health (e.g., acute exacerbations, 

new diagnosis of CF-related diabetes) affect parents’ reports of psychological symptoms and 
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quality of life. Thus, more complex, longitudinal studies are needed to examine the 

bidirectional nature of these relationships.  

Conclusions 

 These results provided evidence for the importance of measuring psychological 

symptoms and quality of life in parents caring for children with CF. Even though a huge part 

of the parents was doing fairly well overall, a significant proportion of caregivers was 

reporting borderline and clinical elevations of anxious and/or depressive symptoms. 

Therefore, systematic screening during routine care, followed by a more thorough clinical 

examination and the provision of psychosocial support and counselling if necessary may 

facilitate improved family functioning, which is likely to have positive effects on children’s 

health outcomes.  
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Figure Legends 

 

Fig.1:  Frequency of elevated scores on the HADS Anxiety Scale (ANX, normal: 0-7, 

borderline: 8-10, abnormal: ≥11) and the CES-D (DEPR, normal: 0-15, 

borderline/international cut-off: 16-23, abnormal/German cut-off: ≥24) in the parent 

sample (parents) and in the general population sample (gen.pop.) 
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Abstract  

Objective To assess the prevalence of symptoms of anxiety and depression and the extent of 

life satisfaction in parents caring for children with cystic fibrosis (CF) in Germany.  

Methods The study included 650 caregivers of 564 children with CF ages 0 to 17, who 

completed the Hospital Anxiety Depression Scale (HADS), the Center for Epidemiologic 

Studies Depression Scale (CES-D) and the Questions on Life Satisfaction (FLZM).  

Results More than one-third (37.2%) of parents showed elevated levels of anxious symptoms, 

compared to 18.9% of a population sample (p≤.001) and significantly more parents reported 

elevated levels of depressive symptoms compared to a community sample (28% vs. 21%, 

p=.01). Higher levels of anxious and depressive symptoms were associated with lower life 

satisfaction (p<.001).  

Conclusions High levels of anxious and depressive symptoms among parents of children with 

CF suggested that annual symptom screening is warranted. This will facilitate identification 

of those at risk and provide referrals and intervention for those who are in need of it.  

 

 

 

 

Keywords: Anxiety; cystic fibrosis; depression; life satisfaction; parent caregivers. 
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Introduction 

Chronic medical conditions, such as cystic fibrosis (CF), have significant implications 

for the psychosocial well-being of the family system.1 Parents of children with chronic 

illnesses must cope with uncertainty about progression of the disease, as well as challenges in 

everyday life, including adherence to complex treatment regimens,  regular clinic visits, 

hospitalizations, financial stress due to costs of care, and disruptions in future plans.2 As a 

consequence of these caregiving challenges, parents are at a high risk for the development of 

psychological symptoms and decreased quality of life.3  

Advances in medical care and treatments over the past 20 years have led to an increase 

in life span of patients with CF, with a majority of children in developed countries now living 

into adulthood.4 However, management of CF requires adherence to a complex and time-

consuming treatment regimen, including inhaled and oral medications, airway clearance, and 

alterations in diet.5 In general, poor adherence (50% or less) is reported in chronically ill 

pediatric populations 6, and this was also shown for children with CF 7. Adherence rates in 

children with CF vary depending on the specific treatment component, with adherence for 

chest physical therapy rated between 40-47% 8 and approximately 51% in a newer US study 7 

and estimates being especially low for dietary recommendations 9. Non-adherence can have 

serious consequences for the child’s health status. Therefore, depending on the child’s 

development, parents must take responsibility for administering and supervising the specific 

CF treatments, which has been shown to increase role strain in parents and lead to greater 

conflict with adolescents.3,3,10 Studies have demonstrated that parents’ symptoms of 

depression and anxiety, as well as general family functioning show a strong association with 

health outcomes in patients with CF.11,12 These findings suggest that the impact of CF on 

parent caregivers’ psychological functioning and quality of life requires further study.   
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From the late 1960s on, studies have examined the impact of CF on parents/caregivers 

(for review see 13,14) with most studies finding high levels of psychological distress and 

increased risk of depressive symptoms.15 A Turkish study on sleep quality and the 

psychological well-being of mothers caring for children with asthma or CF reported higher 

anxiety and depression scores than mothers of healthy children.16 A single center study in the 

US examining the relations between symptoms of psychological distress and quality of life in 

caregivers of children with CF 17 found elevated rates of depressive and anxious symptoms, 

which were negatively correlated with parental quality of life. Rates of anxious symptoms 

were more pronounced (43-51%) compared to 14-31% (depending of the measure used) of 

the parents reporting elevated levels of depressive symptoms. In another US study, over one-

third of parents scored in the elevated range on a depression measure and more symptoms of 

depression were associated with worse adherence to enzymes as well as either loss of weight 

or failure to make expected weight gains in children with CF three months later 18. Similarly, 

a single center study from Smith and colleagues found 35% of mothers and 23% of fathers 

reported elevated symptoms of depression and 57% of mothers and 25% of fathers reported 

elevated anxiety. Further, symptoms of depression in parents of school-age children were 

associated with worse adherence to airway clearance.19  

Research has also shown that caring for a child with a chronic condition can 

negatively affect parents’ quality of life,20,21 as they are confronted with the threat of a life-

limiting illness and additionally have to face multiple social and emotional stressors 

associated with their child’s disease, e.g., fear, less time for social activities, financial 

burdens, etc.  Also, parents` health-related quality of life proved to be worse than that 

reported by parents of healthy children.22,23 However, specific studies on the health-related 

quality of life of parents caring for a child with CF are rare. In the single-center study by 

