
1Rawlings GH, et al. BMJ Open 2022;12:e062564. doi:10.1136/bmjopen-2022-062564

Open access 

Coping styles associated with 
depression, health anxiety and health- 
related quality of life in pulmonary 
hypertension: cross- sectional analysis

Gregg Harry Rawlings    ,1 Andrew R Thompson    ,2,3 Iain Armstrong    ,4 
Barbora Novakova    ,5 Nigel Beail    3

To cite: Rawlings GH, 
Thompson AR, Armstrong I, et al.  
Coping styles associated with 
depression, health anxiety and 
health- related quality of life in 
pulmonary hypertension: cross- 
sectional analysis. BMJ Open 
2022;12:e062564. doi:10.1136/
bmjopen-2022-062564

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2022-062564).

Received 03 March 2022
Accepted 31 July 2022

1School of Social Sciences, 
Nottingham Trent University, 
Nottingham, UK
2South Wales Clinical 
Psychology Training Programme, 
Cardiff University, Cardiff, UK
3Clinical Psychology Unit, The 
University of Sheffield, Sheffield, 
UK
4Sheffield Pulmonary Vascular 
Disease Unit, Sheffield Teaching 
Hospitals NHS Foundation Trust, 
Sheffield, UK
5Health and Wellbeing Service, 
Sheffield IAPT, Sheffield Health 
and Social Care NHS Foundation 
Trust, Sheffield, UK

Correspondence to
Dr Gregg Harry Rawlings;  
 gregg. rawlings@ ntu. ac. uk

Original research

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objectives Pulmonary hypertension (PH) is a life- 
shortening disease associated with early mortality and 
high morbidity. With advancements in medical treatment, 
people are living longer with the disease, and research 
is now needed to explore variables that help to enhance 
patient- reported outcomes. This study investigated the 
coping strategies of individuals with PH and examined the 
relationship between coping, depression, health anxiety 
and health- related quality of life (HRQoL).
Design A cross- sectional survey design was used.
Participants Participants (n=121) were recruited from 
membership of Pulmonary Hypertension Association (PHA) 
UK.
Outcome measures Participants completed a series 
of questionnaires assessing depression (Patient Health 
Questionnaire- 9), health anxiety (Short Health Anxiety 
Inventory), HRQoL (emPHasis- 10) and coping (Brief COPE). 
A principal component analysis was used to identify 
participants’ coping profile. A series of correlational, 
linear and moderated multiple regression analyses were 
performed to examine the relationship between coping and 
health- related outcomes.
Results Overall, 43% participants met criteria for 
potential clinical depression. Depression and health anxiety 
were strongly associated with HRQoL, explaining 37% 
and 30% of variance respectively (p<0.001). A principal 
component analysis identified a four- component model of 
coping. Dimensions were named based on construct items: 
‘cognitive and affirmation coping’ (seven items), ‘passive 
coping’ (four items), ‘external coping’ (seven items) 
and ‘substance use coping’ (two items). Cognitive and 
affirmation and external coping moderated the relationship 
between depression and HRQoL, with high use of these 
coping strategies reducing the impact of depression on 
HRQoL. External coping also moderated the effect of health 
anxiety on HRQoL.
Conclusions The results uniquely highlight the 
importance of coping styles and psychological distress 
in predicting HRQoL in PH. Our findings indicate the 
importance to assess for psychological distress in this 
population and suggest the need to offer psychological 
interventions that take into account coping resources and 
strategies.

Pulmonary hypertension (PH) is a progres-
sive disease characterised by elevated pulmo-
nary artery pressure, which ultimately leads to 
right heart failure and death if untreated.1 PH 
is a global term used to describe five distinct 
groups of the disease: group 1: pulmonary 
arterial hypertension (PAH); group 2: PH 
due to left heart disease; group 3: PH caused 
by lung disease; group 4: chronic thrombo-
embolic PH; and group 5: PH due to miscel-
laneous causes.2 Common symptoms of PH 
can include shortness of breath, fatigue, pain, 
weakness, dizziness, oedema and in some 
cases syncope.3

Better disease awareness and a greater 
understanding of the aetiologies of PH have 
helped to advance diagnostic and thera-
peutic approaches, dramatically improving 
treatment outcomes, and resulting in lower 
mortality rates.4 5 As in other conditions in 
which people are living longer with a disease, 
research is now needed to examine the impact 
on daily life and identify variables associated 
with patient outcomes such as quality of life, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ Understanding how patients cope with the demands 
of pulmonary hypertension (PH) can be used to help 
inform services and patient- reported outcomes.

 ⇒ The results demonstrate high rates of distress in 
PH within a community sample, with 43% of people 
scoring above the clinical cut- off for depression.

 ⇒ Coping strategies were found to moderate the re-
lationship between health anxiety and depression, 
and health- related quality of life (HRQoL) in PH.

 ⇒ Coping by seeking external support and cognitive- 
based strategies buffered the impact of psychologi-
cal distress on HRQoL.

 ⇒ Clinical factors, such as PH severity, were not in-
cluded as covariates, and therefore, it is not clear 
how objective measures of the impact of PH influ-
ence coping.
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the evidence from which can be used to inform care and 
support.6

The WHO functional class can be used to help indi-
cate the severity of patients’ symptoms of PH. This index 
ranges from I, indicative of patients experiencing none 
to mild PH- related symptoms during physical activity, to 
IV suggesting patients will experience severe symptoms 
at rest.7 However, the WHO classification system was 
not designed to reflect the psychosocial impact of living 
with PH. A qualitative synthesis of adults’ lived accounts 
summarised the specific challenges posed by the disease, 
including the burden of living with disabling symptoms, 
intensive treatment regimens, impact on loved ones, 
stigma of PH and lack of understanding from others.8

Coping has been viewed as cognitive, emotional and 
behavioural strategies employed in an attempt to manage 
distress perceived as threatening.9 This response requires 
the individual to recognise and appraise the stressor, 
taking into consideration the expected outcome and 
their perceived ability to cope.10 A large evidence base 
exists examining how people cope with living with long- 
term health conditions11–14; however, no studies to date 
have quantitively investigated coping in people with PH. 
Understanding how patients cope with a disease can help 
to identify targets for intervention and assist in identifica-
tion of individuals most at risk of experiencing difficul-
ties.15 This is particularly relevant in PH, as treatments 
aim to sustain health- related quality of life (HRQoL), 
and early intervention is viewed as essential in reducing 
morbidity.5

