
O R I G I N A L  R E S E A R C H

Psychometric Validation of the Speed of Change in 
Feeling of Health (SCFH) Questionnaire: Findings 
from the NEWTON Sub-Study in Italian Asthma 
Patients
Ilaria Baiardini 1, Cristiano Caruso 2, Walter Castellani3, Alberto Ricci 4, Lucio Michieletto5, 
Cecilia Calabrese 6, Eleonora Ingrassia 7, Alessio Piraino8, Lucia Simoni9, Alessandra Ori9, 
Fulvio Braido 1,10 On behalf of the NEWTON study group

1Respiratory and Allergy Clinic, DiMi, University of Genova, Genova, Italy; 2UOSD Allergy and Clinical Immunology, Fondazione Policlinico 
A. Gemelli, IRCCS, Catholic University of Sacred Heart, Rome, Italy; 3Fisiopatologia Respiratoria, Azienda USL Toscana Centro, Ospedale P. Palagi, 
Firenze, Italy; 4U.O.C. Malattie Apparato Respiratorio, A.O.U. Sant’Andrea, Sapienza Università di Roma, Roma, Italy; 5U.O.C Pneumologia, Ospedale 
Dell’Angelo, ULSS Serenissima, Mestre, Venice, Italy; 6Department of Translational Medical Sciences, University of Campania “Luigi Vanvitelli”, A.O. Di 
Rilievo Nazionale Dei Colli, Naples, Italy; 7Medical Affairs, Chiesi Italia S.p.A., Parma, Italy; 8Global Medical Affairs – AIR, Chiesi Farmaceutici S.p.A, 
Parma, Italy; 9Real World Solutions, IQVIA Solutions Italy S.r.l, Modena, Italy; 10IRCCS Ospedale Policlinico San Martino, Genova, Italy

Correspondence: Fulvio Braido, Email fulvio.braido@unige.it

Purpose: Speed of clinical response to a new therapeutic intervention is a critical determinant of the overall treatment outcomes, but 
tools focused on asthma response speed are currently unavailable. This study aimed to validate the psychometric properties of a new 
questionnaire initially written in Italian, the Speed of Change in Feeling of Health (SCFH), in patients with asthma.
Patients and Methods: Two hundred and seventy subjects with not-well- or poorly controlled asthma, enrolled in the Italian sites of 
the NEWTON real-world study, were asked to complete the provisional version of SCFH and three validated questionnaires, the 
Stanford Expectation of Treatment Scale (SETS), the 5-item version of the Asthma Control Questionnaire (ACQ-5), and the Global 
Rating Scale (GRS). Internal consistency and validity were determined. Moreover, we assessed the minimal clinically important 
difference (MCID) using anchor-based method.
Results: One hundred and ninety-six patients completed the questionnaire at least once at 7 (±1), 14 (±2), or 30 (±3) days after 
starting BDP/FF NEXThaler® 100/6 μg treatment. We started from SCFH provisional questionnaire of 30 items, the internal 
consistency of which revealed a high redundancy (Cronbach’s alpha of 0.98), prompting its reduction to an 8-item questionnaire 
(SCFH-8; Cronbach’s alpha = 0.90). Known-group validity indicated significant differences in SCFH-8 scores (p = 0.0003) at 30 (±3) 
days after enrollment between improved and non-improved subjects, as defined by changes in ACQ-5 scores. The study confirmed the 
convergent validity through comparisons with the SETS and the ACQ-5 questionnaires. A clinically relevant change in feeling of 
health was observed in 43.3% of participants at 7 days, while the cumulative frequency of patients reporting a clinically relevant 
change in their feeling of health at 30 days after enrollment was 70.4%.
Conclusion: The Italian version of SCFH-8 is a valid, short tool with good psychometric properties for determining the speed of 
change in health perception after starting treatment.
Keywords: asthma, patient-reported outcome, feeling of health, real-world, consistency, validity

Introduction
Asthma is a chronic inflammatory disease of the airways affecting more than 300 million people worldwide.1 Due to its 
individual and societal burden, it is considered a major public health problem.1,2

The aim of asthma treatment is to control the disease and prevent the exacerbations.1–3 These goals can be achieved 
with the available treatments for most adherent patients.4 However, real-world observation shows that long-term 
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adherence is poor and influenced by several factors, including medication-related issues (complex regimens, side effects, 
etc.), a lack of perceived need for therapy when symptoms are absent, and an inadequate patient-physician 
communication.5,6 Identifying patients’ perceptions of health improvement can enhance their engagement in the treat
ment plans.7–9 This assessment is also valuable for healthcare professionals to define the best treatment schedule.10,11

However, there is a lack of validated tools that assess what changes patients perceive in terms of body sensations, 
thoughts, and emotions.12 Moreover, as patients might easily feel inundated with excessive surveying, Patient-Reported 
Outcomes (PROs) must remain concise and efficient in evaluating relevant, actionable outcomes.13 This study aimed to 
develop and validate a simple and psychometrically sound questionnaire, the “Speed of change in feeling of health” 
(SCFH), that allows for assessing the changes in feeling of health from the start of a new treatment. The questionnaire 
was developed and validated in the context of the NEWTON study.14 The questionnaire asked patients to express their 
feelings about their illness since beginning treatment with beclometasone dipropionate (BDP)/formoterol fumarate (FF) 
100/6 μg fixed combination administered via a DPI (NEXThaler®). More specifically, it captured the patient’s perception 
of health at each visit.

As all questions were intended to capture changes in patient perception over time, we assessed whether patients 
reported any change in their condition at various time points. Thus, by administering the questionnaire at 7 (±1), 14 (±2), 
and 30 (±3) days after treatment start, we were able to monitor the speed of any changes effectively.