Driscoll and colleagues already mentioned above, a good child lung functioning was 
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associated with better quality of life in mothers caring for a child with CF. Depressive and 

anxious symptoms predicted parental quality of life, even after controlling for psychosocial 

treatment received by the caregiver. However, the relation was stronger between depressive 

symptoms and quality of life 17.   

To date, no large scale epidemiological studies have systematically examined the 

prevalence of anxiety and depression and subjectively reported quality of life of parents 

caring for a child with CF. Therefore “The International Depression/Anxiety Epidemiological 

Study” (TIDES, www.tides-cf.org) was initiated in 2007 with more than ten countries 

worldwide participating so far. The objectives were to screen for depressive and anxious 

symptoms in adolescent and adult patients with CF and parents caring for a minor child with 

CF, and to link these psychological data to the patients` health outcomes. Here, parent data 

from the German arm of the study including 32 CF Centers are presented. The patient data 

have been published elsewhere.24 Standardized screening tools were used to estimate the 

prevalence of anxious and depressive symptoms in parents caring for a child with CF. Further, 

rather than evaluating the broader concept of quality of life, the focus was on assessment of 

life satisfaction, defined as subjectively perceived quality of life based on individual 

preferences and reported satisfaction in multiple life domains.25  

Thus, the purpose of the current study was to test the following hypotheses using a large, 

nationally representative sample:  

1. Compared to the general population, symptoms of anxiety and depression were 

expected to be more prevalent in parent caregivers of minors (under age 18 years) with 

CF. 

2. Life satisfaction was expected to be lower in parent caregivers of minors with CF than 

in the general population.  
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3. Among parents, a significant negative association was expected between symptoms of 

anxiety/depression and life satisfaction.   

 

Materials and Methods 

Procedure 

Data collection took place between February 2007 and April 2008. The study protocol 

was approved by the Institutional Review Board of the University of Ulm and the local IRBs 

at the 32 participating CF clinics (representing about one third of the German CF outpatient 

units). This study was part of a larger international prevalence study initiated in the United 

States (see www.tides-cf.org). During routine clinic visits, parents of children with CF ages 0 

to through 17 were informed of the study’s purpose and objectives and were asked to 

participate. After completion of informed consent, a demographics questionnaire and 

screening instruments (see below) for  symptoms of anxiety/depression and life satisfaction 

were administered by a member of the CF team, such as a social worker, psychologist, or 

nurse. Anxious and depressive symptoms in parents were measured with the Hospital Anxiety 

and Depression Scale (HADS). Additionally, to measure parental depressive symptoms, the 

CES-D was administered, as the HADS Depression scale excludes relevant somatic items 

(e.g., fatigue). Thus, the CES-D was considered the primary measure and more appropriate 

screener for depressive symptoms. The Questions on Life Satisfaction (FLZM) were used to 

evaluate parental life satisfaction. Completion of the questionnaires took about 20 minutes. 

The measures were scored immediately upon completion and if the participant scored above 

the clinical cut-off score (≥8 points) on either the anxiety or depression scale, a referral to a 

mental health professional was initiated.   

Parents also agreed to the collection of medical data on their child with CF, which 

were extracted from the German CF registry. The variables extracted were current height, 
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weight, FEV1 in liters, FEV1% predicted, colonization with germs (Pseudomonas aeruginosa 

yes/no; Burkholderia cepacia yes/no), complications during the last year (hemoptysis yes/no, 

pneumothorax yes/no or new diagnosis of CF-related Diabetes yes/no).  

Measures 

Hospital Anxiety and Depression Scale (HADS) 

The HADS26 is a brief and easy to administer 14-item instrument which measures symptoms 

of anxiety (7 items) and depression (7 items). It was designed specifically for use with 

chronically ill patients and therefore, physical symptoms (such as headaches or fatigue) that 

could be associated with a medical condition were excluded. The instrument has been 

translated into numerous languages and has been used extensively in different countries with 

different populations. Respondents rate each symptom using a 4-point scale (range 0-3), 

indicating the current extent of the symptom. Results of this screening measure can be 

analysed both categorically, discriminating normal (0-7 points), borderline (8-10 points) and 

clinical levels of symptoms (>11 points) as indicated by cut-off scores provided by the 

authors, and dimensionally by adding the raw scores of each scale.  

The HADS has extensive reliability and validity data27,28 with strong internal 

consistency as measured by Cronbach´s α of .82 for the Anxiety subscale (HADS-A) and .83 

for the Depression subscale (HADS-D) in the current sample. Optimal sensitivity and 

specificity (approximately .80 each) was achieved most frequently using a cut-off score of 8 

for the Anxiety scale.28 External validity has been demonstrated, with strong convergence 

found between the HADS and other validated anxiety and depression measures. In this study, 

the German version of the HADS 29 was administered.  