The primary aim of this study was to explore the 
specific coping strategies used by people with PH. We 
used the Brief COPE measure,16 which explores 14 
different coping strategies, including: self- distraction, 
denial, substance use, behavioural disengagement, 
venting, self- blame, active coping, use of emotional 
support, use of instrumental support, positive reframing, 
planning, acceptance, humour and religion. This tool 
is one of the most commonly used measures to assess 
coping in clinical populations.17 While some studies have 
grouped coping strategies dichotomously (ie, approach- 
focused and avoidance- focused coping strategies), there 
is no clear consensus on scales underlying composi-
tion across samples. Moreover, given that the question-
naire was not designed for this purpose, the developer 
suggests that researchers should group items based on 
datasets collected from specific samples as the pattern of 
relationships between items will differ between groups 
of individuals.18 Indeed, the variation in subscales iden-
tified across clinical samples is likely to reflect the idio-
syncratic challenges associated with specific life events. In 
fact, numerous studies using this measure have applied 
different statistical analyses to examine the psychometric 
properties of higher order structures,19 including prin-
cipal component analyses to combine items to identify 
components that define coping styles components.20 21

A secondary aim of the current study was to assess how 
coping strategies are related to depression, health anxiety 

and HRQoL, using a series of correlational and regression 
analyses. As observed elsewhere, the relationship between 
psychological factors and burden of a long- term health 
condition is likely to be influenced by the coping strategies 
an individual uses (Hundt et al 2015). Lower HRQoL,22 
and depression and anxiety are commonly reported as 
high in people with PH.22–24 Although health anxiety has 
not specifically been examined in this condition, there 
is evidence to suggest individuals experience anxiety 
about their condition, which could further contribute 
to distress.8 Therefore, we hypothesised depression and 
health anxiety would be related to lower HRQoL, and this 
relationship would be moderated by specific components 
of coping strategies.

METHODS
Participants
A cross- sectional design was employed, using a conve-
nience sampling method. The article has been conducted 
in line with the Strengthening the Reporting of Observa-
tional Studies in Epidemiology checklist (online supple-
mental file 1).25

Nahlen Bose et al26 examined the relationship between 
HRQoL and coping in individuals with chronic heart 
failure. Coping significantly predicted the physical 
(R2=0.26, p<0.001) and mental (R2=0.4, p<0.001) health 
composite of the QoL measure, equating to an observed 
effect size (f2) of 0.35–0.67. A prior analysis using 
G*Power, with an effect size f2 of 0.35, alpha level of 0.05, 
80% power suggested a total sample size of at least 25 was 
required.

Participants were recruited over the span of 2 weeks 
from advertisements electronically sent to members of 
Pulmonary Hypertension Association (PHA) UK. To be 
eligible, participants must have been aged 18 years or over, 
living in the UK, diagnosed with PH, able to complete 
self- report questionnaires independently in English and 
provide informed consent.

Procedure
Individuals interested in the study were instructed to 
access a website link directing them to the participant 
information sheet. If individuals still wished to take part 
after reading the information sheet, they were asked to 
complete a consent form and series of questionnaires 
(see further). All measures were hosted by Qualtrics.

Measures
Demographic questionnaire
This included name, age, gender, ethnicity, living status, 
employment status, level of education, PH diagnosis and 
functional class, and duration of PH.

Quality of life
The emPHasis- 10 is a PH specific HRQoL measure.27 
Participants are asked to rate how 10 problems related 
to life with PH have affected them ‘recently’ on a 
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unidimensional scale. Possible scores range from 0 to 
50, with a higher score indicative of lower HRQoL. The 
measure has excellent internal reliability (α=0.9)27; Cron-
bach’s alpha within the current study was α=0.94.

Depression
The Patient Health Questionnaire- 9 (PHQ- 9)28 was used 
to measure symptoms of depression. This is a nine- item 
measure asking participants how often they have been 
bothered by a range of depression- related difficulties over 
the previous 2 weeks. Scores range from 0 to 27; a score of 
0–4 indicating ‘no difficulties with depression’, 5–9 ‘mild 
difficulties’, 10–14 ‘moderate’, 15–19 ‘moderately severe’ 
and 20 or higher ‘severe depression’. A cut- off of ≥10 has 
been found to be a valid and reliable measure for major 
(clinical) depression.29 This measure has previously been 
used in those with PH.30 The PHQ- 9 was found to have 
good internal consistency (α=0.88) in the current sample.

Health anxiety
The Short Health Anxiety Inventory (SHAI)31 was used 
to measure participants’ anxiety in response to how they 
appraised their health. This measure asks respondents 
to endorse items assessing their thoughts, feelings and 
behaviours about health anxiety over the past week on 
a scale ranging from 0 to 3 according to specific state-
ments. While the SHAI is typically an 18- item measure, 
it can be converted to 14 items when exploring health 
anxiety in people with an existing medical disease. The 
14- item measure has been found acceptable in clinical 
samples, demonstrating high internal consistency (Cron-
bach’s alpha 0.84).32 There is not a cut- off point that has 
been used consistently in the literature; however, one 
study performed a discriminant function analysis that 
suggested a score of 18 or higher identified people with 
significant health anxiety (hypochondriasis).33 Internal 
consistency was excellent (α=0.9) in this sample.

Coping styles
The Brief COPE measure16 was used to examine partic-
ipants’ coping. Individuals were asked how often they 
engage in 28 behaviours when experiencing hardship 
in their life, which are aggregated into 14 coping strate-
gies (two items per each coping strategy). Possible scores 
for each strategy ranged from 2 to 8, with a higher score 
indicating greater use. Cronbach alphas were all within 
the acceptable range or higher (α=0.65–0.94), with the 
exception of denial (α=0.58).

Data analysis
HRQoL scores were normally distributed (Kolmogorov- 
Smirnov p=0.085); therefore, parametric tests were used. 
Descriptive statistics were used to describe participants’ 
sociodemographic and clinical characteristics, and 
coping profile. No data were missing.

A principal components analysis was used. A direct 
oblimin rotation was applied as there is a strong theoret-
ical basis for the coping strategies investigated here to 
be related.34 The determinant of the correlation matrix 

was 1.379, suggesting this approach was suitable. Solu-
tions were analysed using Kaiser- Meyer- Olkin measure of 
sampling adequacy, Bartlett’s test of sphericity, commu-
nalities, scree plot, variance explained and the compo-
nent matrix. Missing data were excluded using pairwise 
deletion.

