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Abstract
Background  Patient-reported outcome measures (PROMs) are valuable tools to integrate the patient perspective 
and improve quality of rehabilitation services. However, there is a risk of non-response bias. Identifying characteristics 
associated with non-response is important to reduce barriers to PROM completion and to ensure quality care for all 
patients undergoing rehabilitation.

Methodology  In this cross-sectional observational study, we used routine data from the Swiss national quality 
assurance program for inpatient rehabilitation, in which PROMs are employed at admission and discharge for all 
patients in cardiac, psychosomatic and pulmonary rehabilitation. We included all patients aged 18 years or older, who 
completed cardiac, pulmonary or psychosomatic rehabilitation between 01.01.2016 and 31.12.2022. We used mixed-
effects logistic regression to identify predictors for non-response to PROMs across the three areas of rehabilitation. 
Non-response was defined as recorded refusal to complete the PROMs (cardiac: MacNew Heart, psychosomatic: 
Hospital Anxiety and Depression Scale (HADS) and Patient-Health Questionnaire (PHQ)-15, pulmonary: Chronic 
Respiratory Disease Questionnaire CRQ) at admission and/or discharge. Several socio-demographic and medical 
characteristics, as well as clinic and year were included as covariates in the regression model.

Results  We included 39,630 patients completing the MacNew Heart, 12751 HADS, 13195 PHQ and 16193 completing 
the CRQ. Non-response rates were highest for the MacNew Heart (28.6%) and CRQ (25.0%) and lower for the HADS 
(14.4%) and PHQ (17.5%). Across all three PROMs we observed strong significant associations of a nationality-based 
proxy for being a non-native speaker, admission from or discharge into a nursing home/rehabilitation and discharge 
into acute care after rehabilitation with non-response. Having no supplementary health insurance increased the odds 
for non-response on the MacNew Heart, HADS and CRQ. Additionally, higher comorbidity Cumulative Illness Rating 
Scale (CIRS) score and age were also significantly associated with non-response. Between-clinic differences explained 
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​​Background
Patient-reported outcome measures (PROMs) are stan-
dardized, validated questionnaires assessing the self-
reported health status of patients. Among others, they 
measure patients’ perspective on physical functioning, 
emotional and psychosocial well-being, or overall health-
related quality of life (HRQOL) [27]. PROMs have been 
widely recognized as valuable tools to integrate patients’ 
perspective and improve quality in clinical care. They 
facilitate shared decision-making, enhance early recog-
nition and monitoring of symptoms, enable individual-
ized treatment adjustments, and improve satisfaction and 
communication between patients and healthcare profes-
sionals [8, 17, 20, 28, 32, 35]. PROMs are also increasingly 
employed in quality assurance programs to monitor the 
quality of health care delivery, benchmark treatment out-
comes, and inform operations and policies [6, 11, 19, 29]. 
However, since PROMs rely on self-assessments, they are 
subject to non-response and therefore missing data. This 
can lead to a bias if certain groups of patients are system-
atically underrepresented.

In Switzerland, PROMs are used in the nationwide 
quality evaluation of cardiac, pulmonary and psycho-
somatic rehabilitation clinics. The MacNew Heart 
questionnaire [14, 23, 36] and the Chronic Respiratory 
Disease Questionnaire (CRQ) [13] are used to assess 
HRQOL in cardiac and pulmonary rehabilitation, respec-
tively. In psychosomatic rehabilitation, the somatic 
symptoms module of the Patient-Health Questionnaire 
(PHQ-15) [21] and the Hospital Anxiety and Depression 
Scale (HADS) [39] were used until 2023 as measures of 
somatic and mental health1. Non-response rates between 
12% and 29% have been observed for these PROMs in 
the yearly routine evaluations across Switzerland, with 
lower rates for PHQ-15 and HADS and higher rates for 
CRQ and MacNew Heart [3–5]. Identifying factors that 
contribute to non-response for these instruments is 
important to ensure valid results and to prevent bias in 
outcome evaluations and quality assurance comparisons 
across clinics.

