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ABSTRACT
Objective: To conduct a cross-cultural adaptation of the Cambridge Pulmonary
Hypertension Outcome Review (CAMPHOR) as an instrument to evaluate the perception
of symptoms, functional limitation, and health-related quality of life (HRQoL) in subjects
diagnosed with pulmonary arterial hypertension (PAH) or chronic thromboembolic
pulmonary hypertension (CTEPH) in Colombia. Methods: The adaptation process
involved 3 phases: translation, cognitive debriefing interviews, and a validation survey.
To evaluate the psychometric properties, we recruited individuals ≥ 18 years of age
who had been diagnosed with PAH or CTEPH to take part in the latter two stages of
the adaptation process. All individuals were being followed on an outpatient basis by
the pulmonary hypertension programs at Hospital Universitario San Ignacio, Fundación
Clínica Shaio,and Clínicos IPS, all located in the city of Bogotá, Colombia. Results: A
Spanish-language version of the CAMPHOR was developed for use in Colombia.
The internal consistency was excellent for the symptoms, functioning, and quality of
life scales (Cronbach’s alpha coefficients of 0.92, 0.87, and 0.93, respectively). Testretest reliability was above 0.70. The evaluation of the convergent validity and known
group validity of the CAMPHOR scales confirmed that there were moderate and strong
correlations with the related constructs of the Medical Outcomes Study 36-item ShortForm Health Survey, version 2, as well as showing their capacity to discriminate disease
severity. Conclusions: The Spanish-language version of the CAMPHOR developed for
use in Colombia was the result of a translation and cultural adaptation process that allows
us to consider it equivalent to the original version, having shown good psychometric
properties in the study sample. Therefore, its use to assess the impact of interventions
on the HRQoL of patients with PAH or CTEPH is recommended, in research and clinical
practice.
Keywords: Quality of life; Hypertension, pulmonary; Pulmonary embolism; Psychometrics.

INTRODUCTION
Pulmonary hypertension (PH) is a common hemodynamic
condition defined by a mean pulmonary artery pressure
greater than or equal to 25 mmHg, as determined by
right heart catheterization.(1)
PH accompanies multiple pathological conditions,
which are classified into 5 large groups according to the
physiopathological mechanism involved(2):
1.
2.
3.
4.
5.

Pulmonary arterial hypertension (PAH)
PH associated with left heart disease
PH associated with lung disease and/or hypoxia
Chronic thromboembolic PH (CTEPH)
PH associated with multifactorial mechanisms

The most common causes of PH are group 2 and group
3 conditions, in which PH confers a worse prognosis