A series of Pearson’s correlation tests were performed to 
explore the association between HRQoL and self- reported 
depression, health anxiety and coping strategies. To test 
whether depression or health anxiety predicted HRQoL 
and explore whether different coping styles moderated 
this relationship, a series of moderated multiple regres-
sion analyses were conducted—all predictor variables 
were mean- centred. Significant interaction terms were 
decomposed using a series of simple slope analyses; 
which involved seperating coping strategies from contin-
ious variables into dichotomous variables. This enabled 
us to examine the relationship at high (1SD above 
the mean) and low (1SD below the mean) use of each 
coping strategy. Stepwise multiple regression analyses 
were performed to identify whether coping components 
significantly predicted scores of psychological distress 
(depression and health anxiety). It is not common prac-
tice to correct alpha levels in regression studies and so the 
alpha level of 0.05 was accepted.35 All data analyses were 
performed using SPSS V.25.

Patient, public involvement
The conception and research design of the study was 
developed in collaboration with PHA UK.

RESULTS
Sociodemographic and clinical characteristics
Demographic characteristics of the sample (n=121) are 
summarised in table 1. On average, participants had PH 
for 8.8 years; however, a large variance was observed. Most 
participants had either idiopathic PH or chronic throm-
boembolic PH; however, 13.2% were not sure of the 
group of their diagnosis. The largest group of individuals 
did not know their functional class (39.7%); of those who 
did, class III and II were most reported.

Participant’s mean HRQoL was 23.6 (SD=13.5) and 
health anxiety 15.4 (SD=7.3). On average, participants 
scored 8.9 (SD=6.2) on the measure of depression. Find-
ings suggested less than one- third experienced no symp-
toms of depression (29.8%), whereas 42.9% of the sample 
met criteria indicative of the possible presence of clini-
cally significant depression warranting the need for inter-
vention (see table 1).

Coping profiles
Participants’ scores on each of the 14 strategies of coping 
are displayed in table 2. Overall, the most frequently 
used coping strategy was acceptance and self- distraction, 
whereas substance abuse and behavioural disengagement 
were the least common.
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Results from the principal component analysis of the 
28 Brief COPE items, indicated the Kaiser- Meyer- Olkin 
measure of sampling adequacy was 0.75 (above the 
recommended value of >0.6). Bartlett’s test of sphericity 
was significant (χ2 (378)=1719.2, p<0.001). Commu-
nalities for the 28 items were >0.3. Therefore, findings 
support the use of the proposed method to examine data 
collected using the Brief COPE.

The initial eigenvalues and scree plot indicated eight 
components (>1 eigenvalue) accounted for 70.5% of the 
cumulative variance; the first four components accounted 
for 25.1%, 10.3%, 9.2% and 7% (>2 eigenvalue), whereas 
the remaining four explained 5.3%, 5.1%, 4.5% and 
3.9% (<1.5 eigenvalue). A four- component solution was 
preferred because of the levelling off of variance as indi-
cated by eigenvalues and visual inspection of the scree 
plot (figure 1), which demonstrated a discontinuity in the 
curve after the fourth components. Moreover, many of 
the items that loaded (>0.4) on components five to eight 
were also coloaded (>0.3) on the first four components.

The final four components model explained 51.6% 
of the cumulative variance (all communalities remained 
at >0.3). After inspecting the pattern matrix, eight items 
were removed because they coloaded (>0.3) on more 
than one component, which were related to active (n=2), 
denial (n=2), humour (n=2), planning and venting; thus, 
no items relating to denial, active coping or humour were 
included in the final model. All 28 items loaded on at 
least one primary component (>0.4).

The first component included items relating to distrac-
tion (n=2), positive reframing (n=2), acceptance (n=2) 
and planning (n=1). Cronbach’s alpha was α=0.8. As 
these strategies reflect participants’ thinking processes, 
the component was named ‘cognitive and affirmation 
coping’. The second component consisted of items 
assessing behavioural disengagement (n=2) and self- blame 

Table 1 Sociodemographic and clinical factors (n=121), 
mean and (SD) unless otherwise stated

Factors Responses

Age 58.3 (14.7)

Gender   

Female 73.6% (n=89)

Male 26.4% (n=32)

Ethnicity   

White 99.2% (n=120)

Asian 0.8% (n=1)

Living status

Alone 18.2% (n=22)

With family 81% (n=98)

With friends 0.8% (n=1)

Employment status

Employed 28.1% (n=34)

Retired 52.9% (n=64)

Student 1.7% (n=2)

Unemployed 17.4% (n=21)

Education   

High school 23% (n=28)

College or higher 77% (n=93)

Years since PH diagnosis 8.5 (8.8)

Type of PH   

Idiopathic PH 38% (n=46)

Connective tissue disease 6.6% (n=8)

Chronic thromboembolic PH 25.6% (n=31)

Congenital PH 8.3% (n=10)

Other 8.3% (n=10)

Not sure 13.2% (n=16)

PH class   

Class I 6.6% (n=8)

Class II 21.5% (n=26)

Class III 28.9% (n=35)

Class IV 3.3% (n=4)

Not sure 39.7% (n=48)

HRQoL 23.6 (13.5)

PHQ- 9   

Overall 8.9 (6.2)

None (0–4) 29.8% (n=36)

Mild (5- 9) 27.3% (n=33)

Moderate (10- 14) 24% (n=29)

Moderately severe (15- 19) 12.4% (n=15)

Severe (20- 27) 6.5% (n=8)

SHAI   

15.4 (7.3)

Scoring 18 or above 34.7% (n=42)

HRQoL, health- related quality of life; n, number of participants; PH, 
pulmonary hypertension; PHQ- 9, Patient Health Questionnaire- 9; 
SHAI, Short Health Anxiety Inventory.

Table 2 Participant’s scores on Brief COPE items

Brief COPE coping strategy Mean (SD)

Acceptance 6.1 (1.8)

Self- distraction 5.2 (1.9)

Active coping 5 (1.8)

Use of emotional support 4.7 (1.8)

Planning 4.7 (1.9)

Positive refraining 4.5 (1.9)

Use of informational support 4 (1.7)

Self- blame 3.6 (1.7)

Humour 3.6 (1.8)

Venting 3.5 (1.6)

Religion 3.2 (1.9)

Denial 3 (1.3)

Behavioural disengagement 2.9 (1.2)

Substance use 2.6 (1.2)
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(n=2). Cronbach’s alpha was α=0.7. These strategies are 
characteristic of avoidance and unhelpful approaches; as 
such, this component was labelled ‘passive coping’. The 
third component represented items assessing emotional 
support (n=2), instrumental support (n=2), religion 
(n=2) and venting (n=1). Cronbach’s alpha was α=0.8. 
Given all these strategies involve seeking support from 
others, it was termed ‘external coping’. The final compo-
nent included items addressing substance use (n=2). 
Cronbach’s alpha was α=0.9; this construct was subse-
quently named ‘substance use coping’. Composite scores 
were created for each strategy of coping by summing the 
items; a higher score indicating greater use (table 3).