To optimize its psychometric properties, improve clarity, and minimize participant burden, redundant items of SCFH 
questionnaire were removed and a new simplified 8-item version was used in the validation process.13,15 This paper 
reports the method of item reduction and the psychometric validation of the 8-item SCFH.

Materials and Methods
Study Design
A substudy involving patients from the Italian sites of the NEWTON trial (NCT05168995) was conducted to psychome
trically validate the SCFH questionnaire (primary objective of the substudy).14 Enrolled patients were asked to complete 
the SCFH and other validated PROs tools at 7 (±1), 14 (±2), and 30 (±3) days after initiating treatment with extrafine 
BDP/FF NEXThaler® 100/6 μg. The substudy ended on day 30 of the observation period of the last subject enrolled. The 
subjects completed PROs using their electronic devices.

At enrollment, subjects were asked to fill out the Stanford Expectation of Treatment Scale (SETS), which is a six-item 
questionnaire used to detect patients’ positive and negative expectancy effects on treatment outcomes.16 The SETS is 
structured into two distinct subscales, which separately assess positive expectations (eg, anticipated benefits) and 
negative expectations (eg, concerns or doubts about treatment). The Asthma Control Questionnaire-5 items (ACQ-5), 
used to measure asthma control, was completed by subjects at the beginning of the study and during the 30 days of the 
observational period.14,17 The Global Rating Scale (GRS), a standard general scale (ranging from −3 to +3) to assess the 
current improvement in perceived global health status compared to the day the new treatment started, was completed at 7 
(±1), 14 (±2), and 30 (±3) days after enrollment.18

Subjects
The sample size was determined according to the feasibility criteria. Considering the number of patients managed by the 
Italian centers involved in the main study, the inclusion of 200 subjects was deemed reasonable for the planned enrolment 
period according to methodological standards. In the contest of the main European study, the competitive enrollment was 
allowed to ensure the recruitment of the overall population; therefore, 270 subjects affected by not-well-controlled or 
poorly controlled asthma were recruited at 19 Italian Respiratory Medicine Centers over 15 months.19 To assess the 
precision of convergent validity estimates for the questionnaire, simulations were conducted using assumed effective 
sample size of 100–150 and correlation coefficients (ρ = 0.75, 0.50, 0.30), reflecting strong, moderate, and weak validity, 
respectively (Supplementary Methods S1). Details about inclusion and exclusion criteria and study objectives were 
reported previously.19 Subjects who discontinued treatment with BDP/FF NEXThaler® 100/6 μg before the 30th day of 
observation were also excluded.
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The study was performed according to the Declaration of Helsinki, Good Pharmacoepidemiology Practices (GPP), 
and applicable regulatory requirements and was approved by all participating institutions’ ethics committees before 
enrolment and data collection.20

Participants provided written informed consent for enrolment in the study.

Endpoints
The primary endpoint of the substudy was a psychometric validation of the SCFH questionnaire by assessing properties 
such as the convergent and construct (known-group) validity, the reliability (internal consistency), and the minimal 
clinically important difference (MCID). The secondary endpoint was the rate of patients perceiving a clinically 
significant change of the SCFH questionnaire at 7(±1), 14 (±2), and 30 (±3) days after the first administration of 
BDP/FF NEXThaler® 100/6 μg.

“Speed of Change in Feeling of Health” (SCFH) Questionnaire
The SCFH questionnaire aims to rate how quickly the subjects perceive any changes in their feeling of health 
from the start of a new treatment. A preliminary list of items was generated based on key phrases from 
physicians, psychologists, and patients. The provisional SCFH consisted of 30 items (SCFH-30) and was devel
oped in Italian (Supplementary Table S1). Each item is scored on a 5-point scale, representing different grades of 
agreement based on clinical considerations (0 = strongly disagree, 1 = quite disagree, 2 = neither agree nor 
disagree, 3 = quite agree, 4 = strongly agree). More in detail, 0 score was assigned to all negative responses 
(answers 0, 1, and 2), 1 to “quite agree” response (answer 3), and 2 to “strongly agree” positive response 
(answer 4). The final score is derived by summing the individual item scores. Therefore, subjects obtaining higher 
scores are those who perceive a greater change in their feeling of health. Missing answers to the SCFH 
questionnaire items were not imputed or replaced.

Validation Process and Application
The validation process involved three phases: (1) Internal consistency was assessed to ensure the reliability of the 
questionnaire; (2) Validity was evaluated by comparing the scores of the questionnaire with those of the SETS, ACQ-5, 
and GRS; (3) The MCID was calculated to determine the smallest change in questionnaire scores that participants 
consider clinically meaningful.

Reliability
To optimize its psychometric properties, improve clarity, and minimize participant burden, we first evaluated whether 
redundant items were present in the 30-item SCFH. An internal consistency analysis of the SCFH-30 questionnaire was 
performed by calculating the Cronbach’s α values overall and for each item to remove redundancy (values >0.70 were 
considered acceptable).21 Values >0.90 indicate that the items measure the same feature without adding new 
information.22,23 If redundant items were found, they were removed and Cronbach’s α was recalculated on the remaining 
items. To evaluate construct validity, the principal component method with Varimax rotation was adopted on the SCFH-8 
tool.