despite its mild severity and slow progression. When
PH belongs to group 2 or group 3, it is not considered
a separate disease, and, therefore, treatment is that
of the underlying disease.(3)
In contrast, PAH and CTEPH (groups 1 and 4) are
considered to be uncommon (5% and 4%, respectively),
high mortality diseases of the pulmonary circulation,
resulting from pulmonary vascular remodeling and
vascular bed obstruction, which, over time, cause right
ventricular dysfunction and failure.(1,3,4)
Knowledge of pathophysiological mechanisms has
made it possible to change the clinical course of a
disease that had a mean survival of 2.8 years and
have multiple therapeutic options that can increase life
expectancy, restore exercise tolerance, improve the
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hemodynamic profile, and improve health-related
quality of life (HRQoL).(3-6)
Most medications for treating PAH and CTEPH have
been demonstrated to be effective and safe on the
basis of endpoints such as increases in six-minute
walk distance, improvements in hemodynamic
parameters, improvements in functional class, and
reductions in biomarkers (natriuretic peptide).(3,6-11)
Those endpoints have been shown not necessarily to
correlate with improvements in symptoms, HRQoL, or
life expectancy; therefore, experts recommend that
endpoints that directly evaluate morbidity/mortality
and improvements in HRQoL be considered, so that
new molecules can be approved and included.(12,13)
There is a significant impact on HRQoL in patients
diagnosed with PAH or CTEPH,(14,15) as a result of the
physical and functional limitations of the disease,
comorbidities, and the therapy used.
This impact on HRQoL has been described using tools
such as the Borg scale, the Saint George’s Respiratory
Questionnaire, the Minnesota Living with Heart Failure
Questionnaire, the Medical Outcomes Study 36-item
Short-Form Health Survey (SF-36), the Nottingham
Health Profile, the European Quality of Life-5
Dimensions questionnaire,(15) and emPHasis-10. (16)
Until recently, the first and only questionnaire
developed specifically to assess HRQoL in PH was the
Cambridge Pulmonary Hypertension Outcome Review
(CAMPHOR).(17) This self-administered tool developed
in the United Kingdom was the result of in-depth
interviews conducted with patients with PH and has
3 scales: symptoms (25 questions); functioning (15
questions); and quality of life (25 questions)—with
higher scores corresponding to a greater impact of
the disease on patient HRQoL.
The CAMPHOR has been demonstrated to be a tool
that yields valid, reliable, and sensitive results for
evaluating baseline HRQoL and post- intervention
HRQoL in subjects with PAH or CTEPH,(15,17,18) and,
therefore, it has undergone several semantic and
cultural adaptation processes, all of which resulted in
versions with good psychometric properties, similar
to those of the original version.(19-26)
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HRQoL in subjects diagnosed with PAH or CTEPH in
Colombia.
METHODS
This study was approved by the Research Ethics
Committees of Hospital Universitario San Ignacio,
Fundación Clínica Shaio, and Clínicos IPS, all of which
are located in the city of Bogotá. The adaptation
process to develop a Spanish-language version of the
CAMPHOR for use in Colombia consisted of 3 phases:
translation of the questionnaire; cognitive debriefing
interviews; and a validation survey. Patients were
invited to participate in phases 2 and 3 if they were
≥ 18 years of age, had been diagnosed with PAH or
CTEPH, and were able to complete the forms.
The CAMPHOR was translated using the two-panel
method,(27) which consisted, first, of a bilingual panel,
which was responsible for producing a first Spanishlanguage version of the questionnaire; was formed
of local individuals, who were fluent in English and
Spanish and had no history of professional clinical
practice; and was accompanied by a representative
of Galen Research (the holders of the intellectual
property of the CAMPHOR). Second, a lay panel was
formed including local individuals with an average
level of education and no knowledge of English, who
were responsible for determining whether the phrasing
and the words chosen for each item in the translated
version were acceptable and sounded natural.
Face-to-face semi-structured interviews were
conducted in accordance with a protocol provided
by Galen Research, in which respondents filled out
the questionnaire, while a researcher observed the
uncertainties created by the items and subsequently
asked respondents about item comprehensibility
and aspects of living with PH. The objective of those
interviews was to evaluate the applicability, relevance,
comprehensibility, semantic equivalence, and technical
equivalence of the Spanish-language version of the
CAMPHOR developed by the two panels for use in
Colombia.

The CAMPHOR has been adapted and validated for
use in the United States,(19) Canada,(20) Australia/
New Zealand,(21) Germany/Switzerland/Austria,(22)
Sweden,(23) Portugal,(24) the Netherlands,(25) and
recently in Spain,(26) with all versions having good
psychometric properties.

The Spanish-language version of the CAMPHOR
developed for use in Colombia underwent a
psychometric evaluation to determine whether the
results obtained were reliable, consistent, and valid.
The instrument was administered twice (test-retest),
approximately two weeks apart, to 81 patients who
met the selection criteria and were recruited by
convenience sampling.

Currently in Colombia, there is no instrument that
allows us to evaluate the perception of patients with
PAH or CTEPH regarding the effects of the disease
on different aspects of their lives, which we consider
essential for providing comprehensive treatment and
the necessary support for each patient. Therefore,
the main objective of this study was to conduct a
cultural (semantic and psychometric) adaptation
of the CAMPHOR as an instrument to measure the
perception of symptoms, functional limitation, and

