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Introduction:  Home  respiratory therapies  (HRT) are  treatments aimed at  diseases  that  are  generally

chronic  and  that  have  a significant impact on  the  biopsychosocial  aspects  of patients’ lives. No vali-

dated patient-reported outcome  measures (PROM)  and  patient-reported  experience measures  (PREM)

are available  to assess the  impact of these treatments  on quality  of life  (QoL) in HRT.  The objective  of this

work  was to  identify  and validate PROMs and  PREMs in HRT.

Methods: The process was divided  into 5 stages:  review  of the  literature,  patient  interviews,  qualita-

tive  validation  workshops, cognitive  validation,  and  psychometric  validation.  For the  identification  of

PROM  and PREM,  consensus  techniques  were  used with  patients,  caregivers,  specialist  doctors,  and ther-

apists.  The evaluation  was based  on  items that  were  collected  from  questionnaires on diseases  commonly

treated  with  HRT techniques  in clinical practice. The psychometric  validation was analyzed  by  a team  of

psychologists  trained in the  methodology.

Results: For  the  literature review, 20 articles met  the  inclusion  and exclusion  criteria. After patient

interviews,  the  research  team selected  40 PROM items for  each treatment  from the  total of 51  PROM

questionnaires  found  for  respiratory  diseases. For the  validation  workshops, the  list of selected  items

had  to be  reduced  to a final number of 15.  After  the  workshops, 8 preliminary  questionnaires  were

drawn  up  (4  PROMs  and  4 PREMs).  A  second  validation  round  was then  held  and  the  questionnaires

were modified with  the  list of PREMs  and PROMs resulting from the  whole  process. The psychometric

validation of PROM and  PREM  questionnaires for  each of the  therapies  consisted of an exploratory  factor

analysis  (EFA) and  a confirmatory factor  analysis  (CFA). Overall,  1299  questionnaires answered  by  650

patients  were  obtained.

Conclusions: A  preliminary  set of PREMs  and PROMs  associated  with  HRT with  good  reliability  indexes

was  developed:  Cronbach’s  alpha and Composite Reliability Index (CRI).  These  are  questionnaires with  a

5-point  Likert scale that  the  patient can  quickly  complete and  which  provide  excellent  scores for  accept-

ability,  reliability,  and  validity  in  psychometric  tests.  This  may  offer HRT units  a robust  basis  for  better

monitoring  of  patient outcomes  and needs  and improve  healthcare quality  and  clinical outcomes.
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Desarrollo  y validación  de  la  medida  de resultado  informada  por  el  paciente
(PROM)  y  la  medida  de  la  experiencia  informada  por  el  paciente  (PREM)  en
terapias  respiratorias  domiciliarias:  oxigenoterapia,  tratamiento  con  CPAP,
ventilación  mecánica  y terapia  con  aerosoles

r  e  s u  m e  n

Introducción: Las  terapias respiratorias domiciliarias  (TRD)  son  tratamientos  dirigidos  a patologías, gen-

eralmente  crónicas, que  tienen un  impacto significativo  en  los aspectos  biopsicosociales  de  la vida del

paciente.  No  hay PROM y  PREM  validados  informados  por  los pacientes  para evaluar  el  impacto  de  los

tratamientos  en  sí mismos  en la calidad  de  vida  (CdV)  en  la TRD. El objetivo  de este  trabajo es identificar

y validar  las  PROM y PREM en  las  TRD.

Métodos: Se  ha realizado un proceso de  cinco  etapas:  investigación bibliográfica,  entrevistas a pacientes,

talleres  de  validación  cualitativa, validación  cognitiva  y  validación  psicométrica.  Para  la  identificación  de

PRO  y  PRE se utilizaron  técnicas  de  consenso  con  pacientes,  cuidadores,  médicos  especialistas  y terapeutas.

Se  basó  en  ítems  recogidos de  cuestionarios relacionados  con patologías  prevalentes  tratadas  con  TRD  y

que  se utilizan  en  la práctica  clínica.  Para  la validación psicométrica,  un equipo de  psicólogos  metodólogos

realizó  los análisis.