Relationship between coping style, depression, health anxiety 
and HRQoL
A series of Pearson’s correlational analyses demon-
strated HRQoL was significantly related to health anxiety 
(r=0.55, p<0.001) and depression (r=0.61, p<0.001). In 
turn, health anxiety and depression were significantly 
correlated (r=0.65, p<0.001).

Regarding coping strategies, passive coping was signifi-
cantly positively correlated with depression, health 
anxiety and lower HRQoL. Substance use was positively 
related to depression and passive coping. External coping 
was positively associated with health anxiety and cognitive 
and affirmation coping. Cognitive and affirmation coping 
was not significantly related to any clinical measure 
(table 4). A stepwise multiple regression analyses revealed 
passive coping significantly predicted both depression 
(F(1,118)=103.79, p<0.001) accounting for 46% of the 
variation, and health anxiety (F(1,118)=43.53, p<0.001) 
accounting for 26%; the other approaches were excluded 
by the analysis.

A linear regression analysis revealed depression signifi-
cantly predicted HRQoL, accounting for 37% of the 
variance (F(1,119)=70, p<0.001). A series of moderated 
regression analyses were performed by adding in the 
interaction term between coping strategy (cognitive and 
affirmation coping, passive coping, external coping and 
substance use coping) and depression (table 5). The 
relationship between depression and HRQoL (ΔR2=0.4, 
ΔF(3,116)=26.1, standardised β=0.63, p<0.001) was found 
to be moderated by cognitive and affirmation coping 
(standardised β=−0.18, p=0.017) as indicated by signif-
icant interaction effects. The relationship between the 
same variables (ΔR2=0.4, ΔF(3,116)=25.2, standardised 
β=0.62, p<0.001) was also moderated by external coping 
(standardised β=−0.14, p=0.05). No significant interac-
tion effects were observed in passive coping or substance 
use. The interactions were decomposed using simple 
slopes analyses, which demonstrated there was a buff-
ering effect of both cognitive and affirmation coping and 
external coping strategies, such that high levels of cogni-
tive and affirmation (standardised β=0.47, p<0.001) and 
external coping (standardised β=0.48, p<0.001) weak-
ened the relationship between depression and HRQoL. 
Conversely, low levels of coping strengthened the asso-
ciation (standardised β cognitive and affirmation=0.79, 
p<0.001; standardised β external=0.76, p<0.001).

Health anxiety was also found to significantly predict 
HRQoL, explaining 30% of the variance (F(1,119)=51.1, 
p<0.001). The same analysis described previously 
suggested the relationship between health anxiety and 
HRQoL (ΔR2=0.35, ΔF(3,116)=20.45, standardised 
β=0.58, p<0.001) was moderated by external coping 
(standardised β=−0.17, p=0.03), as indicated by signifi-
cant interaction effects (table 5). A simple slopes analysis 

Figure 1 Scree point prior to final four factor analysis.
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Table 3 Loading from the principal component s analysis with direct oblimin rotation for a four- component solution model

Item

Component loading

Communality
Cognitive and 
affirmation coping

Passive 
coping

External 
coping

Substance 
use coping

1 I’ve been turning to work or other activities to take my 
mind off things.

0.55       0.48

4 I’ve been using alcohol or other drugs to make myself feel 
better.

      0.87 0.78

5 I’ve been getting emotional support from others.     −0.73   0.59

6 I’ve been giving up trying to deal with it.   0.67     0.47

10 I’ve been getting help and advice from other people.     −0.66   0.54

11 I’ve been using alcohol or other drugs to help me get 
through it.

      0.9 0.84

12 I’ve been trying to see it in a different light, to make it seem 
more positive.

0.67       0.59

13 I’ve been criticising myself.   0.67     0.52

15 I’ve been getting comfort and understanding from 
someone.

    −0.77   0.6

16 I’ve been giving up the attempt to cope.   0.77     0.6

17 I’ve been looking for something good in what is happening. 0.67       0.59

19 I’ve been doing something to think about it less, such 
as going to movies, watching TV, reading, daydreaming, 
sleeping or shopping.

0.56       0.41

20 I’ve been accepting the reality of the fact it has happened. 0.65       0.45

21 I’ve been expressing my negative feelings.     −0.6   0.48

22 I’ve been trying to find comfort in my religion or spiritual 
beliefs.

    −0.48   0.33

23 I’ve been trying to get advice or help from other people 
about it.

    −0.71   0.59

24 I’ve been learning to live with it. 0.69       0.46

25 I’ve been thinking hard about what steps to take. 0.6       0.49

26 I’ve been blaming myself for things that happened.   0.65     0.44

27 I’ve been praying or meditating.     −0.45   0.32

Eigenvalue 7 2.89 2.58 1.97   

% of 
variance

25.6 10.3 9.2 7   

Mean 18.38 6.45 13.98 2.58   

SD 4.95 2.5 4.6 1.15   

Coloaded items have been removed.

Table 4 Pearson’s correlation coefficients between coping and health measures

HRQoL Depression Health anxiety
Cognitive and 
affirmation coping

Passive 
coping

External 
coping

Depression 0.61***

Health anxiety 0.55*** 0.66***

Cognitive and affirmation coping 0.04 0.1 0.14

Passive coping 0.42*** 0.68*** 0.52*** 0.08

External coping 0.02 0.1 0.19* 0.47*** 0.12

Substance use coping 0.11 0.28** 0.12 −0.01 0.22* −0.06

*<0.05, **<0.01, ***<0.001.
HRQoL, health- related quality of life (higher scores suggesting lower HRQoL).
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revealed high use of external coping reduced the associ-
ation between health anxiety and HRQoL (standardised 
β=0.42, p<0.001), whereas low use increased the relation-
ship (standardised β=0.74, p<0.001).