Descriptive statistics for continuous variables are
expressed as mean (standard deviation), median
(interquartile range), and percentage of patients
scoring the minimum and maximum possible
scores. (28,29) Internal consistency was evaluated by
using Cronbach’s alpha coefficient, for which a value
greater than 0.70 is evidence of satisfactory reliability
and indicates an appropriate relationship of the
items with one another, allowing their combination
into a scale. Spearman’s correlation coefficient was
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calculated in order to evaluate the reliability of the
scales over time (test-retest). A value greater than
or equal to 0.70 indicates a low degree of random
error in measurement of the new Spanish-language
version of the instrument.
Convergent validity was determined by evaluating
the level of association between the CAMPHOR and
SF-36v2 scale scores for the first administration (T1),
by using Spearman’s correlation coefficient. Although
higher scores on the SF-36v2 indicate better health
status, the same is not true for CAMPHOR scores.
In order to determine known group validity, the factor
used was perceived symptom severity. Nonparametric
tests for independent samples (Mann-Whitney U
test) were used to test differences in the CAMPHOR
scores between the groups. Values of p < 0.05 were
considered statistically significant.
RESULTS
A bilingual panel consisting of 6 women between
33 and 54 years of age, who were fluent in English
and had no history of clinical practice, translated the
original English-language version of the CAMPHOR
into Spanish. In general, the panel considered that
the instructions and most of the questions were
clear and easy to translate. Translation alternatives
for each item were discussed until consensus on
conceptual equivalence was achieved, and more than
one alternative was provided for some items so that
the lay panel could choose among them. Two items
with significant colloquial components (#23 in the
symptoms scale [“I feel hopeless”] and #10 in the
quality of life scale [“It feels like my body has let
me down”]) were found hard to translate because
of difficulties in conveying the idea of the original
language (“hopelessness” and “disappointment with
one’s body”) into Spanish. The translation sought to
maintain conceptual equivalence, and the lay panel
selected the best alternative for each one.
The lay panel (which consisted of 3 women and
2 men who were between 25 and 53 years of age
and had no knowledge of English) was responsible
for reviewing the translations, that is, the phrasing
and language used, as well as for selecting among
the translation alternatives proposed by the bilingual
panel those that were most appropriate. Some minor
changes were made to three of the items to facilitate
comprehension and make them sound more natural
in Spanish in Colombia.
After the version of the instrument had been
developed and consolidated by the two panels,
in-depth interviews were conducted with 11 subjects
diagnosed with PAH or CTEPH. The subjects completed
the questionnaire in a mean time of 11 minutes
(standard deviation ± 3). During the interviews,
difficulties were identified for the YES/NO response
options in the section on quality of life because the
NO option created a double negative in the item, and,
therefore, the response options were changed to True/

False. However, the questionnaire was considered
understandable, clear, and easy to complete.
Psychometric evaluation was performed with
81 subjects diagnosed with PAH or CTEPH. The
questionnaire was administered at 2 time points 15
days apart (T1 and T2). In addition to the CAMPHOR,
participants completed the SF-36 version 2 (SF-36v2)
at one time point (T1).
The demographic characteristics of participants
are presented in Table 1. The mean age of subjects
was 49 ± 15 years, with females predominating
(female-to-male ratio, 5:1), and, although most
subjects described the severity of their hypertension
as moderate-severe (79%), it is striking that one
third of them were still occupationally active (27%)
or still performed household chores (37%).
The scores on the Spanish-language version of
the CAMPHOR developed for use in Colombia, at T1
and T2, as well as the SF-36v2 scale scores at T1,
are presented in Table 2. High ceiling effects were
observed for some SF-36v2 scales (i.e., a large number
of patients scored the maximum score), which could
suggest that this measure of health status is not
suitably targeted at patients with PH. In contrast, for
the CAMPHOR, there was no evident ceiling or floor
effect (i.e., less than 10% reached the minimum or
maximum score).
Cronbach’s alpha coefficients for internal consistency
are shown in Table 3. For all CAMPHOR scales,
Cronbach’s alpha coefficients were above 0.80,
indicating a good interrelationship among the items
in each scale.
For the sake of reproducibility, patients who reported
or experienced a change in their perception of their
disease severity between T1 and T2 were excluded
from the analysis. The test-retest reliability (Table
4) for each of the 3 CAMPHOR scales (symptoms,
functioning, and quality of life) showed a strong
correlation (0.79; 0.79, and 0.84, respectively) and
was close to the value of 0.85 found in the study that
developed the original instrument. The stable values
observed result in low likelihood of random error
in measurement, adjusting for changes in patient
health status over time. The values obtained for the
CAMPHOR scales are markedly higher than those
obtained for other instruments.
Table 5 shows the correlations between the
CAMPHOR and SF-36v2 scales at T1. As expected, the
CAMPHOR symptoms and functioning scales had strong
correlations with the SF-36v2 physical functioning
and role-physical scales, respectively. The CAMPHOR
quality of life scale score had moderate to strong
associations with the SF-36v2 scale scores, which
indicates that many factors influence quality of life.
For known-group analysis, perceived disease
severity was classified as “Mild/Moderate” and “Fairly
severe/Very severe” because of the small number of
subjects belonging to the “Mild” and “Very severe”
groups. Figure 1 shows the differences in CAMPHOR
J Bras Pneumol. 2019;45(6):e20180332
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Table 1. Demographic characteristics of participants.a