Resultados: Para la revisión  bibliográfica,  20 artículos  cumplieron con los  criterios de  inclusión  y

exclusión.  Después de  las  entrevistas  con  los pacientes, el equipo de investigación  seleccionó  40 ítems

PRO  para cada  terapia  de  un total  de  51 cuestionarios  PRO  encontrados  para  enfermedades respiratorias.

Con los  talleres de  validación  se tuvo que reducir  la lista  de  ítems  seleccionados  a  una lista  final de  15.

Después de  los  talleres  se realizaron  8 cuestionarios  preliminares  (4 PRO  y 4 PRE). Luego  de una segunda

validación, los  cuestionarios fueron  modificados  con  la lista de  PRE  y  PRO resultante  de  todo  el proceso.

La validación  psicométrica  de  los  cuestionarios  PROM  y  PREM  en  cada una de  las  terapias consistió  en

un análisis factorial  exploratorio  (EFA) y  un análisis  factorial  confirmatorio  (AFC). Se obtuvieron  1.299

cuestionarios  respondidos  por 650  pacientes.

Conclusiones: Se ha desarrollado  un primer  conjunto  de  PREM  y PROM  relacionados  con la TRD,  con

buenos índices  de  fiabilidad: alfa de  Cronbach y  Composite  Reliability  Index  (CRI).  Se trata  de  cuestionarios

con una escala  de  5 puntos  Likert  que el paciente  puede completar  rápidamente con  excelentes  pun-

tuaciones de  aceptabilidad, fiabilidad  y  validez  en  las pruebas psicométricas.  Los servicios de TRD  ahora

podrían  tener una base para un mejor  seguimiento  de  los resultados  y  las necesidades  de  los  pacientes y,

por  lo  tanto,  para mejorar  la calidad  de  la atención  médica  y  los  resultados  clínicos.

© 2021  Sociedad Española  de  Neumologı́a y  Cirugı́a Torácica  (SEPAR). Publicado  por  Elsevier  España,

S.L.U. Este  es un  artı́culo Open  Access bajo  la licencia  CC  BY-NC-ND (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introduction

Home respiratory therapy (HRT) is a  set of therapeutic services

and ventilation support for the treatment of respiratory disorders,

as well as the control of the various parameters indicating alter-

ations in body oxygenation.1,2 These therapies are prescribed for

the long term or chronically, with the goal of improving the health-

related quality of life (HRQOL) of patients with respiratory diseases

such as severe chronic obstructive pulmonary disease (COPD),

sleep apnoea, hypoventilation syndromes, pulmonary fibrosis, cys-

tic fibrosis and bronchiectasis or  neuromuscular diseases.

Patient Reported Outcomes (PROs) are results provided by

patients based on  their perception of their health level, quality

of life, symptoms, mental health and functional condition associ-

ated with the care they receive or  a  treatment.3 When speaking of

Patient Reported Experience (PREs) we refer to the information pro-

vided by patients on their experience with the treatments, service

and assistance received.4 These are  an excellent tool for evaluating

the quality of patient care. PREs deal with specific patient expe-

riences: waiting time, information received, assistance received,

accompaniment, follow-up, their experience with the facilities,

etc.1,5 PROMs are standardized instruments used to  measure PROs.

They are tools that make it possible to measure the impact of a

health intervention. There are generic PROMs (developed to mea-

sure in a general way) and specific PROMs (developed for a  specific

health problem or specific population). PREMs are instruments that

objectively evaluate the patient’s experience.

At the time of starting this research, there were no PROMs and

PREMs instruments for a  standard gathering of patients perceived

HRQOL and their experience with a given therapy or service.6 This

paper is a  step in that direction, assessing the creation of  specific

items for measuring PROs for the assessment of chronic obstructive

pulmonary disease (COPD), sleep apnoea, hypoventilation syn-

dromes, pulmonary fibrosis, cystic fibrosis and bronchiectasis or

neuromuscular diseases identified and selected for HRT patients.