DISCUSSION
This is the first study to investigate the coping profile of 
people with PH. Using the Brief COPE tool, we identi-
fied a four- component model of coping in PH, and we 
have investigated how these four coping styles relate to 
depression, health anxiety and HRQoL. Our findings 
are consistent with other research demonstrating the 
high rates of depression and anxiety in those with PH.23 
However, given that the current sample was recruited 
from the community, as opposed to individuals under 
the care of services, it is alarming that 42.9% of partici-
pants met the cut- off indicative of the possible presence 
of clinically significant depression and 34.7% for health 
anxiety. Moreover, to our knowledge, this is the first 
study examining anxiety relating to health specifically 

in PH. On the group level, participants’ scores (M=15.4) 
were greater than what has been reported using the same 
measure in patients with a diagnosed anxiety disorder 
(M=14.9); individuals attending gastroenterology 
(M=11.4), general practitioner appointments (M=11.2) 
and MRI appointments (M=10.6); students (M=9.6); 
and non- patient controls (M=9.4).31 The high levels of 
depression and anxiety found in our community sample 
are at a stark contrast to the fact that just over one- third 
of patients with PH who present with mood difficulties 
receive treatment.36

People with PH demonstrated employing a range 
of strategies to cope with life adversities, with a greater 
tendency to use acceptance, self- distraction and active 
coping, as opposed to substance abuse and behavioural 
disengagement. Results indicate this is likely to be a 
helpful approach, as our analysis demonstrated that 
the latter two coping strategies loaded on two of the 
four components—passive coping and substance use 
coping—which were related to depression, health anxiety 
and lower HRQoL. In fact, in a stepwise regression anal-
ysis, passive coping was the only significant predictor of 
depression and health anxiety suggesting that although 
these coping strategies are used less frequently in this 
group, it is important to identify individuals who are at 
risk of engaging in such behaviours. However, it should 
also be noted that due to the cross- sectional nature of this 
study, we cannot make any strong conclusions regarding 
the direction of the relationship, for example, whether 
passive coping is a causal factor or a symptom of depres-
sion or anxiety.

The third coping strategy identified in the analysis was 
termed external coping, characterised by behaviours 
through which participants sought practical, emotional 
and spiritual support from others. This coping strategy 
was found to be an important moderator, mitigating 
(although not fully eliminating) the impact of both 
depression and health anxiety on HRQoL. Receiving 
support from others is a common strategy of coping 
observed across populations living with a long- term 
condition.37 However, patients with PH have previously 
described difficulties when seeking care. For instance, 
fear of stigmatisation and lack of understanding from 
others regarding the nature of the disease has resulted 
in some feeling the need to conceal their symptoms and 
avoid situations where they may have to disclose their 
diagnosis.38 39 Given the importance of external networks, 
support- targeted interventions are likely to be beneficial 
in helping to reduce the stigma and misunderstanding 
surrounding the condition, thus better supporting people 
with PH to share their experiences and receive care from 
others. Moreover, while carers’ needs are all too often 
overlooked in medical provision, evidence has demon-
strated the social and emotional impact PH can also 
have on carers.40 Therefore, helping to increase carers’ 
knowledge, confidence and develop helpful strategies 
of coping is also likely to contribute to further improve-
ments in patients’ HRQoL.

Table 5 Moderated regression analyses without simple 
slopes analysis (HRQoL as dependent variable)

Models R2 β t

Depression 0.4 0.63 8.68***

Cognitive and affirmation coping −0.04 −0.53

Depression × cognitive and affirmation 
coping

−0.18 −2.42*

Depression 0.38 0.61 6.07***

Passive coping 0.5 0.41

Depression × passive coping −0.08 −0.85

Depression 0.4 0.62 8.53***

External coping −0.06 −0.79

Depression × external coping −0.14 −1.98*

Depression 0.38 0.63 8.11***

Substance use coping −0.06 −0.66

Depression × substance use coping 0.01 0.08

Health anxiety 0.32 0.56 7.23***

Cognitive and affirmation coping −0.05 −0.65

Health anxiety × cognitive and 
affirmation coping

−0.09 −1.17

Health anxiety 0.34 0.47 5.25***

Passive coping 0.21 2.1*

Health anxiety × passive coping −0.07 −0.76

Health anxiety 0.35 0.58 7.56***

External coping −0.1 −1.27

Health anxiety × external coping −0.17 −2.25*

Health anxiety 0.31 0.55 7.04***

Substance use coping 0.05 0.57

Health anxiety × substance use coping 0.001 0.02

P<0.05, **p<0.01, p<0.001.
HRQoL, health- related quality of life.
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Interestingly, our analysis suggested that greater use 
of external coping was related to higher levels of health 
anxiety. While it should be noted that the correlation was 
low (r=0.19), it is nevertheless consistent with the tendency 
of people with health anxiety to seek reassurance and 
support from others as a way of managing anxiety and 
uncertainty about their symptoms. It is also important to 
note that this coping approach was the only component 
that moderated the relationship between HRQoL and 
both health anxiety and depression suggesting high use 
reduced the association. While this can be an effective 
strategy reducing feelings of anxiety in the short term, 
over- reliance on reassurance- seeking tends to serve an 
unhelpful maintenance function in the long- term.41 42 
However, this needs to be balanced with the need for 
individuals with PH to be vigilant towards change in their 
PH symptoms and seek medical care when necessary. It 
may therefore be important for future research to iden-
tify helpful ways for individuals with the disease to receive 
external support, which does not perpetuate their anxiety.

The final component identified in the analysis repre-
sented cognitive and affirmation coping strategies. This 
consisted of planning, acceptance, self- distraction and 
positive reframing. One of the most well- known models of 
coping developed by Lazarus and Folkman9 distinguishes 
between problem- focused and emotion- focused (also 
known as active and passive) coping, suggesting problem- 
focused coping efforts to be an adaptive way of responding 
to stressors, although this is debated.43 Indeed, qualitative 
evidence has demonstrated patients with PH engage in 
extensive planning to help manage the short- term and 
long- term effects of the disease.44

Importantly, in the present study, cognitive and affir-
mation coping was found to moderate the relationship 
between depression and HRQoL, serving a protective 
function for those who made greater use of this strategy. 
Helping patients with PH develop cognitive coping skills 
may therefore be a helpful target for intervention. While 
there is a dearth of evidence examining psychological 
interventions in PH, there is some evidence to support 
their use.23 45 A pilot randomised controlled trial of a self- 
help cognitive–behavioural therapy (CBT) intervention 
for anxiety in PH found changes in unhelpful cognitions 
and behaviours mediated the relationship between inter-
vention group (CBT vs waitlist) and change in anxiety and 
depression.46 The use of cognitive techniques to alleviate 
distress is at the core of CBT where positive reframing 
and distraction are often used, as well as third- wave CBT 
approaches, such as acceptance and commitment therapy 
(ACT), which makes use of acceptance and mindfulness. 
Both types of treatment may be beneficial to patients. 
Indeed, while there is growing evidence demonstrating 
a link between psychological factors and patient- reported 
outcomes, further research is needed. Coping strategies 
identified in the present sample merits future research 
to validate proposed components for example using a 
confirmatory factor analysis. This could also be assessed 
in specific subgroups of people with PH such as those with 

diagnosed anxiety or depression, or individuals from non- 
white communities (120 of 121 self- reported themselves 
as white in the current study). Longitudinal research 
would also clarify the relationship between coping styles 
and challenges associated with PH overtime, for example, 
experiences of diagnosis, managing the daily demands of 
the condition and palliative and end- of- life care.