Variable
Age, years
Range
Gender
Female
Male
Marital status
Single
Married/steady partner
Divorced
Widowed
Work activity
Works full time
Works part time
Housewife
Pensioner
Retired due to illness
Unemployed
Student
Other
PH severity
Mild
Moderate
Severe
Very severe

Cognitive debriefing interviews
(n = 11)
38 ± 16
18-69

Validation survey
(n = 81)
49 ± 15
18-79

9 (82)
12 (18)

68 (84)
13 (16)

5 (45)
6 (55)
0 (0)
0 (0)

25 (31)
46 (57)
8 (10)
2 (2)

5 (45.0)
0 (0)
0 (0)
2 (18.0)
1 (9.0)
1 (9.0)
1 (9.0)
1 (9.0)

10 (12.3)
12 (14.8)
30 (37)
18 (22.2)
4 (4.9)
3 (3.7)
2 (2.5)
2 (2.5)

1 (9.0)
4 (36.0)
5 (45.0)
1 (9.0)

10 (12)
33 (40.7)
31 (38.3)
6 (7.4)

Values expressed as mean ± SD or as n (%).

a

Table 2. Questionnaire descriptive scores (time points 1 and 2).

Questionnaire

CAMPHOR (T1)
Symptoms
Functioning
Quality of life
CAMPHOR (T2)
Symptoms
Functioning
Quality of life
SF-36v2 (T1)
Physical functioning
Role-physical
Bodily pain
General health
Vitality
Social functioning
Role-emotional
Mental health

n of patients

Median score
(IQR)

Min-max
possible score

% of patients
scoring the
minimum score

% of patients
scoring the
maximum
score

80
81
81

8 (5-13)
9 (5-14)
5 (3-13)

0-24
0-26
0-22

3.7
4.9
7.4

0
0
0

77
77
77

7 (3-13)
10 (6-15)
5 (2-12)

0-23
0-25
0-24

2.5
4.9
6.5

0
0
0

79
79
79
79
79
79
79
79

50 (30-65)
56 (38-81)
51 (41-72)
50 (35-67)
56 (44-75)
75 (50-100)
83 (50-100)
75 (55-95)

5-100
0-100
0-100
5-100
6-100
13-100
0-100
15-100

0
2.5
2.5
0
0
0
3.7
0

3.7
12.3
14.8
1.2
7.4
32.1
43.2
21.0

IQR: interquartile range; CAMPHOR: Cambridge Pulmonary Hypertension Outcome Review; T1: time point 1; T2:
time point 2; and SF-36v2: Medical Outcome Study 36-Item Short Form Health Survey, version 2

scale scores by disease severity group, with patients
with more severe PH scoring higher on each scale.
Each scale of the Spanish-language version of the
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CAMPHOR developed for use in Colombia was able
to distinguish between patients according to disease
severity.
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DISCUSSION
The process of adapting an instrument prepared
in one language and culture for use in another is a
major methodological challenge in which, in addition
to making an equivalent translation, it is necessary
to conduct a psychometric evaluation process that
Table 3. Cronbach’s alpha coefficients.

CAMPHOR scale
Symptoms
Functioning
Quality of life

Time point 1
0.89
0.90
0.92

CAMPHOR: Cambridge
Outcome Review.

Pulmonary

Hypertension

can ensure that the instrument and the constructs
that it tries to measure really work in similar way
between the populations of interest.(30)
Since the CAMPHOR is the first instrument specifically
developed to evaluate HRQoL in PH, it has been the
one most widely used in clinical studies, and there
have been several publications describing in detail the
process of culturally adapting it for use in different
countries.(19-26) It is important to point out that, in
the adapted versions, good psychometric properties,
similar to those of the original version, were achieved.
The psychometric properties of the Spanish-language
version of the CAMPHOR developed for use in Colombia
were evaluated in a non-probabilistic sample of 81

Table 4. Test-retest reliability.