Regarding PREs, identified PREMs that were subsequently validated

by clinical professionals and patients as useful and effective for

managing therapies. The aim is  to develop specific PROMs and

PREMs instruments for each of the four home therapies: oxygen

therapy, aerosol therapy, CPAP, and mechanical ventilation. This

research received the approval of the Ethical Committee of the

University Rey Juan Carlos, Madrid (N. 0312201917419).

Materials and methods

This study was carried out following 5 stages: bibliographi-

cal  research, patient interviews, inquiry and validation workshops,

cognitive validation of questionnaires and Psychometric Validation

as recommended by literature (Fig. 1).

Use of qualitative approaches for  item identification

When trying to  create new PRO and PRE  from ground it is very

important to  work with a  qualitative approach, since they allow

researchers to  identify key areas for patients, that  can be later used

for a  scale or a  questionnaire.7,8 The important question at this stage

of the research is to  identify what matters most to patients and

caregivers of HRT.9 In the initial stages of research, an exploratory

approach is  needed that produces new knowledge10,11 (Fig.  2).
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Fig. 1. Research phases.

Fig. 2. Article selection algorithm.

The methods used for inquiry and item identification were inter-

views and workshops. As recommended by the American Society

for Anesthesiology it is  important to “gather the opinions of patient

focus groups and relevant health care professionals”.12

Their nature is inductive, and the accuracy depends on the right

selection of participants.13 The sample can be small and does not

aim to be fully representative, but to  produce information that is

both rich and coherent with research questions.14 It is only in a

second phase, when a  quantitative approach is  needed in  order to

assess validity and reliability with large samples.15,16

Criteria to  be met by PRO  and PRE in HRT

The driver for the research was a  tender for home respira-

tory care issued by the Catalan Health Department. The tender

demanded from applicants the use of PROM and PREM in HRT

in order to meet following criteria: patient monitoring, patient

empowerment, adherence to therapy, patient satisfaction, lifestyle

changes, intelligent storage of data and changes in care processes

and care relationships.

Bibliographical research

Bibliographical research was conducted in two  phases. The first

one was conceived to determine whether there were already PRO

and PRE scales for home respiratory therapies (HRT) that could be

used. In case there would not be already validated scales, a  second

phase should be started in order to identify the most relevant

scales for those pathologies treated with HRT. Relevant items

that were related to the dimensions of the tender in  Catalonia

were chosen by  patients and health care professionals as an

input for specific HRT. For the first phase a broad research was

conducted on National Center for Biotechnology Information (NCBI,

https://www.ncbi.nlm.nih.gov). 85 articles were found on follow

up of patients suffering diseases treated with HRT with PRO scales.

Yet, no articles were found specifically for PRO and PRE use for HRT.

A second phase in our study had to  be started in  order to  identify

specific PRO  and PRE scales for pathologies treated with HRT: sleep

apnea, COPD, cystic fibrosis, lung fibrosis, neuromuscular diseases

and asthma. Inclusion criteria: specific and generic validated scales

for the above-mentioned pathologies in  Spanish language. Exclu-

sion criteria: scales not culturally adapted to Spanish context and

questionnaires for prediction of exacerbations or  disease detection,

as well as age margins narrower than 6  years and questionnaires

filled in by healthcare professionals.

130 articles were found in databases and finally 20 articles met

the inclusion and exclusion criteria.

Patient interviews

To create the scales, patient involvement was sought, in  such a

way that  the items were adapted to their needs. To this aim, patients

who  were HRT users were interviewed. The patient sample was

selected through so called “Punto Inspira” (facilities of  VitalAire

– company responsible for HRT in certain areas of the Commu-

nity of Madrid – in  public hospitals in  order to support respiratory

patients) and patient associations.

As  a  starting point, the criteria indicated in  the tender specifica-

tions of the Catalonia HRT service tender were taken into account,

as they were the first specifications in Spain to consider PROMs and

PREMs for HRT.

