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Background

• Cystic fibrosis (CF) is the most common life-
limiting genetic disease in people of white 
European descent

• It affects 1 in 2500 live births in UK and USA
• Pathway of chronic decline
• Early diagnosis is important for survival
• National neonatal screening programmes 

established in many parts of Western world



Impact on parents

• Diagnosis of CF in a child is a major life event
• Physical condition generally fluctuates markedly
• Day to day practical demands challenging
• Treatment regimens rigorous; time-consuming
• Couples need to establish good patterns of coping 

early on and majority of parents adapt well
• Vulnerable to depression; partnership difficulties



Depression in the general population

• Episodes of depression predict further episodes 
in an escalating cycle of vulnerability

• Women report more depressive symptoms
• Maternal depression can influence parent-child 

attachment leading to cognitive, emotional and 
behavioural difficulties in the child

• Supportive relationship is a protective factor in 
the context of a life event



Depression in parents of child with CF

• Vulnerable to elevated levels of depression
• Inequity of parental roles include stressors 

relating to frustration of role expectations, role 
conflict, affective exchange 

• Role strain in mothers taking most responsibility 
for child and healthcare tasks, likely to be a 
factor associated with depression

• Not known if relationship quality can moderate 
effect of a CF diagnosis on depression



Aims

I. To identify the persistent risk of depression 
in mothers and fathers following a clinical 
diagnosis of CF in a child

II. To determine whether the quality of the 
couple relationship and role polarisation 
independently predict depression, and 
examine whether depression in the presence 
or absence of a CF diagnosis is moderated by 
aspects of relationship and role?



Design issues
• Sensitive and vulnerable population
• Prospectively follow up over time 

• Wanted to assess consecutive sample of CF families 
within 3 months of diagnosis 
– achieved 62% in 3 months, 82% in 4 months

• In-depth interviews

• Cross-informant issues (mothers and fathers) 
• Selection of control group
• Matching: variables, logistics



Methods

• Matched cohort design

Diagnosis of CF 
(Exposed)

Outcome

No diagnosis 
(Not exposed) Outcome



Matched Cohort Design

• Matched cohort designs are uncommon and seldom 
mentioned in standard epidemiological text books

• Used to prevent confounding by the matching variables 
by preventing an association with exposure

• Useful for controlling other related confounders that 
may be hidden, not known, or where difficult to 
achieve matching 

• Unexposed subjects selected so that distribution of 
matching factors is identical to distribution in exposed  

• Useful for improving study efficiency
• May improve statistical efficiency (but not assured)



Matching variables
• Age (caliper matched ±3 months)

– Demands of a newborn may be associated with 
postnatal depression in mothers

• Sex (M/F)
– Male and female children are known to have 

different physical vulnerabilities and prognostic 
outcomes

• Position of the child in the family (first/not first)
– Birth order and number of siblings known to be 

associated with different psychosocial outcomes



Recruitment
• CF cases: 

– consecutive sample of children presenting with a new 
diagnosis of CF over a 4 year period at two main centres in 
Liverpool and Manchester and 11 peripheral clinics

– families eligible if 2 primary care-givers (biological, step, 
foster, adoptive) were living with the child

• Controls (no diagnosis of CF): 
– 3 general practices in Liverpool and on the Wirral
– GP databases queried to produce a list of matches relating 

to each CF case, based on age and sex
– list then refined to include position in family
– 1 child randomly selected from 10 suitable matches



Exclusions
• Only one parent was living with index child
• Either parent had a psychotic illness such that interview 

and questionnaires would unsettle them
• Either parent had a physical illness rendering them 

incapable of providing child care
• Recent child death in family
• Complex social problems involving statutory services 

and/or child protection plans
• Moved house and untraceable
• English not first or second language



Recruitment flowchart



Questionnaires administered

• Administered for CF group at baseline (within 3 months 
of diagnosis) and 9 months later; controls 9 months apart

• Main outcome: Beck Depression Inventory (BDI-II)
– Cut-off  <13 not depressed, ³ 13 dysphoria/depression

Predictors:
• Quality of the couple relationship: Dyadic Adjustment 

Scale (DAS)   (£104 recommend referral to couple counselling)

• Role polarisation (as indexed by the no. of times mother 
completing childcare tasks entirely alone): Role Division 
Card Sort (categorised high/low)



Statistical Methods
•Descriptive and summary statistics (mostly 

paired comparisons), correlations 

•Stratified Mantel-Haenszel approach
-Followed approach of Rothman and Greenland (1998), p270

-Useful to show the sparseness of the data/remains robust

-Useful for examining effect-measure modification within strata

• Conditional fixed effect linear regression
-Test for moderator interaction effect using STATA



Effect-measure modification

“Effect-measure modification differs from confounding …
[because] whereas confounding is a bias that the investigator hopes 
to prevent or remove from the effect estimate, effect-measure 
modification is a property of the effect under study. Thus, effect-
measure modification is a finding to be reported rather than a bias 
to be avoided.”