Center of Epidemiologic Studies Depression Scale (CES-D)  

The Center for Epidemiologic Studies Depression Scale, CES-D,30 is a frequently used 20-

item self-report instrument screening for the major components of depression, including 
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depressive mood, feelings of guilt and worthlessness, loss of appetite, and sleep disturbance. 

It was designed to assess all major symptoms of depression in community samples and has 

excellent psychometric properties, evidencing good internal consistency (Cronbach´s α= .89 

in the current sample). For each item, respondents rate the frequency of their symptoms over 

the past week on a 4-point scale ranging from 0-3. All items scores are summed to yield a 

total score, ranging from 0-60. Higher scores indicate more depressive symptoms, with a 

score of 16 or higher identified as the clinical cut-off score for depressive symptoms.30 In this 

study, the German version of the CES-D31 was administered. In the German manual the use of 

an adapted cut-off score of 24 or higher is suggested, referring to a large but non 

representative community sample. To allow for international comparability, both, the 

international cut-off score of 16 and the German cut-off score of 24 were applied in this 

study.  

Questions on Life Satisfaction (FLZM) 

The Questions on Life Satisfaction (German: Fragen zur LebensZufriedenheit, FLZM25) is a 

multidimensional measure of General and Health-related Life Satisfaction in eight domains of 

daily life (e.g., leisure time/hobbies, family life, physical condition, ability to relax, etc.). The 

instrument includes ratings of the subjective importance for each domain, which can be used 

to weight ratings of satisfaction. Each domain is evaluated twice, once for the importance and 

once for satisfaction, on 5-point rating scales ranging from 1 (not important/dissatisfied) to 5 

(extremely important/very satisfied). Weighted scores for each item are then calculated using 

the following formula: weighted satisfaction = (importance rating -1) x ((2x satisfaction 

rating)-5).
25

 Item-specific weighted scores range from -12 to +20, with negative scores 

indicating dissatisfaction with the domain measured. Domains without subjective importance 

are weighted 0, and thus do not impact the individual’s life satisfaction. Total scores for 

General and Health-related Life Satisfaction are computed by summing the eight general and 
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eight health-related domain scores, and they range from -96 to +160. Higher scores indicate 

better satisfaction with life. Good reliability and validity of the FLZM has been reported in 

previous studies using the instrument with adolescent and adult populations.25,32-34 In the 

current sample Cronbach´s α was .83 for the General Life Satisfaction module and .88 for the 

Health-related Life Satisfaction module.  

Statistical analyses 

To allow for group comparisons, we used the most recent instrument-specific data 

from normative reference samples. For the HADS data, we used data from a German survey 

study.35 The general population sample was selected based on 216 sample points in Germany 

using the random-route-technique (random selection of street, house, flat and target subject in 

the household). This sample, with a response rate of 68%, can be assumed to be representative 

of the adult German population living in private households. Individuals from foreign 

countries were not included in the sample because of problems with command of the German 

language. The original sample, with complete data consisted of 2037 people aged 14-92 years, 

with a mean age of 49.2 (SD=17.3). These respondents were matched for age and gender with 

our parent sample, leading to a sample size of 614 (22-60 years, M=40.0 years, SD=7.2, 

76.4% female). 

To analyse the CES-D data we used comparative data from a representative population 

sample in cooperation with the German study group mentioned above (N=2005, 14-91 years, 

M=48.0, SD=18.3). Matching for age and gender led to a sample size of 620 people aged 21-

60 years (M=40.0 years, SD=7.3, 76.6% female).  

The life satisfaction data, measured with the Questions on Life Satisfaction (FLZM), 

were also compared to community samples. For the general life satisfaction module, data 

came from a large community sample (N=5036, 14-92 years, M=48.4, SD=18.0, 53.7% 

female). Comparison data for the health-related life satisfaction module came from the FLZM 
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standardization study36 with 1338 German adults from the community (17-95 years, M=46.9, 

SD=17.2, 54.6% female). An analogous matching procedure was completed for both samples, 

selecting those participants with an age-gender combination paralleling the parent caregiver 

sample. Their responses were weighted so that the age and gender distribution in the two 

community samples paralleled the distribution in the parent caregiver sample. The matching 

procedure resulted in a sample of 2718 subjects for the general life satisfaction module and 

768 subjects for the health-related life satisfaction module.  

The frequencies of elevated HADS Anxiety and Depression scores and CES-D scores 

were calculated using the established cut-off scores. Group comparisons with the community 

sample, matched for age and gender, were performed using χ²-tests. Gender differences 

comparing the mean scores of mothers and fathers were determined using Student´s t-tests.  