Characteristics of the patient sample: a total of 12 interviews

with patients took place (4 from oxygen therapy, 4 from CPAP, 2

from mechanical ventilation and 2 from aerosol therapy) and there

3
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were 4 interviews with caregivers (2 from aerosol therapy and 2

from mechanical ventilation). The sample was completed when

saturation of obtained data appeared.14

All the participating patients were residents in  Madrid and their

ages ranged from 20 to  85. The information gathered from inter-

views was organized into 4 different patient journey maps, one for

each kind of home respiratory therapy in order to organize and

represent patient needs and preferences according to perceptions,

emotions and improvement opportunities, as growing evidence

finds the tool adequate.15

After listening to  patients’ needs and priorities, the research

team selected 40 PRO items for each therapy from a  total of 51

PRO questionnaires found for respiratory diseases. The items were

selected taking as a  reference the information provided by the

patients in semi-structured interviews. The patients identified the

most significant and important particularities of each of the ther-

apies in relation to their quality of life. With this information,

questions were developed to include the most relevant PRE for each

of the HRTs.

Validation workshops

With the aim of reducing and concretizing the selection of

questionnaire items, 3 validation workshops were arranged: two

workshops for selecting and classifying the PROs and one to validate

the PREs. The workshops had two kinds of goals: (a)  screening the

items coming from PRO scales for respiratory diseases in  order to

select those that were most adequate to  build 4 PRO scales, one for

each HRT; (b) validating the items prepared by the research team to

create PRE questionnaires. Participants were patients and health-

care professionals with following inclusion criteria: pneumologists

with more than 5 years of experience in  HRT, physiotherapists with

more than 3 years of experience with HRT, nurses also an experi-

ence of over 3 years in  HRT, HRT technicians with an experience of

over 3 years in the area and also expert patients having used HRT

over 3 years. Professionals not related to HRT or with less than 3

years of experience in  the area were excluded. In  total 17 healthcare

professionals from the different hospitals in  Madrid (La  Princesa,

Ramón y  Cajal, Gregorio Marañón) and in Bilbao (Basuto, Cruces

and Galdácano) and 21 patients participated in  the workshops.

The patient sample was selected from patient associations and

“Punto Inspira”. The characteristics of the participants were: expert

patients of both genders in  an age range from 20 to 85 years with 3

or more years using HRT. For the first workshop 8 patients of HRT

participated, namely users of oxygen therapy, CPAP and aerosol

therapy. Mechanical ventilation patients were excluded due to the

severity of their conditions and the impossibility of their caregivers

to leave patients for attending the workshop. For the second patient

validation workshop 8 patients (different from those in  the first

workshop) of the mentioned therapies attended. For the PRE work-

shop 8 patients (different from those in previous workshops) from

were enrolled of both genders, users of the mentioned therapies

and in an age range from 20 to 65 years. None of the patients had

participated in prior interviews. All of the patients received and

signed and informed consent.

The workshops were divided into 4 work groups, one for each

HRT. Each group was made up by users of the corresponding HRT

and by specialists. When selecting PROs two different workshops

were needed. The first one to pre-select possible items from a wide

range of scales. The second one aimed to  make a  final selection

according to the criteria of the Catalonia tender: patient empow-

erment and self-care; support in changing patient habits; tracing

of adherence, support in  better patient monitoring and – finally

– satisfaction with the HRT service. The selected item list  had to

be reduced to a final list of 15–35 items that could be used in  a

manageable questionnaire.

Two activities were carried out in  each group: (a) discussions

were held about each of the items in the HRT questionnaire, about

their understanding and relevance; (b) It was evaluated whether

the item actually belonged to  the dimension to  be measured (refer-

ring to  the starting dimensions of the HRT tender in Catalonia).

Cognitive validation of questionnaires.