1  Since 2024, HADS has been replaced by PHQ-9 (depression module of the 
PHQ) and General Anxiety Disorder (GAD)-7 questionnaire.

Objective
We recently identified the following predictors for non-
response in cardiac rehabilitation in Switzerland [19]: 
Female sex, higher age, non-native language background, 
higher disease burden, and not having supplementary 
health insurance.

The aim of this study was to extend these findings, 
including data from more recent years as well as to iden-
tify and compare predictors for non-response to PROMs 
in psychosomatic and pulmonary rehabilitation.

Methods
The reporting of our study follows the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) checklist [38].

Study design and setting
This cross-sectional study used data from the Swiss 
national quality assurance program for inpatient reha-
bilitation implemented in 2013 by ANQ, the competence 
center for quality measurements in Swiss hospitals and 
clinics. ANQ collects data for all inpatient rehabilitation 
stays in Switzerland. Depending on the type of rehabili-
tation, different instruments are used to assess physical 
functioning and HRQOL. All instruments are adminis-
tered directly to the patients within the first three days 
after admission and at discharge. The ANQ provides lan-
guage versions of all PROMs in German, French and Ital-
ian. The process of PROM administration lies within the 
clinic’s responsibility, and no further requirements are 
specified by ANQ. Additionally, socio-demographic and 
basic medical information are collected by clinical staff 
at admission, including comorbidities using the cumula-
tive illness rating scale (CIRS) [24, 26, 33]. More details 
on the rehabilitation quality assurance program and data 
collection can be found on the ANQ website [2]. Data 
was available for cardiac and pulmonary rehabilitation 
from 2016 to 2022, and for psychosomatic rehabilita-
tion from 2017 to 2022. The data is recorded at the level 
of individual rehabilitation stays rather than individual 
patients.

a substantial proportion of variance in non-response, with adjusted ICCs ranging from 0.34 in psychosomatic to 0.62 
in cardiac rehabilitation.

Conclusion and relevance  Non-response to PROMs in rehabilitation is predicted by impaired health, older age, 
and a proxy for non-native language skills. This should be addressed by reducing barriers for patients with these 
characteristics to reduce bias and to ensure health equity.

Keywords  Non-response, Patient-reported outcome measures, Rehabilitation, Health equity, Quality assurance, 
MacNew Heart, Chronic Respiratory Disease Questionnaire (CRQ) , Patient-Health Questionnaire 15 (PHQ-15), Hospital 
Anxiety and Depression Scale (HADS)
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Participants
We included all cases of patients 18 years or older, who 
completed their inpatient rehabilitation stay in a clinic 
in Switzerland in cardiac, psychosomatic or pulmonary 
rehabilitation. Rehabilitation stays that were shorter than 
7 days or discontinued (e.g. due to death or transfer into 
acute care) were excluded. Additionally, only patients 
who were admitted from and discharged to another 
care facility (acute clinic, nursing home or rehabilitation 
clinic) or home were included, and all socio-demographic 
and basic clinical information had to be complete.

Variables
The outcome variable in this study was non-response 
to at least one assessment of the MacNew Heart ques-
tionnaire in cardiac rehabilitation, to the PHQ-15 and 
HADS in psychosomatic rehabilitation, and to the CRQ 
in pulmonary rehabilitation (see Supplement 1). Patients’ 
refusal or inability to complete the PROMs, including the 
reason, is documented by clinical staff.

Patients were categorized as non-responders, if non-
response was recorded either at admission and/or dis-
charge. Along with documented non-response, all items 
were required to be left empty.

Responders were patients without a documented non-
response and with complete measurements at both time 
points. Complete measurements were cases who had 
filled out enough items so that a score could be calcu-
lated (see Supplement 1). Patients without a recorded 
non-response along with missing or incomplete measure-
ments were excluded from the study as data validity for 
these patients cannot be guaranteed. Accordingly, the 
term “non-response” in this study refers to documented 
refusal or inability to complete the PROM questionnaire 
and does not include patients with missing or inconsis-
tently documented PROM records.