Limitations
Given that participants self- reported the aetiology of 
their PH group and WHO function classification, with 
a considerable proportion reporting to be ‘not sure’ of 
either, we did not add these as factors in the regression 
analyses. This approach was taken in order to avoid type 1 
and 2 errors. Indeed, PH class has been shown to predict 
participants’ HRQoL using the emPHasis10 measure.27

A further limitation was the representativeness of our 
sample. While many of the demographic characteristics 
were typical of PH samples (eg, a higher proportion of 
females and those aged 50 and above),47 participants 
in this study were a self- selected group of relatively 
highly educated, English- speaking individuals proac-
tively accessing support from a PH organisation online. 
As such, participants’ involvement in the charity may 
be impacting on their coping style, as reflected by their 
scores on seeking emotional and instrumental support.

The findings should be viewed in light of the knowl-
edge that the data were collected in the weeks following 
the easing of shielding (this involved people in the UK 
with a pre- existing medical condition that made them 
more susceptible to COVID- 19 (such as PH) spend 12 
weeks taking additional infection control precautions). 
This may have conceivably contributed to increased levels 
of health- related worry and anxiety within our sample for 
oneself and for loved ones and therefore a greater need 
to turn to others for practical and emotional help and 
support.

Conclusions
This study has provided a unique insight into the coping 
styles of people with PH. Four distinct coping styles 
emerged, which were related to measures of depres-
sion, health anxiety and HRQoL. While coping by 
seeking external support as well as cognitive and affir-
mation coping strategies had a buffering effect on the 
impact of health anxiety and depression on HRQoL, 
the tendency to use more passive ways of coping and 
coping by substance misuse were associated with poorer 
psychological outcomes. The results are consistent with 
previous research suggesting people with PH are at a 
greater risk of experiencing psychopathologies. Findings 
add to growing evidence base demonstrating the role of 
psychological factors in predicting quality of life in those 
with this disease. Understanding the coping styles of this 
sample has highlighted a range of potential therapeutic 
targets, supporting the use of psychological treatments 
aimed at cognitive and emotional processes. Given the 
observed importance of support systems, patients are also 
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likely to benefit from interventions focused on the provi-
sion of information and support to caregivers, although 
further research is required in these areas.

Acknowledgements We wish to thank staff at Pulmonary Hypertension 
Association UK for their assistance in data collection. Also, for the reviewers for 
raising several important points with an earlier version.

Contributors GHR was the guarantor and responsible for the conception of the 
study, data collection and analysis, and writing up the study for publication. He 
approved the final version for publication. ART and NB were responsible for the 
conception of the study, provided feedback on data collection and analysis and 
writing up the study for publication. They approved the final version for publication. 
IA was responsible for the conception of the study, provided feedback on data 
collection and writing up the study for publication. He approved the final version 
for publication. BN was responsible for data analysis and writing up the study for 
publication. She approved the final version for publication.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study involves human participants and was approved by 
Ethical assessment and approval was sought and obtained from the University of 
Sheffield (035318).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Gregg Harry Rawlings http://orcid.org/0000-0003-4962-3551
Andrew R Thompson http://orcid.org/0000-0001-6788-7222
Iain Armstrong http://orcid.org/0000-0001-5898-3087
Barbora Novakova http://orcid.org/0000-0001-9638-7032
Nigel Beail http://orcid.org/0000-0002-7916-9313

REFERENCES
 1 Galiè N, Humbert M, Vachiery JL. ESC/ERS guidelines for the 

diagnosis and treatment of pulmonary hypertension. Eur Respir J 
2015;46:903–75.

 2 Hoeper MM, Ghofrani H- A, Grünig E, et al. Pulmonary hypertension. 
Dtsch Arztebl Int 2017;114:73–84.

 3 Frost A, Badesch D, Gibbs JSR, et al. Diagnosis of pulmonary 
hypertension. Eur Respir J 2019;53:1801904.

 4 Humbert M, Sitbon O, Simonneau G. Treatment of pulmonary arterial 
hypertension. N Engl J Med 2004;351:1425–36.

 5 Yaghi S, Novikov A, Trandafirescu T. Clinical update on pulmonary 
hypertension. J Investig Med 2020;68:821–7.

 6 Foster C, Calman L, Richardson A, et al. Improving the lives of 
people living with and beyond cancer: generating the evidence 
needed to inform policy and practice. J Cancer Policy 2018;15:92–5.

 7 McGoon M, Gutterman D, Steen V, et al. Screening, early detection, 
and diagnosis of pulmonary arterial hypertension: ACCP evidence- 
based clinical practice guidelines. Chest 2004;126:14S–34.

 8 Rawlings GH, Beail N, Armstrong I, et al. Adults’ experiences of living 
with pulmonary hypertension: a thematic synthesis of qualitative 
studies. BMJ Open 2020;10:e041428.

 9 Lazarus R, Folkman S. Stress, appraisal, and coping. New York: 
Springer, 1984.

 10 Hoffman MA, Lent RW, Raque- Bogdan TL. A social cognitive 
perspective on coping with cancer: theory, research, and 
intervention. Counsel Psychol 2013;41:240–67.

 11 Li C- C, Shun S- C. Understanding self care coping styles in patients 
with chronic heart failure: a systematic review. Eur J Cardiovasc Nurs 
2016;15:12–19.

 12 Fairfax A, Brehaut J, Colman I, et al. A systematic review of the 
association between coping strategies and quality of life among 
caregivers of children with chronic illness and/or disability. BMC 
Pediatr 2019;19:215.

 13 Rand KL, Cohee AA, Monahan PO, et al. Coping among breast 
cancer survivors: a confirmatory factor analysis of the brief COPE.  
J Nurs Meas 2019;27:259–76.

 14 Ciobanu I, Di Patrizio P, Baumann C, et al. Relationships between 
coping, anxiety, depression and health- related quality of life in 
outpatients with substance use disorders: results of the SUBUSQOL 
study. Psychol Health Med 2020;25:179–89.

 15 Brenner GF, Melamed BG, Panush RS. Optimism and coping as 
determinants of psychosocial adjustment to rheumatoid arthritis.  
J Clin Psychol Med Settings 1994;1:115–34.