With the items selected after the workshops, 8 preliminary

questionnaires were made (4 questionnaires for gathering PROs

and 4 questionnaires for PREs). Online questionnaires were cre-

ated to  validate the items making up each of the 8 preliminary

questionnaires. In these validation questionnaires, those surveyed

could state whether each of the items was  relevant and make

suggestions on the language, the terms, the approach and the

scales. Questionnaires were furnished both to  21 patients and 17

healthcare professionals in Madrid and Bilbao. The patient sam-

ple was  selected through “Punto Inspira” and patient associations.

The research team checked the results of the questionnaires and

removed the items that were validated by less than 60% of  the sam-

ple. Statements were changed taking into consideration some of

the suggestions made by respondents. After the second validation,

the questionnaires were modified with the list of PREs and PROs

resulting from the whole process.

Psychometric validation

The objectives of the psychometric analysis with exploratory

factor analysis (EFA) and confirmatory factor analysis (CFA) per-

formed for the PROMs and PREMs questionnaires were:

- Validity analysis through constructs of the scales.

- Analysis of the internal consistency of the scales through Cron-

bach’s Alpha, at a global level and factors.

- Reliability analysis of the questionnaires through the CRI (Com-

posite Reliability Index).

- Know the global adjustment of the questionnaire following the

criteria of Kline.16

- Descriptive analysis of patient patients, in  relation to their

sociodemographic characteristics.

The number of questionnaires answered was  1299 responded

by 650 patients (n =  650). Table 1 shows the number of patients

who responded to each of the questionnaires. Furthermore, Table 1

shows the sociodemographic characteristics of the sample. In order

to  find representativeness, the questionnaires were passed in  dif-

ferent regions of Spain. Table 2 shows the origin of the sample.

Statistical analysis was performed as follows. Descriptive statis-

tics (mean, standard deviation and frequencies) were calculated

for the sociodemographic variables. An exploratory factor analysis

was performed to  assess whether any of the items was redundant.

Each item was correlated with the main factor. Items were elimi-

nated if they scored less than 0.3 (correlation with the main factor),

were completed by <  95% of respondents, or if they had more than

80% support in a  single response category.16 The remaining items

were ranked according to  item-total correlations and then, start-

ing with the lowest rank, items were removed if they were highly

correlated (>0.75) with another question.16 Cronbach’s alpha was

applied later. Internal consistency was assessed using Cronbach’s

alpha statistic and item-total correlations.16,17

Content validity was assessed by comparing the items in the

reduced instrument of the final item with the conceptual model.

This was  completed through factor analysis, which tested the

hypothesis that all variables would be loaded into one factor.16 Con-

struct validity was  assessed to see if the questionnaires correlated

with measures such as quality of life or subjective perception of

compliance using Spearman’s rank correlation coefficient.

4
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Table  1

Number of patients who  completed each therapy.

Variable Oxygen therapy CPAP Mechanical ventilation Aerosol therapy

PROM

n 177 251 141 81

Age  (SD) 73.27 (14.61) 63.57 (12.3) 64.77 (20.3) 69.2 (24.1)

Gender

Men  55.4 74.4 56 48

Women  44.6 25.6 44 52

Marital  status

Married/partner 60.2 74.4 50.7 43.2

Single 10.8  8.4 23.6 27.2

Widowed/separated 29 17.2 25.7 29.6

Level  of studies

Basic 65.3 50.2 66.2 70.3

Medium 29.5 37.8 22.8 21.6

University 5.2 11.2 11 8.1

Time with therapy

Less 6 months 5.1  10.5 5.7  6.2

Between 6 months and 1 year 7.4  8.1 5.7  12.3

Between 1 and 3 years 28 19 21.3 28.4

More than 3 years 59.4 62.4 67.4 53.1

PREM

N  177 252 139 81

Age  (SD) 73.27 (14.61) 63.3 (11.65) 64.7 (20.9) 69.2 (24.1)