The following socio-demographic variables were used 
to describe the patient population and were included 
as covariates in the regression models: age (years), sex 
(female/male), supplementary health insurance (yes/
no), and a proxy for Swiss language proficiency (French, 
Italian or German as first language (L1) or not). Supple-
mentary health insurance includes any kind of additional 
insurance benefits that patients may purchase on top of 
statutory health insurance. Information on language pro-
ficiency was not available and therefore approximated 
from the nationality of patients. In Switzerland, French, 
Italian and German are the three main official languages 
(along with Romansh, which was not regarded in this 
study). Patients from any country with at least one of 
these languages as official language were categorized as 
L1 speakers, while citizens from countries without any of 
these languages as official language were categorized as 
non-native language speakers.

Additionally, we included the main discharge diagno-
sis (grouped into disease categories, see Supplementary 
Tables 1–3), length of rehabilitation stay, location before 
admission and after discharge (both categorized into 
home, nursing home/rehabilitation, acute care), and total 
CIRS score (in points 0–56, higher scores indicate higher 
comorbidity) to capture the health status of patients.

Statistical methods
Statistical analyses and graphical representations were 
done in R version 4.2.2. using data.table, lme4, perfor-
mance, ggeffects, and ggplot2 packages.

For each PROM-subsample, we stratified the num-
ber of patients into non-responders and responders and 
described the distribution (mean and standard deviations 
(SD)) of demographic and clinical patient characteristics.

A mixed-effects logistic regression model was run for 
each PROM sample with non-response as the binary 
outcome variable. Clinic was used as a random-effects 
variable in all models. All demographic and clinical char-
acteristics as described above were included as covariates 
in the analysis. Year was included to control for variance 
attributable to period effects – for example due to the 
COVID-19 pandemic. Age, length of the rehabilitation 
stay, and CIRS score were entered as continuous vari-
ables. Binned residual plots from the performance pack-
age were used to determine the model fit for the whole 
model, as well as stratified by each continuous variable. 
If less than 80% of the residuals were inside error bounds, 
the model fit was considered insufficient and B-splines 
with 5 knots were applied to each variable displaying 
a bad fit. This was the case for the length of rehabilita-
tion stay in all 4 models as well as for age in the MacNew 
Heart model.

Odds ratios (OR), corresponding 95%-confidence inter-
vals (CI) and p-values were calculated for each variable. 
Additionally, we calculated the odds and corresponding 
CI for non-response from the predicted probability using 
ggeffects for each patient and plotted it against the distri-
bution of each continuous variable in order to graphically 
analyze the association of age, length of rehabilitation 
stay and CIRS score with non-response. The Intraclass 
correlation coefficient (ICC) was calculated for each 
model to assess the proportion of variance explained at 
the clinic-level.

Results
Participants
The dataset contained a total of 50442 patients in cardiac 
rehabilitation, 30703 in pulmonary rehabilitation, and 
21481 in psychosomatic rehabilitation. After the appli-
cation of inclusion and exclusion criteria, the number 
of patients included for further analyses was 39630 for 
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discharge or both for each PROM can be found in Sup-
plementary Table 4.

In all four samples, non-responders were older and less 
often native speakers of German, French or Italian than 
responders. They were more often discharged into acute 
care after rehabilitation and had a higher score on the 
CIRS-comorbidity scale than the response groups. Fur-
thermore, the proportion of patients with supplementary 
health insurance was lower in the non-response than in 
the response groups (Table 1, Supplementary Table 5).