Associations of elevated levels of anxious/depressive symptoms and the following socio-

demographic and disease-related variables were determined applying Chi square tests or t-

tests for independent samples: parent education (0= 10 years of school or less, 1= “Abitur” or 

university degree), parent employment (0=no employment outside of the home, 

1=employment outside of the home), parent age, child age, and FEV1% as indicator for child 

health status. FLZM raw scores were transformed into weighted scores and two total scores 

were calculated for General and Health-related Life Satisfaction. Student’s t-tests for 

independent samples were used to examine potential differences between the parent and 

matched community sample.  Spearman’s rho was used to test the associations between life 

satisfaction and the same sociodemographic and disease-related variables that were used to 

explore the associations with parental anxious and/or depressive symptoms. To test the 

associations among symptoms of anxiety and depression and life satisfaction, univariate 

analyses of covariance (ANCOVAs) were calculated with the level of anxious symptoms 

(normal – borderline - abnormal) and depressive symptoms as measured with the CES-D 
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(normal-abnormalinternational-abnormalGerman) as independent variables and General and Health-

related Life Satisfaction scores as dependent variables, controlling for child age and lung 

function (FEV1%). In those cases with double data sets (mother and father filled in a 

questionnaire) we randomly selected only one parent for inclusion in the ANCOVA model in 

order to avoid data dependency. Effect sizes were calculated using η², with η²>.01 as small, 

η²>.10 as medium and η²>.25 as large effects.37 All statistical analyses were conducted with 

the software package SPSS version 12.0 for Windows. 

 

Results 

Sample Characteristics 

A total of 650 parent caregivers of 564 minors with CF (0-17 years, M=9.5, SD=4.6; 

54.9% male) were consecutively recruited for the study during a routine clinic visit at their CF 

center. This was approximately 50% of all eligible families at the participating sites. Reasons 

for non-participation included no time, no interest in the study, data protection concerns, etc. 

In 478 cases, data were obtained from only one parent (73 fathers, 405 mothers), whereas we 

received two data sets (one from father, one from mother) for the remaining 86 children. 

Children’s lung function, measured as FEV1% predicted, ranged from 15.7% to 138.7% 

(M=89.8%, SD=21.1), with 83.2% of the children falling in the normal to mild range of 

disease severity (FEV1% >70) and only 2.5% falling in the severely impaired range (FEV1% 

<40). In 17 cases (3.1%) the patients were experiencing acute medical conditions. The parents 

of these patients were included in the study sample; however, comparisons were made to the 

rest of the parents whose children were currently not sick or experiencing pulmonary 

exacerbations. Table 1 shows the characteristics of the parent sample, separately for mothers 

and fathers.  

Insert Table 1 about here 
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Participating patients were compared to those not participating in this study, but whose 

data are included in the German CF Registry. These data included socio-demographic (e.g., 

age, gender, education, living situation) and medical information (e.g., height, weight, 

FEV1%). Fewer parents with children under the age of 6 years (p<.001) participated in this 

study than were represented in the Registry, and thus there were a few differences on age-

correlated indicators (lower height and weight in the study sample, as expected for this age 

group). No other group differences were found, indicating that this sample was representative 

of the school-age and adolescent CF cohort in Germany.  

 

Symptoms of anxiety and depression 

Parents of children with CF reported significantly more symptoms of anxiety than the 

general population (see figure 1). At least borderline elevations in anxious symptoms were 

reported by 37.2% of parent caregivers, with 17.0% in the clinical range. In contrast, only 

18.9% of the general population reported borderline symptoms and 5.2% reported symptoms 

in the clinical range (χ²=59.208, p<.001). Among parents, the most frequently reported items 

on the Anxiety scale were “I feel restless as I have to be on the move” (M=1.16, SD=1.0), “I 

get a sort of frightened feeling as if something awful is about to happen” (M=1.16, SD=0.9), 

and “I feel tense or wound up” (M=1.15, SD=0.8). In general, mothers of children with CF 

reported significantly more anxious symptoms than fathers (mothers: M=6.7, SD=3.9 versus 

fathers: M=5.9, SD=3.7, t=-2.29, p=.02). There were no significant differences in anxious 

symptoms regarding any of the sociodemographic variables or FEV1%.  

 

Symptoms of depression in parent caregivers as measured on the HADS Depression 

scale were comparable to those reported by the general population with 16.0% and 14.8% 

reporting at least borderline elevated scores, respectively. Results from the CES-D identified 
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significantly more parent caregivers with elevated depression scores, compared to the general 

population sample, using the international cut-off score of 16. Twenty-eight percent of parents 

caring for a child with CF reported clinically elevated symptoms of depression on the CES-D 

compared to 21% in the general population  (χ²=6.339, p=.01, see figure 1). Applying the 

German cut-off score of 24, no significant group differences could be found.  

Insert figure 1 about here 

In the parent sample, the most frequently reported items included worries about the 

future (M=1.21, SD=1.1), feelings of being not as good as other people (M=1.10, SD=1.2), 

and problems feeling happy (M=1.03, SD=1.0) and enjoying life (M=1.03, SD=1.0). No 

significant gender difference was found in the level of depressive symptoms reported in the 

parent sample (t(598)=-1.20, p=.23). More caregivers with elevated depressive symptoms had a 

low educational status (χ²=7.749, p<.01). There were no significant differences on any of the 

other sociodemographic variables or child lung function (FEV1%). 

 

Life satisfaction 

Table 2 shows a comparison of the mean General and Health-related Life Satisfaction 

scores between the parent caregiver and community sample.  