Validity
Construct (Known-Group) Validity
Known-group validity is the ability of a questionnaire to be sensitive to differences between two groups. Known-group 
validity was assessed by calculating the differences between the median (25th–75th percentile) SCFH questionnaire 
scores for the two patient groups: those classified as “improved” and those categorized as “not improved or worsened”. 
This classification was based on the ACQ-5 scores and consistently used in the main study, which classified “improved” 
patients as those with an ACQ-5 score ≤0.75 and those “not improved or worsened” with an ACQ-5 score higher than 
0.75.14 The Kruskal–Wallis/Wilcoxon test for computed differences was used at a significance level of α=0.05. Specific 
hypotheses were not defined a priori.
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Convergent Validity
Convergent validity examines whether a new instrument correlates with existing validated tools which evaluate related 
constructs.24 The Spearman correlation coefficients (with respective p-values; significance level of α=0.05) were used to 
determine a linear correlation between the scores of the SCFH questionnaire and the other PROs (SETS, ACQ-5, and 
GRS) at 7 (±1), 14 (±2), and 30 (±3) days after enrollment. As the SETS assesses positive and negative expectations, 
correlations were calculated independently between the SCFH and the SETS positive and negative subscales.

Considering the meaning of each scale/subscale, correlations coefficients were expected to be positive for SETS 
positive expectation subscale and GRS, and negative for SETS negative expectation subscale and ACQ-5.

The rationale for including expectancy was that patients’ expectations are known to influence health-related outcomes 
and perceived benefit from treatment. Therefore, we aimed to explore whether both of these constructs converge with the 
dimensions captured by the SCFH-8 questionnaire.

Minimal Clinically Important Difference (MCID)
An anchor-based method was implemented to calculate the MCID value, which is defined as the smallest change in the 
questionnaire scores considered clinically meaningful by the subjects.25 The anchor was based on the GRS answers: 
“responder patients” were defined as subjects who scored the GRS >0 points, while “non-responder patients” as those 
who scored ≤0 points.

The MCID value was calculated at the first time point of completion of the SCFH as the difference between the mean 
score of “responder” and “non-responder”. The number of patients who reached the MCID in SCFH at each time point 
(day 7(±1), 14 (±2), and 30 (±3)) was calculated.

Statistical Analyses
Analyses were performed using SAS Enterprise Guide v. 8.2 and SAS 9.4 (SAS Institute, Cary, NC, USA). Study design 
and conduct, data monitoring, eCRF set-up, and statistical analyses were performed by Medineos SRL (Modena, Italy), 
a company merged into IQVIA Solutions Italy srl, on behalf of Chiesi Italia S.p.A.

Results
Population
196 of the 270 subjects (72.6%) were eligible to be evaluated in the substudy. Seventy-four subjects were excluded from 
the study for the following reasons: 12 subjects were not eligible according to further inclusion/exclusion criteria 
described by Braido et al;19 2 subjects did not complete the questionnaire within the specified time windows, and 60 
subjects did not complete the questionnaire at any available time point for assessment. The median age of the evaluated 
population was 45.0 years (interquartile range [IQR]: 29.0–59.0), 39.8% were male (n = 78), and 60.2% were female (n = 
118), with a median time from diagnosis of 9.4 (0.4–24.5) years. The median ACQ-5 score at enrollment was 1.6 
(0.8–2.8) (Table 1).

Reliability
The internal consistency analysis resulted in a high standardized Cronbach’s alpha (0.98), which indicates redundancy, ie, 
several items were capturing the same information. A Cronbach’s alpha value between 0.70 and 0.90 is recommended to 
ensure the reliability of the test.21–23 The selection of items based on high inter-item correlation and clinical relevance led 
to the definition of an 8-item questionnaire (questions: 1, 2, 3, 7, 8, 16, 29, and 30). A further internal consistency 
analysis was conducted on these 8 items and resulted in a standardized Cronbach’s alpha of 0.90. The principal 
component analysis showed a single-factor structure in the shortened version of the SCFH-8 questionnaire: one latent 
factor explained 58% of the overall variance (Figure 1, Table 2).
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Validity
Construct (Known-Group) Validity
In subjects with improved condition, focusing on 30 (±3) days after enrollment, the median value was 6.0 (2.0–8.0); at 
the same time point in subjects with deteriorated or unchanged condition, it was 3.0 (1.0–6.0) (Table 3). The difference 
between the two groups was statistically significant (p = 0.0003).

The same evaluations on the known-group validity were valid for the other study time points (data not shown).

Table 1 Demographic and Clinical Characteristics at Enrolment

Characteristics Eligible Subjects (n=196)

Age at enrolment, median (IQR) 45.0 (29.0–59.0)

Gender n (%)

Male 78 (39.8%)

Female 118 (60.2%)

Etiology

Allergic sensitization in childhood 81 (41.3%)

Allergic sensitization in older age 22 (11.2%)

Time from first asthma diagnosis, median (IQR) (n=192)

Years 9.4 (0.4—24.5)

ACQ-5 score (n=192), median (IQR) 1.6 (0.8–2.8)

Notes: Percentages were calculated over the number of eligible patients of the substudy who have a valid 
assessment of SCFH questionnaire (N=196). Time to first diagnosis equal to 0 corresponds to those patients 
with first asthma diagnosis during enrolment visit (N=31). The same patient could have more options for etiology. 
Abbreviation: IQR, interquartile ranges.

Figure 1 Scree plots (Validation set).
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Convergent Validity
The convergent validity analysis, focusing on 30 (±3) days after enrollment, found a weak negative correlation between 
the total score in the SCFH-8 questionnaire and the SETS negative total score (r=−0.17, p = 0.0596). In contrast, there 
was a weak positive correlation between the total score of the SCFH-8 questionnaire and the SETS positive total score at 
enrolment (r = 0.22, p = 0.0151) (Table 4), while SCFH-8 total score was negatively correlated with the ACQ-5 total 
score (r=−0.38, p<0.0001) (Table 4). Finally, the SCFH-8 total score and GRS total score were positively correlated (r = 
0.70, p<0.0001) (Table 4).