Gender

Men  55.4 75.4 57.6 48

Women  44.6 24.6 42.4 52

Marital  status

Married/partner 60.2  75 51.4 43.2

Single 10.8  8.6 22.5 27.2

Widowed/separated 29 16.4 26.1 29.6

Level  of studies

Basic 65.3 50.6 65.7 70.3

Medium 29.5 37.9 22.4 21.6

University 5.2  11.1 11.9 8.1

Time with therapy

Less 6 months 5.1  10.3 5.7  6.2

Between 6 months and 1 year 7.4 9.1 5.7 12.3

Between 1 and 3 years 28 18.2 21.3 28.4

More than 3 years 59.4 62.4 67.4 53.1

Reliability was calculated for the CFA with the CRI (it provides

a theoretical estimate of the correlation between the actual scores

from a psychometric test and the assumed true scores). In addi-

tion, following the criteria of Kline,16 the global fit was calculated

through Chi-square to assess the general fit and the discrepancy

between the sample and the adjusted covariance matrices, the

comparative fit index (CFI), the root Mean Square Error of Approxi-

mation (RMSEA) and the Standardized Root Mean Residual (SRMR).

SPSS V22 and MPLUS 8.2  were used.

Results

Review of the literature

During the research no papers were found using specific HRT

instruments; what was found was a  list of PROMs and PREMs used

in studies on respiratory diseases. A total of 51 specific PROM scales

and 6 PREM scales used in  studies on respiratory diseases treated

with HRT were found. None of the scales that were found covered

all the domains required by the project (Table 2), especially the

domains of empowerment (D1) and satisfaction with services (D5),

being domains that are  better suited to PREM scales.

Validation workshops

Characteristics of the patient sample: the workshops featured a

sample of 21 patients from Madrid and Bilbao–not the same sam-

ple used for the interviews. The age of the patients ranged from 20

to 85. Characteristics of the sample of specialists: at the workshops

Table 2

Origin of the sample.

Region %

Asturias 4.9%

Madrid 20%

Catalonia 22.1%

Murcia 5%

Galicia 12%

Andalucía 13.8%

Extremadura 3.7%

Valencia 11%

Canarias 7.5%

there were a  total 7 pulmonologists and nurses from different hos-

pitals in  Madrid (La  Princesa, Ramón y Cajal and Gregorio Marañón)

and 10 lung specialists from hospitals in Bilbao (Basurto, Cruces

and Galdakao). After the Participatory Healthcare Workshops for

the selection and the first validation for the 4 PRO  questionnaires

and the 4 PRE questionnaires, the following was  obtained: 17  PROs

and 17 PREs for oxygen therapy; 31 PROs and 17 PREs for aerosol

therapy; 18 PROs and 17 PREs for CPAP, and 14 PROs and 17  PREs

for mechanical ventilation.

Cognitive validation of questionnaires

Characteristics of the patient sample: the workshops featured a

sample of 8 patients (4 men  and 4 women) from Madrid and Bilbao

(not the same sample used for the interviews). Ages ranged from

20 to 65.  Characteristics of the sample of specialists: the workshops

5
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Table  3

PROMs psychometric validation results.

PROM

Oxygentherapy

PROM

CPAP

PROM

Mechanical ventilation

PROM

Aerosoltherapy

Cronbach’s alpha .899 .865 .796 .899

CRI  .969 .865 .796 .939

Factors  (CRI) - Empowerment

(CRI = .905)

- Changes in relations and

processes (CRI =  .761)

- Change in Habits

(CRI = .878)

-  Changes in habits

CRI = .827)

-  Adherence (CRI = .802)

-  Satisfaction (CRI =  .845)

- Empowerment

(CRI =  .829)

- Changes in habits

(CRI =  .713)

- Adherence + Changes in

processes (CRI = .710)

- Changes in habits

(CRI = .948)

- Adherence (CRI =  .877)

-  Satisfaction (CRI = .918)

Global  adjustment

Chi-square (311) 482.792; p <  .0001 (87) 160.250; p <  .001 (32) 65.236; p = .0005 (227) 353.170; p <  .001