Main results
The regression models for all four instruments revealed 
similar predictors for non-response across the four dif-
ferent PROMs. Having a non-native language back-
ground (inverted OR (95%-CI)): MacNew Heart: 6.3 
(5.6–7.1); HADS: 2.3 (2.0-2.7); PHQ: 2.1 (1.8–2.4); CRQ: 
5.0 (4.4–5.9); see Table  2 for original ORs) as well as 
being discharged into a nursing home/rehabilitation (OR 
(95% CI): MacNew Heart: 2.1 (1.6–2.6); HADS: 1.9 (1.1–
3.1); PHQ: 2.4 (1.5–3.8); CRQ: 2.4 (1.9–2.9)) or acute care 
(OR (95% CI): MacNew Heart: 3.5 (2.7–4.4); HADS: 5.0 
(3.3–7.4); PHQ: 5.0 (3.4–7.3); CRQ: 2.8 (2.1–3.8)) after 
rehabilitation showed strong associations with non-
response. Furthermore, being admitted from a nursing 
home/rehabilitation was associated with non-response 
to all PROMs (OR (95% CI): MacNew Heart: 1.5 (1.2–
1.9); HADS: 1.6 (1.0-2.5); PHQ: 1.8 (1.3–2.6); CRQ: 12.3 
(6.8–22.0)), while admission from acute care showed sig-
nificantly higher odds for non-response to the MacNew 
Heart but not the other PROMs (OR (95% CI): MacNew 
Heart: 1.22 (1.1–1.35); HADS: 1.17 (0.99–1.38); PHQ: 
1.11 (0.96–1.29); CRQ: 1.13 (1–1.28)). The comparatively 
large odds ratio observed for the CRQ should be inter-
preted with caution, as it was based on a relatively small 
subgroup of patients admitted from a nursing home/
rehabilitation facility. Having no supplementary health 
insurance was also associated with higher odds for non-
response to the MacNew Heart, HADS, and CRQ, but 
not the PHQ (inverted OR (95% CI): MacNew Heart: 1.4 

MacNew Heart, 12,751 for HADS, 13195 for PHQ-15 
and 16193 for CRQ (Fig. 1).

In total, data from 34 clinics was included in the analy-
sis (22 clinics with cardiac, 15 with psychosomatic, and 
16 with pulmonary rehabilitation).

Descriptive data
The patient population differed in terms of demographic 
and clinical characteristics between the three rehabili-
tation domains. In cardiac and pulmonary rehabilita-
tion there was a higher proportion of male than female 
patients (MacNew Heart: 70% male; CRQ: 55% male), 
whereas in psychosomatic rehabilitation, the majority of 
patients was female (HADS and PHQ: 65% female). Fur-
thermore, most patients in cardiac and pulmonary reha-
bilitation came directly from acute care into the clinic 
(MacNew Heart: 93%; CRQ: 82%) while psychosomatic 
patients were predominantly at home before their reha-
bilitation stays (12% acute care). Additionally, psychoso-
matic patients had on average lower CIRS comorbidity 
scores (HADS: mean = 9.15, SD = 5.36; PHQ: mean = 9.15, 
SD = 5.33; MacNew Heart: mean = 17.07, SD = 6.45; CRQ: 
mean = 15.49, SD = 6.65) and rehabilitation stays that were 
approximately 10 days longer than for cardiac and pul-
monary patients (HADS: mean = 31.42, SD = 16.72; PHQ: 
mean = 31.24, SD = 16.60; MacNew Heart: mean = 21.57, 
SD = 5.77; CRQ: mean = 21.73, SD = 7.32) (Table 1). Socio-
demographic and clinical characteristics of excluded 
patients that could not be reliably assigned to response 
and non-response groups can be found in Supplementary 
Table 7.