Table 2 Latent Factors Dimension of the “Speed of Change in 
Feeling of Health” (SCFH) Questionnaire Domains (8 Items) 
(SCFH-8)

Eigenvalues of the Correlation Matrix: Total = 8 Average = 1

Eigenvalue Difference Proportion Cumulative

1 4.63 3.85 0.58 0.58

2 0.79 0.16 0.10 0.68

3 0.63 0.06 0.08 0.76

4 0.57 0.12 0.07 0.83

5 0.44 0.06 0.06 0.88

6 0.38 0.06 0.05 0.93

7 0.32 0.08 0.04 0.97

8 0.24 0.03 1.00

Table 3 “Speed of Change in Feeling of Health” (SCFH-8) Questionnaire Known-Group Validity at 30 (±3) Days After 
Enrollment

Patients Classification Defined by Improving of ACQ-5 Score SCFH Questionnaire Total Score

N Mean (SD) Median (Q1- Q3) Min Max

Improved 81 5.9 (4.3) 6.0 2.0–8.0 0.0–16.0

Not improved or worsened 86 3.5 (3.3) 3.0 1.0–6.0 0.0–12.0

Kruskal–Wallis/Wilcoxon Test P-value 0.0003

Table 4 Convergent Validity Analysis at 30 (±3) Days After Enrolment

vs SCFH-8 Total Score at 30 (±3) Days After Enrolment

SETS positive score at enrolment Spearman Correlation Coefficients: 0.22 P-value: 0.0151

SETS negative score at enrolment Spearman Correlation Coefficients: −0.17 P-value: 0.0596

ACQ-5 score at 30 (±3) days after enrolment Spearman Correlation Coefficients: −0.38 P-value: <0.0001

GRS score at 30 (±3) days after enrolment Spearman Correlation Coefficients: 0.70 P-value: <0.0001

Notes: Convergent validity analysis at 30 (±3) days after enrolment. Correlations were assessed between the SCFH-8 total score and 
other patient-reported outcomes (PROs). The Stanford Expectation for Treatment Scale (SETS) includes two subscales: positive 
expectations (anticipated benefits) and negative expectations (concerns/doubts about treatment). Spearman correlation coefficients (ρ) 
are reported, with values <0.30 considered weak, 0.30–0.50 moderate, and ≥0.50 strong.
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Descriptives of SCFH-8 Questionnaire
The median interquartile range (IQR) of the SCFH-8 is 3.0 (1.0–6.0) on day 7(±1), 3.0 (1.0–7.0) on day 14 (±2), and 4.0 
(1.0–8.0) on day 30 (±3) (Table 5).

Minimal Clinically Important Difference of the SCFH-8 Questionnaire
The MCID value calculated at 7 (±1) days after enrollment was 2.9. A change of 3 points (ie, the minimum value 
obtained at 7 days) was considered the minimum change that patients could perceive as clinically relevant. In the 
validation set (n = 196), 43.4% of patients (n = 85) reported a clinically significant change in SCFH-8 at day 7 (±1), 
18.4% (n = 36) at day 14 (±2), and 8.7% (n = 17) at day 30 (±3) after enrollment (Table 6). Consequently, the cumulative 
frequency of patients reporting a clinically relevant change in their feeling of health was 43.4% (n = 85) at day 7 (±1), 
61.7% (n = 121) at day 14 (±2), and 70.4% (n = 138) at day 30 (±3). For 58 (29.6%) patients, a clinically relevant change 
was not reported at any of the time points (Table 6).

Discussion
The SCFH-30 questionnaire was developed to evaluate the patient’s perceived changes in their health in terms of bodily 
sensations, thoughts, and emotions, as well as the speed at which these changes occurred, factors that existing PROs do 
not address. The NEWTON study provided the framework for validating this new tool.14 A two-step internal consistency 
analysis allowed for condensing the provisional SCFH-30 questionnaire into 8-item tool (SCFH-8), demonstrating its 
ability to reliably measure the construct of interest. The SCFH-8 does not primarily focus on symptoms reported by 
patients but rather on their perception of general health and confidence in the prescribed treatment. Moreover, it is 
sensitive to changes in a short time period (namely 1 week), therefore by administering the questionnaire at short, 
successive intervals, it is possible to assess the speed with which the change is perceived after treatment initiation. This 
approach may allow a better understanding of how patients experience changes in their health, thereby supporting 
engagement in the treatment plan, facilitating physicians’ decision-making, and enabling evaluation of treatment 
impact.26–28

Compared with other PROs, the SCFH-8 offers several advantages. A single-item global assessment such as the GRS 
would not allow subjects to easily recognise and record changes in their perception of physical and psychological health, 

Table 5 Speed of Change in Feeling of Health Questionnaire Score at Each Time Point

Validation Set (n=196)

7 (±1) Days after 
Starting BDP/FF 
100/6 μg (n=149)

14 (±2) Days after 
Starting BDP/FF 
100/6 μg (n=168)

30 (±3) Days after 
Starting BDP/FF 
100/6 μg (n=170)

Speed of change in feeling of health questionnaire scores. 
Median (IQR)

3.0 (1.0–6.0) 3.0 (1.0–7.0) 4.0 (1.0–8.0)

Table 6 Time to Achieve a Perceived Clinically Relevant Change for the First Time

Validation Set (n=196)