Insert Table 2 about here 

Compared to the general population, parents caring for children with CF reported 

significantly less satisfaction on the following domains: Leisure Activities, General Health, 

Job Situation, Partnership/Sexuality, and General Life Satisfaction sum score (p=.001). 

However, in the domain of Family Life, parents described themselves as being more satisfied 

than the community sample (p=.003). In terms of health-related quality of life, parents of CF 

patients reported less satisfaction in the domains of Physical Condition, Ability to Relax, 

Energy/Zest for life, Freedom from Anxiety, Freedom from Aches/Pains and Independence of 
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Help/Care, compared to the general population sample. The sum score for Health-related Life 

Satisfaction was also significantly lower in the parent than comparison sample (p<.001).  

In the parent sample no significant differences in General and/or Health-related Life 

Satisfaction scores were found based on parental gender. Sociodemographic variables were 

not significantly correlated with general and health-related life satisfaction. Likewise, child 

lung function was not significantly associated with the parents’ life satisfaction.  

 

Associations between symptoms of anxiety/depression and life satisfaction 

Anxious and depressive symptoms were negatively correlated with general and health-

related life satisfaction (r =-.37 - -.60, p=.001). Univariate ANCOVAs, with the General and 

Health-related Life Satisfaction scores as the dependent variables and controlling for child age 

and lung function (which were inversely correlated, r= -.24), indicated that life satisfaction 

scores decreased when a concomitant increase of symptoms on the HADS Anxiety scale 

(p<.001) and on the CES-D (p<.001) was observed. Results are shown in table 3. Moderate 

effects were shown, with effect sizes ranging between η²=.077-.245.  

Insert Table 3 about here 

 

Discussion 

This is the first large scale, multi-center study to assess the prevalence of symptoms of 

anxiety, depression and life satisfaction in parents caring for children and adolescents with 

CF. Although it was shown that the majority of parents of children with CF was doing fairly 

well overall, the study results supported the central hypothesis, that anxious and depressive 

symptoms are more common in German parents of minors with CF than a community sample 

of adults matched by age and gender.  

Anxious symptoms in parents 

Formatted: Indent: First line:  35.4

pt, Line spacing:  Double

Formatted: Indent: First line:  35.4

pt

Formatted: Font: Italic

Deleted: Anxiety 

Deleted: depression 

Deleted: 38

Deleted:  and r =-.55, p=.01 
respectively

Deleted: 2

Deleted: 068

Deleted: 237

Deleted: 2 

Deleted: 

Deleted: T

Deleted: Parental anxiety

Page 43 of 69

John Wiley & Sons, Inc.

Pediatric Pulmonology

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

 15 

As expected we found elevated levels of anxious symptoms in the parent sample 

compared to the comparison group. This result is in line with the recent US single-center, 

where up to 50% of the caregivers reported elevated levels of anxious symptoms 17. The 

ongoing real or anticipated threat of the progressive and fatal nature of their child’s disease 

may explain these feelings of tension and fear parents’ experience. An examination of 

individual items indicated that the most frequent concerns were worries directed towards the 

future and feelings of tension and restlessness. This result parallels findings from studies of 

pediatric asthma patients and their parent caregivers.38,39  

Special attention should be paid to the functionality of parents` anxiety and its 

potential positive effects on caregiving. Disease-specific anxiety may facilitate parental 

alertness and monitoring of symptoms and help them stay prepared for changes in their 

child’s disease status, including worsening symptoms, signs of an acute exacerbation, and 

need for treatment changes. In other chronic conditions, such as asthma, caregiver anxiety 

was associated with an increased use of asthma services and hospitalizations.39 In a recent 

study of children with CF, co-morbid anxiety disorders and high levels of family cohesion 

were associated with better adherence to treatment40 However, parental anxiety may also 

induce a disproportionate level of care and overprotection,41 which may lead to parent-teen 

conflict, e.g., adolescents desire for autonomy in managing their disease.42 The association 

between parental anxiety and disease management is an important area that needs further 

study. Another important issue is the familial pattern of symptoms of anxiety, as in general 

psychopathological symptoms are likely to aggregate in families 43,44 and thus, it is possible 

that anxious symptoms in caregivers beget anxious symptoms in the child or vice versa. We 

addressed this issue in a separate paper on symptoms of psychological distress in parent-child 

dyads which is currently under review.   

Depressive symptoms in parents 
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Concerning the prevalence of depressive symptoms somewhat inconsistent results 

emerged. As predicted and in line with the international literature 16,17,45,46, we found a higher 

prevalence of depressive symptoms in our parent sample compared to the general population . 

However, this was only true when the CES-D measure was applied using the international 

cut-off score of 16.  Applying the adjusted national cut-off score of 24, which has been 

recommended for German samples,31 results of the parent sample were comparable to those 

found in the control group and no significant group differences emerged. Thus, primarily 

using the broadly applied international cut-off score of 16 (which is part of the study 

methodology in order to allow for international comparisons) might lead to an overestimation 

of symptoms of depression in the German parent caregiver sample. The different thresholds 

for cut-points in this screening measure needs further study and should be kept in mind when 

conducting cross-cultural analyses of the international data set.  