 16 Carver CS. You want to measure coping but your protocol’ too long: 
Consider the brief cope. Int J Behav Med 1997;4:92–100.

 17 Hagan TL, Fishbein JN, Nipp RD, et al. Coping in patients with 
incurable lung and gastrointestinal cancers: a validation study of the 
brief cope. J Pain Symptom Manage 2017;53:131–8.

 18 Carver C. Brief COPE, 2018. Available: http://local.psy.miami.edu/ 
faculty/ccarver/availbale-self-report-instruments/brief-cope/

 19 Kapsou M, Panayiotou G, Kokkinos CM, et al. Dimensionality of 
coping: an empirical contribution to the construct validation of 
the brief- COPE with a Greek- speaking sample. J Health Psychol 
2010;15:215–29.

 20 Baumstarck K, Alessandrini M, Hamidou Z, et al. Assessment 
of coping: a new French four- factor structure of the brief COPE 
inventory. Health Qual Life Outcomes 2017;15:8.

 21 Timpka T, Spreco A, Dahlstrom O, et al. Suicidal thoughts (ideation) 
among elite athletics (track and field) athletes: associations with sports 
participation, psychological resourcefulness and having been a victim 
of sexual and/or physical abuse. Br J Sports Med 2021;55:198–205.

 22 Yorke J, Deaton C, Campbell M, et al. Symptom severity and its 
effect on health- related quality of life over time in patients with 
pulmonary hypertension: a multisite longitudinal cohort study. BMJ 
Open Respir Res 2018;5:e000263.

 23 Bussotti M, Sommaruga M. Anxiety and depression in patients with 
pulmonary hypertension: impact and management challenges. Vasc 
Health Risk Manag 2018;14:349–60.

 24 Takita Y, Takeda Y, Fujisawa D, et al. Depression, anxiety and 
psychological distress in patients with pulmonary hypertension: a 
mixed- methods study. BMJ Open Respir Res 2021;8:e000876.

 25 von Elm E, Altman DG, Egger M, et al. The strengthening the 
reporting of observational studies in epidemiology (STROBE) 
statement: guidelines for reporting observational studies. Prev Med 
2007;45:247–51.

 26 Nahlen Bose C, Bjorling G, Elfstrom ML, et al. Assessment of coping 
strategies and their associations with health related quality of life 
in patients with chronic heart failure: the brief cope restructured. 
Cardiol Res 2015;6:239–48.

 27 Yorke J, Corris P, Gaine S, et al. emPHasis- 10: development of a 
health- related quality of life measure in pulmonary hypertension. Eur 
Respir J 2014;43:1106–13.

 28 Kroenke K, Spitzer RL, Williams JBW. The PHQ‐9. J Gen Inter Medi 
2001;16:606–13.

 29 Clark D, Oates M. Improving access to psychological therapies: 
measuring improvement and recovery adult services (version 2), 
2014. Available: http://www.oxfordahsn.org/wp-content/uploads/ 
2015/11/measuring-recovery-2014.pdf

 30 Harzheim D, Klose H, Pinado FP, et al. Anxiety and depression 
disorders in patients with pulmonary arterial hypertension and 
chronic thromboembolic pulmonary hypertension. Respir Res 
2013;14:104.

 31 Salkovskis PM, Rimes KA, Warwick HMC, et al. The health 
anxiety inventory: development and validation of scales for the 
measurement of health anxiety and hypochondriasis. Psychol Med 
2002;32:843–53.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062564 on 10 A

ugust 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4962-3551
http://orcid.org/0000-0001-6788-7222
http://orcid.org/0000-0001-5898-3087
http://orcid.org/0000-0001-9638-7032
http://orcid.org/0000-0002-7916-9313
http://dx.doi.org/10.3238/arztebl.2016.0073
http://dx.doi.org/10.1183/13993003.01904-2018
http://dx.doi.org/10.1056/NEJMra040291
http://dx.doi.org/10.1136/jim-2020-001291
http://dx.doi.org/10.1016/j.jcpo.2018.02.004
http://dx.doi.org/10.1378/chest.126.1_suppl.14S
http://dx.doi.org/10.1136/bmjopen-2020-041428
http://dx.doi.org/10.1177/1474515115572046
http://dx.doi.org/10.1186/s12887-019-1587-3
http://dx.doi.org/10.1186/s12887-019-1587-3
http://dx.doi.org/10.1891/1061-3749.27.2.259
http://dx.doi.org/10.1891/1061-3749.27.2.259
http://dx.doi.org/10.1080/13548506.2019.1679847
http://dx.doi.org/10.1007/BF01999741
http://dx.doi.org/10.1007/BF01999741
http://dx.doi.org/10.1207/s15327558ijbm0401_6
http://dx.doi.org/10.1016/j.jpainsymman.2016.06.005
http://local.psy.miami.edu/faculty/ccarver/availbale-self-report-instruments/brief-cope/
http://local.psy.miami.edu/faculty/ccarver/availbale-self-report-instruments/brief-cope/
http://dx.doi.org/10.1177/1359105309346516
http://dx.doi.org/10.1186/s12955-016-0581-9
http://dx.doi.org/10.1136/bjsports-2019-101386
http://dx.doi.org/10.1136/bmjresp-2017-000263
http://dx.doi.org/10.1136/bmjresp-2017-000263
http://dx.doi.org/10.2147/VHRM.S147173
http://dx.doi.org/10.2147/VHRM.S147173
http://dx.doi.org/10.1136/bmjresp-2021-000876
http://dx.doi.org/10.1016/j.ypmed.2007.08.012
http://dx.doi.org/10.14740/cr385w
http://dx.doi.org/10.1183/09031936.00127113
http://dx.doi.org/10.1183/09031936.00127113
http://www.oxfordahsn.org/wp-content/uploads/2015/11/measuring-recovery-2014.pdf
http://www.oxfordahsn.org/wp-content/uploads/2015/11/measuring-recovery-2014.pdf
http://dx.doi.org/10.1186/1465-9921-14-104
http://dx.doi.org/10.1017/s0033291702005822
http://bmjopen.bmj.com/


10 Rawlings GH, et al. BMJ Open 2022;12:e062564. doi:10.1136/bmjopen-2022-062564

Open access 

 32 LeBouthillier DM, Thibodeau MA, Alberts NM, et al. Do people with 
and without medical conditions respond similarly to the short health 
anxiety inventory? An assessment of differential item functioning 
using item response theory. J Psychosom Res 2015;78:384–90.