7 (±1) Days after Starting 
BDP/FF 100/6 μg

14 (±2) Days after 
Starting BDP/FF 100/6 μg

30 (±3) Days after 
Starting BDP/FF 100/6 μg

Patients achieving a SCFH-8 questionnaire score 

≥ MCID

85 (43.4%) 36 (18.4%) 17 (8.7%)

Cumulative frequency of patients achieving 

a SCFH-8 questionnaire score ≥ MCID

85 (43.4%) 121 (61.7%) 138 (70.4%)

Note: For 58 (29.6%) patients, a clinically relevant change was not reported at any of the time points.
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as the SCFH-8 does. Additionally, the brevity of the 8-item version makes it suitable for repeated use in real-world 
settings. The global rating of change (GRC) scales asks patients to assess not only their current health status but also 
recalls their status at a previous time point. Several studies have pointed out the difficulties for patients in accurately 
recalling prior health states, thus reducing the reliability of GRC tools.29,30 Furthermore, GRC scales allow patients to 
rate improvement based on whichever aspect of health they find most relevant. As patients may base their ratings on 
different factors (eg, pain, function, quality of life, and side effects), this variability complicates construct validity.18,31

The SCFH-8 assessed the patient perception shortly after the start of treatment, limiting the risk of recall bias.
Moreover, the SCFH-8 tool has a strong construct (known-group) validity as demonstrated by a statistically 

significant difference between the two groups “improved” and “not improved or worsened”, according to ACQ-5 
score changes. This indicates that the SCFH-8 is sensitive enough to discriminate between improvement and worsening.

The negative correlation between the SCFH-8 questionnaire score and both the SETS negative total score and the 
ACQ-5 score suggested that subjects reporting faster improvements in their health (ie, higher SCFH scores) also have 
better asthma control (ie, lower ACQ-5 scores) and fewer negative expectations about their treatment outcomes (ie, lower 
scores on the SETS negative scale), which predict negative responses to treatment. The weak positive correlation with the 
SETS positive total score suggests that subjects who perceive health status improvements also have more positive 
expectations about their treatment outcomes (ie, higher SETS positive scores).

The MCID value at 7 (±1) days after starting BDP/FF NEXThaler® 100/6 μg was 3 points, corresponding to the 
smallest change perceived as beneficial. This threshold was reached by 43.4% of subjects at 7 days from the initiation of 
treatment, with a further 18.4% and 8.7% of subjects reaching the MCID at day 14 (±2) and day 30 (±3). Only 29.6% of 
patients did not perceive any improvement in their feeling of health up to 30 days after enrolment.

The patient’s perceptions at the start of a new treatment may influence their adherence and persistence. Previous 
studies reported a positive correlation between patient satisfaction, improved clinical outcomes, and treatment adherence. 
Patients who report positive scores on questionnaires measuring treatment satisfaction and asthma control tend to adhere 
more to therapies.32–34 Therefore, the validation of the SCFH-8 questionnaire can significantly improve clinical practice 
for asthma in patients starting a new treatment.

Some limitations need to be considered: (1) The participants enrolled do not represent the entire population of 
subjects affected by asthma; (2) Participation in the study alone could influence the patient’s perception of their medical 
care or clinical condition; (3) The subjects filled in the full 30-item questionnaire, but only the selected 8 items were 
analyzed for the validation. Consequently, to minimize the data collection effort on both subjects and centers, the 
validated SCFH-8 questionnaire was not resubmitted, given the observational nature of the study. However, since the 22 
excluded questions were redundant, any potential interpretation bias can be considered negligible; 4) As mentioned in the 
methods, the SCFH-8 tool assesses patients’ health perception at 7, 14, and 30 days after treatment start. Therefore, the 
retrospective recall of prior states can be considered limited, and the risk of recall bias is constrained. Although the 
selected time points are very close to the start of treatment, these time intervals are considered sufficiently long to 
observe a change in the patient’s perception of their condition. In this study, the SCFH questionnaire was validated in 
subjects with asthma. However, since the questions formulated for the questionnaire are generic and not precisely related 
to asthma, this tool could potentially be used in other healthcare contexts and treatments.

Conclusion
This substudy allowed for the successful validation of a questionnaire to assess subjects’ improvement in feeling of 
health after the initiation of a new treatment.

The evaluation of the psychometric properties of the final 8-item version of the questionnaire demonstrated that the 
SCFH-8 questionnaire is a valid and reliable tool for capturing changes in feelings of health. In everyday practice, the 
SCFH-8 can complement the established tools, particularly during early follow-up visits, to assess how quickly patients 
perceive an improvement after starting treatment and help physicians interpret the treatments.

https://doi.org/10.2147/PROM.S543501                                                                                                                                                                                                                                                                                                                                                                                                                                                 Patient Related Outcome Measures 2025:16 326

Baiardini et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Data Sharing Statement
The datasets generated during and/or analysed during the current study are available from the corresponding author on 
reasonable request and with prior permission of Chiesi.

Ethics Approval and Informed Consent
The study was performed according to the Declaration of Helsinki, Good Pharmacoepidemiology Practices (GPP), and 
applicable regulatory requirements and was approved by all participating institutions’ ethics committees before enrol
ment and data collection.

Acknowledgments
Medineos SRL (Modena, Italy) – a company merged into IQVIA Solutions Italy srl – contributed to the conduction, 
scientific support, clinical operations, data management, and statistical analysis of the study, with medical writing and 
editorial assistance provided by PopMED. This manuscript was prepared according to the International Society for 
Medical Publication Professionals’ “Good Publication Practice for Communicating Company-Sponsored Medical 
Research: GPP3”. MedDRA® trademark is registered by ICH. The authors are grateful to all subjects participating in 
this study.