Outcome data
The non-response rate was highest for the MacNew 
Heart with 28.6% missing measurements, followed by 
the CRQ with 25.0%. Lower rates were observed in psy-
chosomatic rehabilitation, with 14.4% non-response for 
the HADS and 17.5% for the PHQ-15 (Table  1; Fig.  1). 
The number of cases with non-response at admission, 

Fig. 1  Flowchart for patient selection
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(1.3–1.5); HADS: 1.2 (1.0-1.5); PHQ: 1.1 (1.0-1.4); CRQ: 
1.5 (1.3–1.7); see Table 2 for original ORs). Furthermore, 
each additional point on the CIRS (OR (95% CI): Mac-
New Heart: 1.03 (1.03–1.04); HADS: 1.02 (1.01–1.03); 
PHQ: 1.01 (1.00-1.02); CRQ: 1.02 (1.01–1.02)) and each 
year of age (OR (95% CI): HADS: 1.01 (1.01–1.01); PHQ: 
1.01 (1.00-1.01); CRQ: 1.02 (1.02–1.02)) also significantly 
increased the risk of non-response (Fig. 2; Table 2).

Graphical analysis of the continuous covariates con-
firmed an increase in the odds for non-response with 
higher age and CIRS-score. For age, the association was 
approximately linear for the HADS, PHQ and CRQ, while 
a more pronounced increase in the odds of non-response 

at higher ages was observed for the MacNew Heart. 
(Fig. 3, Supplementary Fig. 1).

For the MacNew Heart, we observed significantly 
higher probabilities for non-response in women com-
pared to men. No significant association was seen 
between sex and non-response for PROMs in psychoso-
matic and pulmonary rehabilitation. For all four instru-
ments, there was no clear link between the length of 
rehabilitation stay and non-response (Fig. 2, Supplemen-
tary Fig. 2).

Some disease categories were significantly associ-
ated with non-response. For the MacNew Heart, we 
saw lower odds for non-response in patients with valve 

Table 2  Odds ratios (OR) and confidence intervals (CI) for non-response by instrument/PROM
Cardiology: Mac New Heart Psychosomatics: HADS Psychosomatics: PHQ Pulmonology: CRQ
OR (2.5% - 
97.5% CI)

p-value OR (2.5% - 
97.5% CI)

p-value OR (2.5% - 
97.5% CI)

p-value OR (2.5% - 
97.5% CI)

p-
value

Intercept 0.84 (0.24 - 2.88) 0.777 0.92 (0.40 
- 2.1)

0.839 0.85 (0.38 
- 1.90)

0.694 0.73 (0.25 
- 2.15)

0.568

Female Sex (Ref.: Male) 1.15 (1.09 - 1.21) <0.001 1.12 (0.99 
- 1.25)

0.062 1.06 (0.96 
- 1.17)

0.279 1.05 (0.97 
- 1.13)

0.249

Age (not displayed if modelled 
with splines)

- - 1.01 (1.01 
- 1.01)

<0.001 1.01 (1.00 
- 1.01)

<0.001 1.02 (1.02 
- 1.02)

<0.001

L1 Speaker (Ref.: no L1 speaker) 0.16 (0.14 - 0.18) <0.001 0.43 (0.37 
- 0.51)

<0.001 0.48 (0.42 
- 0.55)

<0.001 0.20 (0.17 
- 0.23)

<0.001

Pre-rehabilitation location: Nurs-
ery Home/ Rehabilitation (Ref.: 
Home)

1.48 (1.16 - 1.88) 0.002 1.60 (1.04 
- 2.47)

0.032 1.80 (1.26 
- 2.58)

0.001 12.28 (6.84 
- 22.02)

<0.001

Pre-rehabilitation location: Acute 
care (Ref.: Home)

1.22 (1.10 - 1.35) <0.001 1.17 (0.99 
- 1.38)

0.068 1.11 (0.96 
- 1.29)

0.146 1.13 (1.00 
- 1.28)

0.051

Post-rehabilitation location: 
Nursery Home/ Rehabilitation 
(Ref.: Home)

2.05 (1.60 - 2.63) <0.001 1.87 (1.12 
- 3.14)

0.017 2.40 (1.53 
- 3.79)

<0.001 2.36 (1.89 
- 2.94)

<0.001

Post-rehabilitation location: Acute 
care (Ref.: Home)

3.46 (2.73 - 4.39) <0.001 4.97 (3.33 
- 7.42)