Ref: Greenland and Rothman, Modern Epidemiology 2nd ed., chapter 15



Table 1



I. Prevalence of dysphoria

Table 2    Prevalence of dysphoria (mild depression) in the CF and control groups at baseline and follow-up

Dysphoria (BDI-II) Clinical cut-off n Count % n Count % Percentage difference95% CI

Baseline (³ 13)

Mothers 45 20 44.4 45 16 35.6 8.9% (-11%,28%)

Fathers 45 15 33.3 45 8 17.8 15.5% (-4%,34%)

Both partners in a couple 45 10 22.2 45 5 11.1 20% (-2%,39%)

Follow-up (³ 13)

Mothers 41 15 36.6 41 13 31.7 4.9% (-18%,27%)
Fathers 39 7 17.9 39 4 10.3 7.7% (-8%,24%)
Both partners in a couple 39 6 15.4 39 2 5.1 13% (-4%,34%)

Dysphoria (BDI-II) - Beck Depression Inventory - Beck 1996

CF Group Control Group CF/Control paired difference



POOLED EFFECTS

Stratum 
specific 
effects

Group 
effects

BDI Time B CF group Control group CF group Control group RRMH RRMH
a LL UL

mothers 
female/not 1st/<9mths 4 1 4 4 4.00
female/1st/<9mths 2 1 5 3 1.20
male/not 1st/<9mths 2.5 0.5 3 2 3.33
male/1st/<9mths 3 1 6 5 2.50
4 lower age strata 2.60 1.05 6.42
female/not 1st/³ 10mths 1 2 4 4 0.50
female/1st/³ 10mths 1 5 10 12 0.24
male/not 1st/³ 10mths 1 2 5 6 0.60
male/1st/³ 10mths 1 1 4 5 1.25
4 upper age strata 0.46 0.17 1.29
8 aggregated strata 1.1 0.59 2.05

fathers 
female/not 1st/<9mths 1.5 0.5 4 4 3.00
female/1st/<9mths 1.5 0.5 5 3 1.80
male/not 1st/<9mths 1.5 0.5 3 2 2.00
male/1st/<9mths 1.5 0.5 5 4 2.40
4 lower age strata 2.26 0.97 5.28
female/not 1st/³ 10mths 0 0 3 3   
female/1st/³ 10mths 2 3 10 12 0.80
male/not 1st/³ 10mths 1 1 5 6 1.20
male/1st/³ 10mths 0 0 4 5
4 upper age strata 0.90 0.24 3.41
8 aggregated strata 1.42 0.66 3.08

RRMH
a  - pooled Mantel Haenszel risk-ratio

Table 3  Prospective effect of CF/Control group membership on dysphoriab in mothers and fathers after adjusting 
for matching variables and sparse data. Overall estimates and subgroups for upper and lower age strata at follow-up 
are displayed

RRMH  - Mantel Haenszel risk-ratio - Rothman and Greenland 1998

LL & UL - lower and upper limits for 95% confidence intervals
Dysphoriab - Beck Depression Inventory cut-off ³ 13, Beck 1996

Number of participants 
with dysphoria

Number participants in each 
stratum



Summary of Results I

• Elevated prevalence of depression in mothers, 
fathers and in both parents in CF group 
compared to control group at baseline and 
follow up (NS)

• Stratum-specific effects suggested an elevated 
risk of depression for mothers and fathers with 
children diagnosed at £9 months (baseline and 
follow up)

• Pooled overall main effects for depression NS



II. Role polarisation
• Mothers in both groups performed the majority of 

childcare tasks at both time points
• In control group fathers reported that mothers performed 

childcare tasks less often alone at follow up compared to 
baseline (p=0.04)

• Mothers and fathers reports’ indicated that couples shared 
healthcare tasks more often in CF group than control 
group at baseline (p=0.02)

• No association between role polarisation and depression 
or quality of relationship (excluded from further analysis)



Quality of couple 
relationship



Moderator model

Outcome variable
(depression)

Moderator
(Relationship quality)

Predictor variable
(CF/Control group)

(a)

(c)
(b)

(a) Group membership as a predictor for depression over nine months.
(b) Prediction of depression from quality of the couple relationship over nine months.
(c) Evidence for an interaction between the independent variables of CF/control group 
membership and quality of the couple relationship in predicting depression.



Model results
Table 4 Conditional fixed effect linear regression

Shared couple Model Step R2 Variables b 95%CI P 

Partner satisfaction 
(DAS), Group (1= CF, 0 
= Control)

1 .22 Partner satisfaction 0.22 -0.11,0.57 .18

Group 58.2 12.7,103.8 .01

Group by partner 
satisfaction

-0.52 -0.92,-0.11 .01

Baseline depression 
(BDI-II), partner 
satisfaction (DAS), group 
(1 = CF, 0 = Control)

1 .22 Baseline depression 0.39 0.15,0.63 .002

2 .30 Baseline depression 0.28 -0.01,0.56 .05

Partner satisfaction 0.27 -0.06,0.6 .1

Group 53.74 9.79,97.68 .018

Group by partner 
satisfaction

-0.49 -0.88,-0.09 .017



Summary of Results II
•The shared couple rating of relationship 
quality was associated with lower rates of 
maternal depression at 9 months (r=-0.39, 
p=0.02) in parents of children with CF only

•After controlling for maternal depression at 
baseline, evidence of an interaction between 
group membership and shared couple rating 
of relationship quality confirmed this 
association (b=-0.49, p=0.017)



Conclusions

• Parents may be more vulnerable to depression when their 
child is diagnosed with CF during first months of life

• Elevated risk of depression has implications for an early 
diagnosis made through new-born screening programmes

• Evidence that a good quality relationship offers protection 
against depression in mothers of children diagnosed with CF

• Couple relationship should be a clear target for interventions 
aimed at promoting an adaptive response

• Study design maximized the potential of a small dataset in
an area of study where data collection is difficult and very 
time-consuming
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