Collaborators
The order is sorted by descending frequency of evaluable patients: Giuseppe Arcoleo, Luisa Brussino, Barbara Canari 
Venturi, Stefano Nava, Gianenrico Senna, Angelo Guido Corsico, Antonio Ponticiello, Paride Morlino, Enzo Vincenzo 
Cannata, Stefano Baglioni, Eugenio Sabato, Pierachille Santus, and Alfio Pennisi.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design, 
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising, or critically 
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article 
has been submitted; and agree to be accountable for all aspects of the work. All authors confirm that they consent in the 
publication of the manuscript.

Funding
The NEWTON study was funded by Chiesi Italia S.p.A.

Disclosure
Eleonora Ingrassia is an employee of Chiesi Italia SpA. Alessio Piraino is an employee of Chiesi Farmaceutici SpA. 
Lucia Simoni is an employee of IQVIA Solutions Italy SRL, which is the contract-research organization that designed 
and conducted the study sponsored by Chiesi Italia SpA. Alessandra Ori is an employee of IQVIA Solutions Italy SRL. 
Fulvio Braido has been involved in company-sponsored speaker bureaus and participated in scientific advisory boards for 
the following companies: AstraZeneca, GSK, Chiesi, Menarini group, and Sanofi Regeneron. Ilaria Baiardini has been 
involved in company-sponsored speaker’s bureau for the following companies: AstraZeneca, GSK, Chiesi, Menarini 
group, Sanofi Regeneron. The remaining authors declare that they have no competing interests in this work.

References
1. The Global Asthma Report. 2018. Available from: https://globalasthmareport.org/2018/index.html. Accessed September 2, 2024.
2. Global Initiative for Asthma. Global initiative for asthma - GINA 2024. Available from: https://ginasthma.org/. Accessed September 2, 2024.
3. Jia CE, Zhang HP, Lv Y, et al. The asthma control test and asthma control questionnaire for assessing asthma control: systematic review and 

meta-analysis. J Allergy Clin Immunol. 2013;131(3):695–703. doi:10.1016/j.jaci.2012.08.023
4. Bateman ED, Boushey HA, Bousquet J, et al. Can guideline-defined asthma control be achieved? The gaining optimal asthma control study. Am 

J Respir Crit Care Med. 2004;170(8):836–844. doi:10.1164/rccm.200401-033OC

Patient Related Outcome Measures 2025:16                                                                                    https://doi.org/10.2147/PROM.S543501                                                                                                                                                                                                                                                                                                                                                                                                    327

Baiardini et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://globalasthmareport.org/2018/index.html
https://ginasthma.org/
https://doi.org/10.1016/j.jaci.2012.08.023
https://doi.org/10.1164/rccm.200401-033OC


5. Zhang X, Ding R, Zhang Z, Chen M, Yin Y, Quint JK. Medication adherence in people with asthma: a qualitative systematic review of patient and 
health professional perspectives. J Asthma Allergy. 2023;16:515–527. doi:10.2147/JAA.S407552

6. Jansen EM, van de HSJ, Dierick BJH, Kerstjens HAM, Kocks JWH, van Boven JFM. Global burden of medication non-adherence in chronic 
obstructive pulmonary disease (COPD) and asthma: a narrative review of the clinical and economic case for smart inhalers. J Thorac Dis. 2021;13 
(6). doi:10.21037/jtd-20-2360

7. Kosse RC, Koster ES, Kaptein AA, De Vries TW, Bouvy ML. Asthma control and quality of life in adolescents: the role of illness perceptions, 
medication beliefs, and adherence. J Asthma. 2020;57(10):1145–1154. doi:10.1080/02770903.2019.1635153

8. Exarchos KP, Rovina N, Krommidas G, Latsios D, Gogali A, Kostikas K. Adherence and quality of life assessment in patients with asthma 
treatment with budesonide/formoterol via the Elpenhaler device: the complete study. BMC Pulm Med. 2022;22(1):254. doi:10.1186/s12890-022- 
02049-0

9. Zairina E, Nugraheni G, Achmad GNV, et al. The correlation between self-related adherence, asthma-related quality of life and control of asthma in 
adult patients. J Basic Clin Physiol Pharmacol. 2021;32(4):453–458. doi:10.1515/jbcpp-2020-0434

10. Alzahrani YA, Becker EA. Asthma Control Assessment Tools. Respiratory Care. 2016;61(1):106–116. doi:10.4187/respcare.04341
11. Nathan RA, Sorkness CA, Kosinski M, et al. Development of the asthma control test: a survey for assessing asthma control. J Allergy Clin 

Immunol. 2004;113(1):59–65. doi:10.1016/j.jaci.2003.09.008
12. Yang M, Zhang P, Halladay J, et al. Patient-reported outcome measures for medication treatment satisfaction: a systematic review of measure 

development and measurement properties. BMC Med. 2024;22(1):347. doi:10.1186/s12916-024-03560-3
13. Squitieri L, Bozic KJ, Pusic AL. The role of patient-reported outcome measures in value-based payment reform. Value Health. 2017;20 

(6):834–836. doi:10.1016/j.jval.2017.02.003
14. Braido F, Arnaboldi E, Barile S, et al. BDP/FF NEXThaler to improve asthma control status in the real world: the NEWTON study. J Asthma 

Allergy. 2023;1177–1186 doi:10.2147/JAA.S422832.
15. US Department of Health and Human Services FDA Center for Drug Evaluation and Research, US Department of Health and Human Services 