<0.001 4.99 (3.41 
- 7.29)

<0.001 2.82 (2.09 
- 3.81)

<0.001

Supplementary or private health 
insurance (Ref.: statutory)

0.71 (0.67 - 0.75) <0.001 0.82 (0.68 
- 1.00)

0.047 0.88 (0.74 
- 1.05)

0.148 0.67 (0.60 
- 0.75)

<0.001

Length of stay in days (not dis-
played if modelled with splines)

- - - - - - - -

CIRS Score 1.03 (1.03 - 1.04) <0.001 1.02 (1.01 
- 1.03)

0.003 1.01 (1.00 
- 1.02)

0.013 1.02 (1.01 
- 1.02)

<0.001

Fig. 2  Odds ratios for non-response to MacNew Heart, HADS, PHQ-15 and CRQ by covariates
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disorders, while odds were higher in patients with other 
unspecified diseases of the heart, the arteries or the cir-
culatory system (Ref: Chronic Ischemic Heart Disease). 
For both HADS and PHQ in psychosomatic rehabili-
tation, odds for non-response were higher in patients 
with severe depressive episodes, musculoskeletal disor-
ders, and other unspecified mental and somatic illnesses 
(Ref: Addiction disorders). Headache was also strongly 
associated with non-response on the HADS but not the 
PHQ. For the CRQ, we saw lower odds for non-response 
in patients with COPD, oncological diseases and other 
unspecified pneumological diseases (Ref: Flu & Pneumo-
nia) (Supplementary Table 6). For all four PROMs, there 
were some years with significantly higher or lower rates 
of non-response compared to the first year included in 
the analysis. For the MacNew Heart the odds for non-
response were higher in 2020 while in all other years the 
odds for non-response were lower or similar to 2016. For 
the HADS we saw higher odds for non-response in 2021 
and lower odds in 2018 and 2019 compared to 2017. For 
the PHQ, the years 2018, 2020 and 2021 were associated 
with a higher risk for non-response compared to 2017. 
For the CRQ, the odds for non-response were lower in 
2017 to 2019 compared to 2016 but higher in 2021 and 
2022 (Supplementary Table 6).

The adjusted ICC was 0.34 in the models for the 
PROMs in psychosomatic rehabilitation, 0.54 in the CRQ 
model and 0.62 in the MacNew Heart model. This indi-
cates that one third of the variance in the odds for non-
response in psychosomatic rehabilitation and more than 
half of the variance in cardiac and pulmonary rehabili-
tation can be explained by differences at the clinic level. 
The R² was 0.64, 0.41, 0.395, and 0.58 for the models of 
the MacNew Heart, HADS, PHQ and CRQ, respectively.

Discussion
Key results
The aim of this study was to compare predictors for 
non-response across four different PROMs in cardiac, 
psychosomatic, and pulmonary inpatient rehabilitation. 

Our results show that older age, a proxy for non-native 
language skills, being admitted from or discharged into 
a nursing home or rehabilitation clinic, discharge into 
acute care and a higher CIRS score are robust predictors 
of non-response for all PROMs used in Swiss inpatient 
rehabilitation. The largest effects were found for non-
native language background and discharge into acute 
care, which was included as a proxy for poor health. Not 
having supplementary health insurance was also associ-
ated with non-response to three of the four PROMS. 
Supplementary health insurance is purchased in addi-
tion to statutory health insurance and may be associated 
with greater financial resources. Thus, the observed asso-
ciation may indicate that patients with potentially higher 
disease burden and lower financial resources are more 
likely to not complete PROMs. To reduce the risk of non-
response bias, barriers should be lowered for patients 
with these characteristics when administering PROMs. 
Moreover, our findings indicate that a substantial portion 
of non-response to PROMs is related to clinic-level fac-
tors, highlighting the importance of provider- or clinic-
level influences on PROM completion.