Using the Depression Scale of the HADS, parent data were comparable to those of the 

general population sample. A similar result was found for male caregivers of children with CF 

in the study by Driscoll and colleagues; 31% of the sample had elevated scores on the CES-D 

compared to only 14% on the HADS depression scale 17. Methodical differences in the two 

measures likely explain these differential findings. The HADS does not include any somatic 

items, such as fatigue, which are clearly relevant for parent caregivers who take major 

responsibility for managing daily CF treatments. This is the reason for considering the CES-D 

to be the more appropriate and valid screening measure. The fact that nearly one-third of 

parents reported elevated symptoms of depression on this measure points to the need for a 

more thorough clinical examination, given evidence which suggests that depressive moods in 

parents are linked to adherence to treatments and thus, health outcomes in the child (for 

review see15,19). These results indicate that annual screening of parents caring for a child with 

CF, with referrals to mental health specialists when needed, should be initiated. In reporting 
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back the screening results and offering further support a high degree of tactfulness and 

caution will certainly be needed in order to avoid opposition and defensiveness. Parents 

should not get the impression that they and their reactions to their child’s progressive disease 

are characterized as psychologically abnormal, but rather as a normal reaction to the 

tremendous burden of being a parent of a child with CF. In fact, the results underline the 

necessity for support programs tailored to the specific needs of parents caring for a 

chronically ill child. 

It should also be noted that the vast majority of children were in good health, with 

85% of children demonstrating no or only mild impairment of lung function, yet levels of 

both anxious and depressive symptoms were clinically elevated for a large number of parents. 

It is possible that despite the dramatic increase in life span for those diagnosed with CF, 

recently projected as 37.4 years (CF Foundation Registry, 2008), it appears that management 

of the disease takes a toll on parent caregivers. Future longitudinal studies should focus on the 

course of the child’s disease and its effects on parental functioning. It is possible that as the 

child’s condition worsens, symptoms of depression in parent caregivers may increase further 

and require referral to mental health specialists. The comparison of those families with a sick 

child (N=17) to the rest of the sample points in this direction. No significant group differences 

were found, however, this is likely to be an effect of the small sample size, as the numerical 

differences in the scores clearly indicate higher levels of depressive (and anxious) symptoms 

in the group with acute medical conditions.     

Life satisfaction 

 Results on Life Satisfaction supported our hypothesis and converged with previous 

studies focusing on pediatric cancer patients,22,23 with parents reporting less Life Satisfaction 

compared to the community sample. In the General Life Satisfaction module, the worst life 

satisfaction was reported in the domains of Leisure Activities, Job Situation and 
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Partnership/Sexuality. When interpreting these results, note that most of the respondents were 

mothers, who typically serve as the primary caregivers for their children and thus, have less 

time for their own activities. This is in line with other studies pointing out that parents caring 

for a child with CF have less time as a couple to engage in social and recreational activities 

3,47,48. Interestingly, parents reported better satisfaction with their family life compared to the 

community sample. This finding also fits with prior literature on family adaptation to 

childhood cancer, in which families commonly report higher levels of closeness and family 

cohesion than families of healthy children. A study on the impact of a new diagnosis of a 

chronic illness yielded similar results for parental quality of life,21 concluding that coping 

with a child’s chronic illness may strengthen family cohesion and decrease conflict, as parents 

utilize the emotional support of other family members in their adaptation process. Further, 

Health-Related Life Satisfaction in this parent sample was impaired in most of the life 

domains reported. This may be explained by the burden of everyday management of the 

disease, which results in excessive demands on parents (e.g., establishing good relationships 

with the CF healthcare team and integrating CF treatments into daily routines 14) and 

increased fatigue. As expected, anxious and depressive symptoms were negatively correlated 

with General and Health-related Life Satisfaction and with higher levels of symptom severity, 

a finding that converges with others on quality of life in patients with CF and their families.49  

Study limitations 

 The strengths of this study include its multi-center design, large sample size and use of 

standardized screening measures. However, the study had also several limitations. First, we 

used data from comparison groups that were collected in previous studies. However, although 

we did not collect these data in a parallel manner, we successfully matched the community 

samples for age and gender. It is of course an interesting question whether or not parents 

caring for a child with CF should be compared to general population controls, given the very 
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special circumstances and challenges of living with a chronically ill child which limit the 

comparability of these two groups. However, comparing parents of children with CF to a 

community sample seems to be a reasonable way to estimate the additional psychological 

distress of caring for a child with CF as opposed to “normal” levels of anxious and/or 

depressive symptoms. Unfortunately we have no information about the percentage of parents 

in the comparative populations. Thus, a biasing effect of being a parent could not be ruled out. 

Second, two widely used screening measures were employed to assess the prevalence of 

anxious and depressive symptoms, but these screening results were not further validated with 

a structured, clinical interview. Hence, it is important to note that the elevated rates of above 

cut-off screening results should not be mixed up with respective diagnoses of anxiety and/or 

depressive disorders but rather indicate that a more rigorous clinical assessment is warranted. 

Also, no multi-informant approach was used, but we only relied on parent self-report data. 