FDA Center for Biologics Evaluation and Research and US Department of Health and Human Services FDA Center for Devices and Radiological 
Health. Guidance for industry: patient-reported outcome measures: use in medical product development to support labeling claims: draft guidance. 
Health Qual Life Outcomes. 2006;4:79. doi:10.1186/1477-7525-4-79

16. Younger J, Gandhi V, Hubbard E, Mackey S. Development of the stanford expectations of treatment scale (SETS): a tool for measuring patient 
outcome expectancy in clinical trials. Clin Trial. 2012;9. doi:10.1177/1740774512465064

17. Juniper EF, O′byrne PM, Guyatt GH, Ferrie PJ, King DR. Development and validation of a questionnaire to measure asthma control. Eur Respir J. 
1999;14(4):902. doi:10.1034/j.1399-3003.1999.14d29.x

18. Kamper SJ, Maher CG, Mackay G. Global rating of change scales: a review of strengths and weaknesses and considerations for design. J Man 
Manip Ther. 2009;17(3):163. doi:10.1179/jmt.2009.17.3.163

19. Braido F, Beeh KM, Cisneros Serrano C, et al. Real-world use of beclometasone dipropionate and formoterol fumarate NEXThaler® and asthma 
control among adult asthmatic patients in Europe: The results of the Newton study. Respir Med. 2025;247:108224. doi:10.1016/j.rmed.2025.108224

20. Epstein M on behalf of ISPE. Guidelines for good pharmacoepidemiology practice (GPP). Pharmacoepidemiol Drug Saf. 2016;25(1):2–10. 
doi:10.1002/pds.3891

21. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika. 1951;16(3):297–334. doi:10.1007/BF02310555
22. Streiner DL. Starting at the beginning: an introduction to coefficient alpha and internal consistency. J Pers Assess. 2003;80(1):99–103. doi:10.1207/ 

S15327752JPA8001_18
23. Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med Educ. 2011;2:53–55. doi:10.5116/ijme.4dfb.8dfd
24. Chin CL, Yao G. Convergent Validity. In: Michalos AC editor. Encyclopedia of Quality of Life and Well-Being Research. Springer Netherlands; 

2014:1275–1276. doi:10.1007/978-94-007-0753-5_573
25. Turner D, Schünemann HJ, Griffith LE, et al. Using the entire cohort in the receiver operating characteristic analysis maximizes precision of the 

minimal important difference. J Clin Epidemiol. 2009;62(4):374–379. doi:10.1016/j.jclinepi.2008.07.009
26. Barth J, Kern A, Lüthi S, Witt CM. Assessment of patients’ expectations: development and validation of the expectation for treatment scale (ETS). 

BMJ Open. 2019;9(6):e026712. doi:10.1136/bmjopen-2018-026712
27. Pequeno NP, Cabral NL, Marchioni DM, Lima SC, Lyra CD. Quality of life assessment instruments for adults: a systematic review of 

population-based studies. Health Qual Life Outcomes. 2020;18(1):1–13. doi:10.1186/s12955-020-01347-7
28. Asadi-Lari M, Tamburini M, Gray D. Patients’ needs, satisfaction, and health related quality of life: towards a comprehensive model. Health Qual 

Life Outcomes. 2004;2:32. doi:10.1186/1477-7525-2-32
29. Schmitt J, Di Fabio RP. The validity of prospective and retrospective global change criterion measures. Arch Phys Med Rehabil. 2005;86 

(12):2270–2276. doi:10.1016/j.apmr.2005.07.290
30. Guyatt GH, Norman GR, Juniper EF, Griffith LE. A critical look at transition ratings. J Clin Epidemiol. 2002;55(9):900–908. doi:10.1016/S0895- 

4356(02)00435-3
31. Beaton DE, Tarasuk V, Katz JN, Wright JG, Bombardier C. “Are you better?” A qualitative study of the meaning of recovery. Arthritis Care Res. 

2001;45(3):270–279. doi:10.1002/1529-0131(200106)45:3<270::AID-ART260>3.0.CO;2-T
32. Reibman J, Chipps BE, Zeiger RS, et al. Relationship between asthma control as measured by the asthma impairment and risk questionnaire 

(AIRQ) and patient perception of disease status, health-related quality of life, and treatment adherence. J Asthma Allergy. 2023;16:59–72. 
doi:10.2147/JAA.S373184

33. Bakakos P, Chatziapostolou P, Katerelos P, Efstathopoulos P, Korkontzelou A, Katsaounou P. Extrafine beclometasone dipropionate/formoterol 
NEXThaler on device usability, adherence, asthma control and quality of life. a panhellenic prospective, non-interventional observational study in 
patients with asthma-the NEXT-step study. J Pers Med. 2022;12(2):146. doi:10.3390/jpm12020146

34. Dębowski T, Marko M, Rogala B, Majak P, Pawliczak R. Improvement of asthma control in adult patients using extrafine inhaled beclomethasone/ 
formoterol fixed combination as maintenance therapy as well as maintenance and reliever therapy – CONTROL study. Pulmonary Pharmacol 
Therapeutics. 2024;84:102272. doi:10.1016/j.pupt.2023.102272

https://doi.org/10.2147/PROM.S543501                                                                                                                                                                                                                                                                                                                                                                                                                                                 Patient Related Outcome Measures 2025:16 328