RMSEA  079 [.064–.093] .058 [.044–.072] .086 [.056–.116] .083 [.066–.099]

CFI  .933 .963 .946 .948

TLI  .927 .955 .924 .942

SRMR  .064 .061 .066 .098

featured 20 pulmonologists from the Hospital of Basurto, the Uni-

versity Hospital of Cruces and the University Hospital of Galdakao

in the Basque Country, and from Hospital La Princesa, Hospital

Ramón y Cajal and Hospital Gregorio Marañón in Madrid. This val-

idation led to the second and current version of the questionnaires

on PROs, structured as follows: the questionnaire on mechanical

ventilation comprises 14 items, the questionnaire on oxygen ther-

apy has 15 items, the questionnaire on CPAP has 15 items, and the

questionnaire on aerosol therapy comprises 28 items. The valida-

tion questionnaires on PREs were furnished to 10 pulmonologists

and 8 patients. This validation led to the second and current list of

PREs, structured as follows: 16 items for oxygen therapy, 17 items

for aerosol therapy, 16 items for CPAP, and 16 items for mechanical

ventilation.

Nevertheless, the research team considered keeping some of the

items in some of the questionnaires because literature shows the

importance of the contents they refer to.  In other words, the items

were kept in order to  ensure coherence with the theoretical model.

Once the psychometric validation has been done it will be possible

to find out if these items can be empirically maintained. The items

that are to be kept concern the questionnaires PRE of noninvasive

ventilation (17), oxygen therapy (17), CPAP (17), and the PROs of

oxygen therapy (16) and aerosol therapy (28).

Psychometric validation

In Tables 3 and 4 the results of the statistical analysis are shown.

In general, all questionnaires presented a  good fit, both in  the EFA

and in the CFA, with the exception of the PREM questionnaire for

mechanical ventilation, where Cronbach’s alpha was low, although

the HR was very good. Taking into account that the CRI is  a  more

robust statistic related to  reliability, it was taken as a  reliability

criterion. The fit, following the Kline criteria, was  good in  all the

questionnaires.

Discussion

The important consequences of HRT in the biological, psycho-

logical and social spheres make attending to the quality of life and

the patient’s experience during the care process very relevant. The

objective measures derived from studies on pathologies treated

with the different therapies that  make up HRT (oxygen therapy,

CPAP, mechanical ventilation, aerosol therapy) do  not manage to

convey the impact of these therapies on the lives of patients. Our

instruments were developed based on the classification by patients

and clinical professionals, and group techniques. We conducted a

systematic element reduction process to  ensure that the elements

represented the overall construct without creating redundancy by

overlapping with other elements. The result includes the cognitive

validation of the different questionnaires.

Initially, PROMs were developed for use in research, but in

recent years their use has expanded to other areas, closer to clinical

practice. That is, they can be used to assess the patient’s health sta-

tus prior to  treatment and to  support clinical decision-making. They

may  also be used after treatment to evaluate individual patient

benefit by comparison with pre-treatment scores. When PROMs

are operationalized as performance measures, they can be used

to  assess whether treatments by healthcare providers (and orga-

nizations) improve the health of patients.18,19 In relation to HRT,

there are currently different PROMs of quality of life related to the

pathologies for which HRT is  prescribed (for example, St. George’s

Respiratory Questionnaire20 for COPD, ALSFRS-R for amyotrophic

lateral sclerosis,21 Pediatric Asthma Quality of Life Questionnaire

for patients with asthma,22 STAMP for obstructive sleep apnea23).

Although they generally have  good quality evidence, many of them

contain more than 50 questions and are  administered by interview,

so it is not practical for clinical use. Furthermore, they are directed

at the clinical aspects of the disease, and not at treatment.

Undoubtedly, HRT patients live specific experiences that  must

be cared for and monitored. For  this reason, the PROM and PREM

scales created for pathologies or  the generic scales are not accurate

enough to record these particularities.