Generalizability
Our findings replicate the results of our previous study, 
in which higher age, non-native language background, 
not having supplementary health insurance, discharge 
into acute care and higher CIRS scores were also associ-
ated with non-response for the MacNew Heart question-
naire. A higher likelihood of non-response with older 
age, limited language skills, lower socioeconomic status 
and higher disease burden has also been shown in the lit-
erature [7, 10, 16, 22, 25, 34, 37].

Additionally, non-response for the MacNew Heart 
questionnaire was linked to female sex, which also con-
firmed the results of our previous study. However, this 
finding was not apparent for PROMs in other areas of 
rehabilitation. The association between sex and non-
response is unclear from previous literature. While some 
research in acute care also found that women were less 

Fig. 3  Predicted odds for non-response to MacNew Heart, HADS, PHQ-15 and CRQ by age
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likely to fill out PROMs [37], others have found a higher 
chance of non-response for male patients [1, 18, 22]. 
Other studies did not find a link between sex and non-
response [7, 10, 34].

In contrast to our previous study, in which longer reha-
bilitation stays predicted non-response, we did not find 
such an association in the current study. Instead of strict 
parametric modelling and interpreting p-values, we used 
B-splines to model rehabilitation length and assessed its 
relation to non-response graphically, which limits direct 
comparability to the previous results. We chose this 
alternative method to ensure proper fitting of the cur-
rent data. Nevertheless, the results are surprising, as the 
length of rehabilitation may serve as a proxy for health 
status (more impaired patients stay longer in rehabilita-
tion) [9] and an association between higher disease bur-
den and non-response is well established [7, 18, 19, 22, 
25]. However, the length of stay is often predetermined 
in rehabilitation. Other factors that represent health sta-
tus, such as comorbidities or functioning tests, are more 
relevant to consider when assessing who may need extra 
support with filling out PROMs.

In addition to patient characteristics, the facility in 
which patients are treated was associated with PROM 
completion. This was indicated by varying non-response 
rates across all clinics as well as by the high ICC in all 
models. This is in line with our previous study [19]. As we 
do not have information on clinical conditions, such as 
the ratio of staff to patients, we were not able to include 
this in our analysis to identify facility characteristics that 
are associated with non-response. However, previous 
research has shown that limited time of health-care staff, 
time constraints for patients to fill out questionnaires, 
inadequate IT-infrastructure, or administering PROMs 
on tablets [25, 27] are barriers to PROM-completion. 
Whether these and other facility characteristics play a 
role in non-response on PROMs in Swiss rehabilitation is 
an interesting topic for future research.

It is important to note, that our study defined non-
response as refusal or inability to complete the PROM 
assessment at either admission or discharge. This defi-
nition was chosen because, in the context of quality 
assurance, both measurements are required to evaluate 
changes in patient-reported outcomes. Consequently, the 
non-response group also included individuals who com-
pleted the PROM at one of the two time points. The iden-
tified predictors should therefore be interpreted within 
the context of quality assurance and may not be directly 
generalizable to settings in which only a single PROM 
assessment is required.

Strengths and limitations
The data used in this study bears some limitations. Our 
selection of covariates was limited to variables that are 

routinely collected and delivered as part of the ANQ 
quality assurance program. Hence, we were not able to 
include other potentially relevant factors, such as edu-
cation or more detailed information on socio-economic 
status, in our analysis. We also did not have information 
on actual language skills of the patients and only used 
a proxy based on the patients’ citizenship, which may 
not fully represent actual fluency in Italian, French or 
German. This approach may have introduced a bias by 
including individuals with fluent language skills despite 
their nationality, potentially underestimating the true 
effect. Furthermore, we were not able to control for 
clinic-level differences in PROM administration, such as 
staff availability, IT-infrastructure, documentation qual-
ity, whether PROMs were administered on paper or tab-
let and whether different language versions were offered. 
As discussed above, these factors may also have contrib-
uted to the observed non-response rates. Additionally, 
we cannot identify individual patients in the data and it 
is possible that some patients were included with multi-
ple rehabilitation stays. This may have overestimated our 
results.