Baiardini et al                                                                                                                                                                        

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.2147/JAA.S407552
https://doi.org/10.21037/jtd-20-2360
https://doi.org/10.1080/02770903.2019.1635153
https://doi.org/10.1186/s12890-022-02049-0
https://doi.org/10.1186/s12890-022-02049-0
https://doi.org/10.1515/jbcpp-2020-0434
https://doi.org/10.4187/respcare.04341
https://doi.org/10.1016/j.jaci.2003.09.008
https://doi.org/10.1186/s12916-024-03560-3
https://doi.org/10.1016/j.jval.2017.02.003
https://doi.org/10.2147/JAA.S422832
https://doi.org/10.1186/1477-7525-4-79
https://doi.org/10.1177/1740774512465064
https://doi.org/10.1034/j.1399-3003.1999.14d29.x
https://doi.org/10.1179/jmt.2009.17.3.163
https://doi.org/10.1016/j.rmed.2025.108224
https://doi.org/10.1002/pds.3891
https://doi.org/10.1007/BF02310555
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.1207/S15327752JPA8001_18
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.1007/978-94-007-0753-5_573
https://doi.org/10.1016/j.jclinepi.2008.07.009
https://doi.org/10.1136/bmjopen-2018-026712
https://doi.org/10.1186/s12955-020-01347-7
https://doi.org/10.1186/1477-7525-2-32
https://doi.org/10.1016/j.apmr.2005.07.290
https://doi.org/10.1016/S0895-4356(02)00435-3
https://doi.org/10.1016/S0895-4356(02)00435-3
https://doi.org/10.1002/1529-0131(200106)45:3%3C270::AID-ART260%3E3.0.CO;2-T
https://doi.org/10.2147/JAA.S373184
https://doi.org/10.3390/jpm12020146
https://doi.org/10.1016/j.pupt.2023.102272


Patient Related Outcome Measures                                                                                             

Publish your work in this journal 
Patient Related Outcome Measures is an international, peer-reviewed, open access journal focusing on treatment outcomes specifically relevant 
to patients. All aspects of patient care are addressed within the journal and practitioners from all disciplines are invited to submit their work as 
well as healthcare researchers and patient support groups. The manuscript management system is completely online and includes a very quick 
and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: http://www.dovepress.com/patient-related-outcome-measures-journal

Patient Related Outcome Measures 2025:16                                                                                            329

Baiardini et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress


 

Information Classification: General 

SUPPLEMENTARY MATERIAL 1 
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 3 

Supplementary Methods S1. Statistical methods insights from study protocol for 4 

substudy from NEWTON study 5 

 6 

Sample size 7 

The sample size was determined based on feasibility criteria. Given the patient volume 8 

managed by the Italian centres involved in this study, including 200 subjects, it was deemed 9 

reasonable for the planned enrolment period. It was expected that not all patients could be 10 

evaluable for testing the psychometric properties of the “Speed of change in feeling of 11 

health” (SCFH) questionnaire (i.e., due to criteria violations, incomplete questionnaires, 12 

and/or drop-outs). An evaluation of the possible achievable precision of the estimates was 13 

performed, considering convergent validity, measured by the correlation coefficient. 14 

Different values for the Pearson’s correlation coefficient could be observed due to the 15 

various time points and scales with which the SCFH questionnaire was put in relation. 16 

Therefore, the following simulations of precision of convergent validity provided the lower 17 

limit of the 95% confidence interval for ρ = 0.75, 0.50, or 0.30, indicating different levels of 18 

convergent validity between two parameters,1 considering also different possible rates of 19 

non-evaluability/drop-out.  20 

 21 

Correlation coefficient (ρ) 

 
Number of 

evaluable patients 
Lower limit of 

95% confidence interval for ρ 

0.75 
 

150 0.684 

 100 0.667 

0.50 
 

150 0.392 

 100 0.365 

0.30 
 

150 0.172 

 100 0.142 
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Supplementary Table S1: ‘Speed of change in feeling of health’ (SCFH) questionnaire: 28 

content of initial 30 items reduced to 8 and translated from Italian to English. 29 

 30 

The objective of the questionnaire is to investigate how you feel about your disease (ASTHMA) since you 
started treatment with (ACTIVE SUBSTANCE OR COMMERCIAL NAME). 

Please indicate how much you agree with the following statements by selecting the answer you think fits 
best. 

Response options: 

Strongly disagree; Disagree; Undecided; Agree; Strongly agree 

Initial version: 30 items Final version: 8 items 

1. Feeling less vulnerable to factors that usually cause 
symptoms 

1. Feeling less vulnerable to factors that usually 
cause symptoms  

2. Able to do physical exertion with greater sense of 
well-being 

2. Able to do physical exertion with greater sense 
of well-being 

3. Feeling less worried about the onset of symptoms 3. Feeling less worried about the onset of 
symptoms 

4. Feeling that the disease is more stable 4. Feeling a change in the body 

5. Feeling less exposed to the possibility of having 
symptoms 

5. Feeling more confident about the body 

6. Feeling more relaxed about health 6. Thinking less about the illness 

7. Feeling a change in the body 7. Having a greater sense of control  

8. Feeling more confident about the body 8. Higher optimism about health  

9. Feeling good, as it hasn't been for a long time 

10. Noting positive effects of the medication 

11. Having less focus on the illness 

12. Having less focus on the symptoms of the illness 

13. Feeling that the body functions better 

14. Feeling different physical sensations than before 
starting the medication  

15. Feeling physically different than before taking the 
medication 

16. Thinking less about the illness 

17. Feeling general well-being 

18. Feeling better 

19. Feeling less anxious about the illness 

20. Feeling more in control of the body 

21. Feeling as if a weight had fallen off 

22. The illness weighs less 

23. Feeling that the medication has changed 
something 

24. The body responds better 

25. The thought of the illness is less frequent 

26. Feeling that health has changed 

27. Feeling that, as far as the body is concerned, 
things are going well 

28. Having positive feelings  

29. Having a greater sense of control  

30. Higher optimism about health  

 31 
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