This paper presents the development of 4 specific PROM instru-

ments and 4 specific PREM instruments for the measurement of

HRQL perceived by patients using HRT and for measuring their

experience with treatment and health services (see Appendix).

These questionnaires are designed to be  administered periodically

and thus explore at different times the domains of empowerment,

change of relationships and processes, change of habits, adherence

monitoring and satisfaction with services. These questionnaires are

intended to monitor individual patients and help focus the inter-

vention of healthcare personnel on the problems faced by patients.

It is  also intended for the measurement of aggregate results. The

instruments collect all the information that both specialists and

patients consider relevant for their use in clinical practice and for

improving the experience of patients with RRT.

An important aspect that  justifies developing PROM and PREM

questionnaires for HRTs is  that each therapy (with the exception

of CPAP treatment of obstructive sleep apnea) cares for different

types of pathologies. This is the case of oxygen therapy, for example,

which is  a  treatment indicated for patients with COPD, interstitial

or  palliative lung diseases. The PROM questionnaires attend to the

particularity of each pathology, so they do not  cover the impact in

terms of benefit in  quality of life, of the HRT. The PROM and PREM

questionnaires that emerge from this work take into account 2

important aspects: on the one hand, the medical condition common

to  all patients treated with the same HRT (for example, dyspnea in

6
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Table  4

PREMs psychometric validation results.

PREM

Oxygentherapy

PREM

CPAP

PREM

Mechanical ventilation

PREM

Aerosoltherapy

Cronbach’s alpha .642 .807 .575 .609

CRI  .770 .865 .827 .728

Factors (CRI) - Empowerment –

Adherence (CRI = .829)

- Relationships and

processes -  Habits

-Satisfaction (CRI = .752)

- Empowerment

(CRI  =  .929)

- Relationships and

processes –  Habits –

Satisfaction CRI =  .890)

- Adherence (CRI = .927)

- Empowerment

(CRI  =  .571)

- Relationships and

processes – Satisfaction

(CRI =  .605)

- Adherence-Changes in

habits (CRI =  .714)

Empowerment (CRI = .728)

Global  adjustment

Chi-Square (12) 15.692; p < .266 (87) 223.005; p < .001 (32) 61.200; p = .0014 (5) 6.648; p =  .2482

RMSEA .034 [.000–.086] .080 [.067–.093] .081 [.050–.112] .064 [.000–.178]

CFI  .999 .968 .954 .990

TLI  .999 .962 .936 .981

SRMR .049 .056 .081 .0047

the case of oxygen therapy); on the other hand, the same treatment

they receive (for example, sources that provide oxygen).

Limitations

This is an innovative study, but with very little prior literature

to validate the items that  were found. There are several limitations

of this exploratory study. In the first place, about the qualitative

study, a small number of patients were recruited, further research

is needed with wider samples and also replication outside of Span-

ish context. The study comprises multiple hospitals, but  the patient

sample and the healthcare staff are only from two  large cities

(Madrid and Bilbao). It  would be interesting to extend the research

in case there are variations between country and city areas or

regional variations that would require modifying or adding any

of the elements in order to better adapt them. Another limitation

is the fact that patients and caregivers with mechanical ventila-

tion were excluded due to  the severity of the condition. Further

research is needed with online tools in  order to  facilitate remote

workshops that allow more evidence in  this particular area. About

the psychometrical validation psychometric tests (exploratory and

confirmatory factor analysis) although the sample is  large, it is nec-

essary to include a greater number of patients in the analyzes for

each of the regions.

Conclusions

A first PREMs and PROMs set related to  HRT has been developed,

with good reliability indices, both in  the exploratory (Cronbach’s

alpha) and in the confirmatory (CRI). These are questionnaires with

a 5-point Likert scale, which the patient can complete quickly and

which has shown good reliability and validity scores in psychomet-

ric tests. HRT services could now have a  basis for better monitoring

of patient outcomes and needs and thus for improving healthcare

quality and clinical results. Since these are  the first questionnaires,

further improvements and developments are expected.
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