Test-retest reliability
Symptoms
(n = 50)
0.79

Correlation coefficient

CAMPHOR
Functioning
(n = 51)
0.79

Quality of life
(n = 51)
0.84

Table 5. Coefficients of correlation between the Cambridge Pulmonary Hypertension Outcome Review and the Medical
Outcomes Study 36-Item Short Form Healthy Survey, version 2.*

SF-36v2
Symptoms
−0.76
−0.73
−0.57
−0.67
−0.77
−0.66
−0.55
−0.61

Physical functioning
Role-physical
Bodily pain
General health
Vitality
Social functioning
Role-emotional
Mental health

CAMPHOR
Functioning
−0.76
−0.72
−0.50
−0.55
−0.53
−0.48
−0.34
−0.39

Quality of life
−0.56
−0.74
−0.62
−0.55
−0.67
−0.74
−0.59

−0.69

CAMPHOR: Cambridge Pulmonary Hypertension Outcome Review; and SF-36v2: Medical Outcomes Study 36 Item Short
Form Healthy Survey, version 2. *All correlations were significant (p < 0.01).
14
11

Mean score

10
8
6
4
2
0
Symptoms

Functioning

Quality of life

CAMPHOR scales
Mild/Moderate

Fairly severe/Very severe

Figure 1. Mean Cambridge Pulmonary Hypertension Outcome Review scale scores by perceived disease severity. p <
0.001 for all.
J Bras Pneumol. 2019;45(6):e20180332
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subjects with PAH or CTEPH of different severities.
The demographic characteristics of our population
are similar to those of the population involved in the
study that developed the original CAMPHOR and those
of the populations involved in the different studies
that culturally adapted and validated the CAMPHOR
for use in other countries.(19-26)
The Cronbach’s alpha coefficients for the symptoms,
functioning, and quality of life scales at T1 and T2
were above the minimum required value of 0.70
(strong correlation), being considered appropriate
and similar to those found for the original Englishlanguage version,(18) which confirms the good internal
consistency of the Spanish-language version of the
CAMPHOR developed for use in Colombia.
The percentage of patients scoring the minimum and
maximum possible scores on this Spanish-language
version of the CAMPHOR developed for use in Colombia
was small, which means that the measurement
of health status in patients with PAH or CTEPH is
appropriate and supports the use of the instrument
for post-intervention evaluation of changes.
The evaluation of convergent validity allows us to
estimate the association between two constructs
that are theoretically related to one another. In this
study, the scales of the Spanish-language version of
the CAMPHOR developed for use in Colombia were
correlated with those of the SF-36v2. The CAMPHOR
symptoms and functioning scales were found to
have a strong correlation with the SF-36v2 physical
functioning scale (0.76 for both) and role-physical
scale (0.72 for both). The quality of life scale of the
Spanish-language version of the CAMPHOR developed
for use in Colombia showed strong correlations with
the SF-36v2 role-physical and social functioning scales
(0.74 for both), confirming that the two aspects are
both affected by the disease and are associated with
deterioration in quality of life.
The tool was able to discriminate between patients
with mild/moderate disease and those with severe/very
severe disease, with sicker patients scoring higher,
which provides evidence of known group validity.
There are some potential limitations to our study.
Although the participating subjects were recruited

from specialized centers, they may not be necessarily
representative of the general population in Colombia
because of the sampling type, which may introduce a
sampling bias. However, the bulk of patients diagnosed
with PH are not usually managed in general hospitals
or private practices, but rather in centers similar to
ours, which are considered expert or “referral” centers
for the management of the disease, and, therefore,
the participating subjects could be considered
representative.
Only clinically stable patients being treated on an
outpatient basis were invited to participate in this
study, and those who had very severe disease, were
clinically unstable, and were hospitalized were excluded.
Given that the study was not intended to evaluate the
impact of PAH or CTEPH on quality of life, but rather
to conduct a cultural and semantic adaptation of the
CAMPHOR, we do not consider that the exclusion of
those subjects will have affected this process.
Prospective studies using the Spanish-language
version of the CAMPHOR developed for use in Colombia
are needed to determine the impact of the disease
on quality of life in our population.
The findings of this study suggest that the Spanishlanguage version of the CAMPHOR developed for
use in Colombia as a self-administered, easy-to-use
instrument was the result of a translation and cultural
adaptation process that allows us to consider it
conceptually, semantically, and technically equivalent to
the original version, having shown good psychometric
properties in a sample of patients between 18 and 79
years of age. Therefore, it can be used in research
and clinical practice to assess the impact of health
interventions on the HRQoL of patients with PAH or
CTEPH in Colombia.
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