Additional selection biases may also have occurred in relation to which CF Centers in 

Germany decided to participate and which parents were recruited for the study.  For example, 

in a sub-study in one clinical site of the German arm of the TIDES study 50 the presence of a 

sample selection bias in terms of healthier persons being more likely to take part was shown. 

This allows for the suggestion, that the present results are rather underestimating the presence 

of symptoms of anxiety and/or depression requiring further clinical evaluation. Unfortunately, 

for practical reasons, we could not gather information on non-participants, which limits the 

generalizability of our results. However, the fact that we were able to recruit a large number 

of parents is supposed to counteract this threat to external validity.  

The cross-sectional design of our study precluded the monitoring of how parental 

symptoms of anxiety, depression and life satisfaction affected long-term health outcomes.  

Future studies should investigate how changes in the child’s health (e.g., acute exacerbations, 

new diagnosis of CF-related diabetes) affect parents’ reports of psychological symptoms and 
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quality of life. Thus, more complex, longitudinal studies are needed to examine the 

bidirectional nature of these relationships.  

Conclusions 

 These results provided evidence for the importance of measuring psychological 

symptoms and quality of life in parents caring for children with CF. Even though a huge part 

of the parents was doing fairly well overall, a significant proportion of caregivers was 

reporting borderline and clinical elevations of anxious and/or depressive symptoms. 

Therefore, systematic screening during routine care, followed by a more thorough clinical 

examination and the provision of psychosocial support and counselling if necessary may 

facilitate improved family functioning, which is likely to have positive effects on children’s 

health outcomes.  
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Figure Legends 

 

Fig.1:  Frequency of elevated scores on the HADS Anxiety Scale (ANX, normal: 0-7, 

borderline: 8-10, abnormal: ≥11) and the CES-D (DEPR, normal: 0-15, 

borderline/international cut-off: 16-23, abnormal/German cut-off: ≥24) in the parent 

sample (parents) and in the general population sample (gen.pop.) 
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Subjects 

Parents of children and adolescents with CF 

A total of 650 parent caregivers (75.5% mothers) of 564 minors with CF (0-17 

years, M=9.5, SD=4.6; 54.9% male) were consecutively recruited for the study during a 

routine clinic visit at their CF center. Participating patients were compared to those not 

participating in this study, but whose data are included in the German CF Registry. These 

data included socio-demographic (e.g., age, gender, education, living situation) and 

medical information (e.g., height, weight, FEV1%). Fewer parents with children under the 

age of 6 years (p<.001) participated in this study than were represented in the Registry, 

and thus there were a few differences on age-correlated indicators (lower height and 

weight in the study sample, as expected for this age group). No other group differences 

were found, indicating that this sample was representative of the school-age and 

adolescent CF cohort in Germany.  

In 478 cases, data were obtained from only one parent (73 fathers, 405 mothers), 

whereas we received two data sets (one from father, one from mother) for the remaining 

86 children. Children’s lung function, measured as FEV1% predicted, ranged from 15.7% 

to 138.7% (M=89.8%, SD=21.1), with 83.2% of the children falling in the normal to mild 

range of disease severity (FEV1% >70) and only 2.5% falling in the severely impaired 

range (FEV1% <40). Table 1 shows the characteristics of the parent sample, separately 

for mothers and fathers.  

Insert Table 1 about here 

Normative data from the German general population  
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To allow for group comparisons, we used the most recent instrument-specific data from 

normative reference samples. For the screening of anxiety, we used data from a German 

survey study.20 The general population sample was selected based on 216 sample points 

in Germany using the random-route-technique (random selection of street, house, flat and 

target subject in the household). This sample, with a response rate of 68%, can be 

assumed to be representative of the adult German population living in private households. 

Individuals from foreign countries were not included in the sample because of problems 

with command of the German language. The original sample, with complete data 

consisted of 2037 people aged 14-92 years, with a mean age of 49.2 (SD=17.3). These 

respondents were matched for age and gender with our parent sample, leading to a 

sample size of 614 (22-60 years, M=40.0 years, SD=7.2, 76.4% female). 

To analyse the data on depression we used comparative data from a representative 

population sample in cooperation with the German study group mentioned above 

(N=2005, 14-91 years, M=48.0, SD=18.3). Matching for age and gender led to a sample 

size of 620 people aged 21-60 years (M=40.0 years, SD=7.3, 76.6% female).  

The life satisfaction data, measured with the Questions on Life Satisfaction 

(FLZM), were also compared to community samples. For the general life satisfaction 

module, data came from a large community sample (N=5036, 14-92 years, M=48.4, 

SD=18.0, 53.7% female). Comparison data for the health-related life satisfaction module 

came from the FLZM standardization study21 with 1338 German adults from the 

community (17-95 years, M=46.9, SD=17.2, 54.6% female). An analogous matching 

procedure was completed for both samples, selecting those participants with an age-

gender combination paralleling the parent caregiver sample. Their responses were 
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weighted so that the age and gender distribution in the two community samples paralleled 

the distribution in the parent caregiver sample. The matching procedure resulted in a 

sample of 2718 subjects for the general life satisfaction module and 768 subjects for the 

health-related life satisfaction module.  
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Response to re-reviews 

 

Dear Dr. Chernick, 

 

Many thanks for forwarding the reviewers´ comments on the revised version of our 

manuscript. We are pleased to learn that our manuscript has been provisionally accepted for 

publication in Pediatric Pulmonology. Again, we would like to thank the reviewers for their 

valuable and helpful comments during the review process.   