There are also some limitations to our analytical 
approach. We excluded all cases with incomplete PROM 
measurements, as well as cases for which a non-response 
was documented alongside item responses, because we 
could not ensure data validity for the cases and reliably 
assign them to either group. The excluded cases differed 
from the included cases with regard to several socio-
demographic and clinical characteristics, indicating that 
the study sample may not be fully representative of the 
underlying rehabilitation population. In particular, a large 
number of CRQ cases was excluded due to ambiguous 
response documentation, which may have introduced 
a selection bias and may limit the generalizability of the 
findings. Furthermore, we used the post-rehabilitation 
location and length of stay as proxies for health status in 
our model, assuming that they reflect the patient’s over-
all condition. However, these variables are not known 
before the rehabilitation stay and their association with 
non-response, which was partly assessed at admission, 
should be interpreted with caution. Finally, the obser-
vational cross-sectional design of our study precludes 
causal inference. Hence, the identified predictors should 
be interpreted as associations rather than causal determi-
nants of non-response.

Despite these limitations, the data set is a valuable 
source for the study of non-response, as it contains 
demographic and clinical information for all patients, 
irrespective of PROM-completion. It furthermore con-
sists of information on where patients were treated, 
which made it possible to distinguish between individ-
ual-level and facility-level influences on non-response. 
Moreover, since the data comprises information for all 
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patients undergoing inpatient rehabilitation in Switzer-
land, it allows us to study non-response on national level. 
Finally, the well-established and long-term use of PROMs 
in three rehabilitation domains in Switzerland enabled us 
to identify robust predictors of non-response across dif-
ferent fields and time periods that are likely generalizable 
to PROMs in other areas of rehabilitation.

Interpretation
Our findings show that patients with more impaired 
health and older age have a higher chance of not com-
pleting PROMs. These patient groups may therefore be 
underrepresented in outcome evaluations. This can skew 
the results, for example towards a more positive out-
come, as sicker patients are less likely to fill out PROMs. 
Hence, results from PROMs with low response rates need 
to be interpreted with caution. This potential risk of non-
response bias should be considered when using PROMs 
as outcome measures and in quality assurance programs.

Additionally, patients who do not complete PROMs 
may be deprived of the advantages in health care services 
associated with PROMs, such as close symptom monitor-
ing and individually tailored treatment options. As our 
results indicate that patients with a non-native language 
background and those without supplementary health 
insurance have a higher risk of non-response to some 
PROMs, potential barriers related to language and socio-
economic circumstances should be considered when 
implementing PROM assessments. Considering that 
patients with lower socio-economic status and people 
from immigrant backgrounds often face discrimination 
and disadvantages in health care [30, 31], it is particularly 
important to enhance the response rates for these patient 
groups to promote health equity.

Response rates on PROMs can be enhanced by address-
ing patients’ capability and motivation to participate, as 
suggested by van Engen et al., [37], e.g. by highlighting 
the purpose and benefits of PROMs. Offering PROMs 
in multiple languages seems especially pertinent, given 
the large effect of non-native language background. Fur-
thermore, patients may be supported by accommodating 
specific barriers such as technical illiteracy with paper 
administration of PROMs [25, 37]. As clinic-level factors 
substantially influence PROM completion, organizational 
practices and best-practice approaches in PROM imple-
mentation also need to be considered [12]. However, 
additional support for vulnerable patient groups inevi-
tably requires extra staff effort. This represents an ongo-
ing challenge in high-workload environments. Technical 
solutions, such as AI-supported tools [15], offer promis-
ing avenues to reduce this burden while ensuring equi-
table patient participation.

Conclusions
Non-response to PROMs in Swiss rehabilitation is pre-
dicted by impaired health, older age, as well as a proxy 
for non-native language skills, and is influenced by clinic-
level factors. Barriers to PROM-completion should be 
reduced for patients with these characteristics to reduce 
the risk of non-response bias and to ensure health equity.
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