 33 Alberts NM, Hadjistavropoulos HD, Jones SL, et al. The short health 
anxiety inventory: a systematic review and meta- analysis. J Anxiety 
Disord 2013;27:68–78.

 34 Brasileiro SV, Orsini MRCA, Cavalcante JA, et al. Controversies 
regarding the psychometric properties of the brief COPE: the case 
of the Brazilian- Portuguese version "COPE Breve". PLoS One 
2016;11:e0152233.

 35 Armstrong RA. When to use the Bonferroni correction. Ophthalmic 
Physiol Opt 2014;34:502–8.

 36 Somaini G, Hasler E, Muller- Mottet S. Anxiety and depression are 
highly prevalent in pulmonary hypertension and might improve with 
target therapy. Eur Respir J 2015;46:PA2112.

 37 Rosland A- M, Heisler M, Janevic MR, et al. Current and potential 
support for chronic disease management in the United States: the 
perspective of family and friends of chronically ill adults. Fam Syst 
Health 2013;31:119–31.

 38 Yorke J, Armstrong I, Bundock S. Impact of living with pulmonary 
hypertension: a qualitative exploration. Nurs Health Sci 
2014;16:454–60.

 39 Armstrong I, Rochnia N, Harries C, et al. The trajectory to diagnosis 
with pulmonary arterial hypertension: a qualitative study. BMJ Open 
2012;2:e000806.

 40 Guillevin L, Armstrong I, Aldrighetti R, et al. Understanding the 
impact of pulmonary arterial hypertension on patients' and carers' 
lives. Eur Respir Rev 2013;22:535–42.

 41 Beesdo- Baum K, Jenjahn E, Höfler M, et al. Avoidance, safety 
behavior, and reassurance seeking in generalized anxiety disorder. 
Depress Anxiety 2012;29:948–57.

 42 Wells A. The metacognitive model of GAD: assessment of meta- 
worry and relationship with DSM- IV generalized anxiety disorder. 
Cognit Ther Res 2005;29:107–21.

 43 Baker JP, Berenbaum H. Emotional approach and problem- focused 
coping: a comparison of potentially adaptive strategies. Cogn Emot 
2007;21:95–118.

 44 Kingman M, Hinzmann B, Sweet O, et al. Living with pulmonary 
hypertension: unique insights from an international ethnographic 
study. BMJ Open 2014;4:e004735.

 45 Winter L, Naumann F, Olsson K, et al. Metacognitive therapy for 
adjustment disorder in a patient with newly diagnosed pulmonary 
arterial hypertension: a case report. Front Psychol 2020;11:143.

 46 Rawlings GH, Beail N, Armstrong I, et al. Self- help cognitive 
behavioural therapy for anxiety in pulmonary hypertension: pilot 
randomised controlled trial. ERJ Open Res 2022;8:00526–2021.

 47 Connolly MJ, Kovacs G. Pulmonary hypertension: a guide for GPs. 
Br J Gen Pract 2012;62:e795–7.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-062564 on 10 A

ugust 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1016/j.jpsychores.2014.12.014
http://dx.doi.org/10.1016/j.janxdis.2012.10.009
http://dx.doi.org/10.1016/j.janxdis.2012.10.009
http://dx.doi.org/10.1371/journal.pone.0152233
http://dx.doi.org/10.1111/opo.12131
http://dx.doi.org/10.1111/opo.12131
http://dx.doi.org/10.1037/a0031535
http://dx.doi.org/10.1037/a0031535
http://dx.doi.org/10.1111/nhs.12138
http://dx.doi.org/10.1136/bmjopen-2011-000806
http://dx.doi.org/10.1183/09059180.00005713
http://dx.doi.org/10.1002/da.21955
http://dx.doi.org/10.1007/s10608-005-1652-0
http://dx.doi.org/10.1080/02699930600562276
http://dx.doi.org/10.1136/bmjopen-2013-004735
http://dx.doi.org/10.3389/fpsyg.2020.00143
http://dx.doi.org/10.1183/23120541.00526-2021
http://dx.doi.org/10.3399/bjgp12X658467
http://bmjopen.bmj.com/


 

 

STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies 

 

Section/Topic Item 

# 
Recommendation Reported on page # 

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1 

(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2-3 

Introduction  

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 5-7 

Objectives 3 State specific objectives, including any prespecified hypotheses 6-7 

Methods  

Study design 4 Present key elements of study design early in the paper 7 

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 

collection 

7-8 

Participants 

 

6 

 

(a) Give the eligibility criteria, and the sources and methods of selection of participants 7-8 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 

applicable 

8-9 

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 

comparability of assessment methods if there is more than one group 

8-10 

Bias 9 Describe any efforts to address potential sources of bias 7-10 

Study size 10 Explain how the study size was arrived at 7 

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 

why 

10 

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding 10 

 

 

 

 

(b) Describe any methods used to examine subgroups and interactions 10 

(c) Explain how missing data were addressed 10 

(d) If applicable, describe analytical methods taking account of sampling strategy 10 

(e) Describe any sensitivity analyses 10 

Results    

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-062564:e062564. 12 2022;BMJ Open, et al. Rawlings GH



 

 

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 

confirmed eligible, included in the study, completing follow-up, and analysed 

11-12 

  (b) Give reasons for non-participation at each stage na 

  (c) Consider use of a flow diagram Na 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 

confounders 

12 

  (b) Indicate number of participants with missing data for each variable of interest Na 

Outcome data 15* Report numbers of outcome events or summary measures 11-19 

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 

interval). Make clear which confounders were adjusted for and why they were included 

11-19 

  (b) Report category boundaries when continuous variables were categorized 11-19 

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period Na 

Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 11-19 

Discussion    

Key results 18 Summarise key results with reference to study objectives 19-24 

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 

magnitude of any potential bias 

23 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 

similar studies, and other relevant evidence 

19-24 

Generalisability 21 Discuss the generalisability (external validity) of the study results 19-24 

Other information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 

which the present article is based 

4 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2022-062564:e062564. 12 2022;BMJ Open, et al. Rawlings GH


	Coping styles associated with depression, health anxiety and health-related quality of life in pulmonary hypertension: cross-sectional analysis
	Abstract
	Methods
	Participants
	Procedure
	Measures
	Demographic questionnaire
	Quality of life
	Depression
	Health anxiety
	Coping styles

	Data analysis
	Patient, public involvement

	Results
	Sociodemographic and clinical characteristics
	Coping profiles
	Relationship between coping style, depression, health anxiety and HRQoL

	Discussion
	Limitations
	Conclusions

	References