 

# reviewer 1:  

We apologize for not having updated the reference list in the marked version of the revision. 

However, the updated reference list including all references cited in the revised text was 

already attached to the “clean version” of the revision (R1clean). We have now also updated 

the reference list in the marked version of the revision (R2marked). No other changes have 

been made to the manuscript.  

 

Best wishes,  

 

Tanja Besier 

Corresponding author 
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Table 1: Study sample characteristics  

Characteristics Mothers 

of minors 

with CF 

(N=491) 

Fathers 

 of minors 

with CF 

(N=159) 

Age (in years) 

range 

M (SD) 

 

21-56 

39.3 (6.1) 

 

26-64 

41.4 (6.4) 

Education (in %) 

no graduation 

secondary school (9-10 years) 

high school (12-13 years) 

university degree 

 

1.2 

64.3 

16.1 

17.6 

 

1.3 

65.4 

7.7 

25.6 

Job situation (in %) 

employed, full-time/shift-working 

employed, part-time 

occasionally working 

homemaker 

retired 

 

11.2 

47.4 

7.7 

30.3 

0.2 

 

91.3 

4.6 

1.3 

- 

2.0 
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Table 2: Comparison of general and health-related life satisfaction scores in the parent and 

community sample (t-tests for independent samples) 

 

Scale Subscales Group N M SD t p 

friends parents 

community 

602 

2717 

8.64 

8.83 

6.26 

5.83 

-0.70 .486 

leisure 

activities 

parents 

community 

599 

2714 

5.51 

6.84 

6.09 

5.74 

-5.04 <.001 

health parents 

community 

594 

2715 

7.44 

10.54 

7.36 

6.61 

-9.49 <.001 

money  parents 

community 

587 

2713 

6.25 

5.97 

6.40 

7.24 

0.91 .365 

job situation parents 

community 

567 

2706 

5.98 

6.70 

6.41 

7.72 

-2.34 .019 

living situation  parents 

community 

596 

2717 

9.57 

9.37 

6.30 

6.51 

0.69 .490 

family  parents 

community 

585 

2711 

12.20 

11.26 

6.95 

7.42 

2.94 .003 

partnership/ 

sexuality 

parents 

community 

552 

2710 

7.74 

9.57 

7.43 

7.89 

-5.01 <.001 

general life 

satisfaction 

total parents 

community 

588 

2717 

63.36 

69.09 

35.79 

38.20 

-3.33 .001 

physical 

condition 

parents 

community 

593 

768 

6.76 

8.72 

6.39 

6.47 

-5.57 <.001 
health-

related life 

satisfaction ability to relax parents 

592 5.43 6.56 -4.86 <.001 
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community 768 7.16 6.46 

energy/zest for 

life 

parents 

community 

587 

768 

7.55 

9.22 

7.26 

6.31 

-4.44 <.001 

mobility  parents 

community 

589 

768 

10.78 

10.11 

6.35 

6.44 

1.92 .056 

vision/hearing parents 

community 

589 

767 

11.93 

12.21 

6.48 

6.69 

-0.77 .444 

freedom from 

anxiety 

parents 

community 

589 

765 

7.83 

8.69 

6.99 

6.62 

-2.30 .022 

freedom from 

aches/pains 

parents 

community 

589 

768 

8.43 

10.15 

7.44 

6.75 

-4.38 <.001 

independence 

of help/care 

parents 

community 

586 

767 

12.17 

13.79 

6.89 

6.12 

-4.50 <.001 

total parents 

community 

591 

768 

70.72 

80.02 

40.08 

38.24 

-9.30 <.001 
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Table 3: Results of the two ANCOVAs for weighted Life Satisfaction scores as 

dependent factors and level of symptom severity on the HADS Anxiety scale (normal-

borderline-abnormal) and on the CES-D (normal-international cut-off 16-German cut-

off 24) as independent factors, controlling for child age and lung function  

  N M (SD) F p η² 

General Life Satisfaction 

HADS-Anxiety normal 

borderline 

abnormal 

211 

75 

58 

69.5 (33.8) 

54.9 (33.8) 

43.5 (36.7) 

14.133 <.001 .077 

CES-Depression normal 

cut-off 16 

cut-off 24 

232 

72 

43 

70.6 (31.8) 

48.8 (34.7) 

32.4 (37.3) 

29.502 <.001 .147 

Health-related Life Satisfaction 

HADS-Anxiety normal 

borderline 

abnormal 

239 

85 

63 

83.9 (36.7) 

56.5 (31.8) 

43.4 (45.0) 

36.957 <.001 .162 

CES-Depression normal 

cut-off 16 

cut-off 24 

266 

79 

47 

85.1 (34.7) 

46.6 (33.4) 

35.3 (41.9) 

62.779 <.001 .245 
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