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Abstract 14 

Objective 15 

Healthcare systems increasingly use patient-reported outcome measures (PROMs) to 16 

complement traditional clinical and performance-based outcomes by capturing health 17 

outcomes from the patient perspective  and supporting quality improvement and patient-18 

centred care. In Switzerland, the National competence centre for quality measurements in 19 

hospitals and clinics ANQ performs the external quality development program. We 20 

conducted a nationwide pilot study in inpatient rehabilitation using the generic PROMIS GH-21 



2 

 

10 to assess its suitability as an outcome for quality development by evaluating its 22 

responsiveness and feasibility of implementation in everyday clinical practice. 23 

Methods 24 

Our study applied a mixed-method observational design. In a multi-stage expert-based 25 

selection process, the PROMIS GH-10 was selected for piloting. In total, 28 rehabilitation 26 

clinics recruited patients during the study period and asked them to fill in the PROMIS GH-27 

10 digitally or paper-based at admission and discharge. After the survey, healthcare 28 

professionals (HCPs) were asked to document the level of assistance required by patients. 29 

Mean T-scores and effect sizes (Cohen’s d) were calculated. Assistance requirements were 30 

analysed using descriptive statistics. Additionally, qualitative interviews were completed 31 

with HCPs to assess facilitating factors and barriers to implementation. 32 

Results 33 

A sample of 2,083 patients was included, resulting in 1,217 complete pre-post 34 

measurements. Mean T-scores (SD) for PROMIS GH-10 subscales physical health (PHS) and 35 

mental health (MHS) significantly improved (p<0.001) from admission to discharge (total 36 

sample PHS: 39.3(7.4); 44.4(7.6); d=0.68; MHS: 44.9(8.0); 48.7(7.5); d=0.48). Effect sizes on 37 

PHS ranged from d=0.50-0.95 and on MHS from d=0.33-1.19. Overall, 41% of patients 38 

required assistance in answering the PROM. Barriers to implementation from HCP 39 

perspective included uncertainties about the benefit of a generic PROM and the lack of staff 40 

resources. Facilitators were the questionnaire’s brevity and the value of including the 41 

patient perspective. 42 

Conclusions 43 
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PROMIS GH-10 showed significant pre-post effects on physical and mental health in Swiss 44 

inpatient rehabilitation. Nonetheless, barriers such as increased time needed for assistance 45 

in special patient groups should be considered before national implementation.  46 

Keywords  47 

Patient-reported outcome measures, quality development, PROMIS GH-10, generic health-48 

related quality of life, Switzerland, inpatient rehabilitation, feasibility, mixed-methods 49 

Introduction  50 

Healthcare systems worldwide are obliged to assess their quality to initiate improvement 51 

strategies with the goal of increasing quality and saving costs. This includes the evaluation of 52 

diagnostic and treatment processes, structural and health care professional (HCP) resources, 53 

and the patient perspective. The use of patient-reported outcome measures (PROMs) is a 54 

promising approach to include the patient’s perspective in such assessments. PROMs make 55 

it possible to record patients' own perceptions of their health-related outcomes in a 56 

standardised manner. 57 

PROMs are becoming an increasingly important measure of treatment quality enabling 58 

focused quality development [1-5]. Recently, PROMs have even been used in cross-country 59 

comparisons for quality development [6].  60 

In Switzerland, the Federal Office of Public Health has identified patient-centred care as a 61 

key area of action within its current quality strategy [7]. Reflecting this emphasis, the 62 

Rehabilitation Quality Committee (QA Rehabilitation) of the Swiss national competence 63 

centre for quality measurements in hospitals and clinics. ANQ has been refining the 64 

rehabilitation measurement plan since 2019, prioritising the patient perspective based on 65 

the rehabilitation quality development model. This approach broadens the focus beyond 66 
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solely functional and performance-based outcomes by incorporating patient-reported 67 

outcomes, which systematically capture the patients’ own perspectives on their health and 68 

recovery. 69 

 70 

Among the typical constructs tested with PROMs are symptoms, functional status, and 71 

health-related quality of life (HRQOL). There are now numerous generic as well as disease-72 

specific measurement instruments for recording HRQOL with a wide range of overlapping 73 

content and different focal points depending on the development context. Common to all 74 

HRQOL measures is their multidimensional construct, considering physical, mental, and 75 

social subjective health aspects that are important to patients’ everyday lives.  76 

In addition to clinical parameters, HRQOL is becoming increasingly relevant as an outcome 77 

parameter in medical care research [8] particularly in the case of chronic diseases where 78 

complete recovery cannot be achieved [9]. Since rehabilitation follows the framework of the 79 

International Classification of Functioning, Disability and Health (ICF), which emphasises 80 

functioning, participation, and contextual factors [10], HRQOL is particularly well-suited as 81 

an outcome measure in this setting. Improving HRQOL is therefore a central treatment goal 82 

of rehabilitation, in addition to improving functioning and participation.               83 

      84 

PROM implementation is still difficult or missing in rehabilitation for several reasons, for 85 

instance issues with data collection or patient group heterogeneity [11]. A report on PROMs 86 

in international comparison identified further challenges such as difficulties in completing 87 

the questionnaires or the high administrative burden and lack of benefits in care [12], all of 88 

which relate to the overall feasibility of the instrument in routine practice. 89 
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Therefore, in external quality assurance and development, most outcomes are still routinely 90 

measured using administrative data or clinician-rated instruments.  91 

The international literature on generic PROMs in rehabilitation is sparse. International 92 

implementation studies highlight that, while harmonisation is desirable for comparability, 93 

national contexts differ significantly and require tailored solutions [13]. Consequently, 94 

piloting is recommended to gather insights and experiences prior to full-scale 95 

implementation [14]. 96 

 97 

The primary goal of this pilot project was to strengthen the patient perspective in Swiss 98 

inpatient rehabilitation on the national level. We analysed this aim through two 99 

complementary aspects: first, we assessed the suitability of the PROMIS GH-10 100 

quantitatively by examining its responsiveness; second, we evaluated the feasibility, 101 

focussing on practical implementation aspects in everyday clinical practice to inform a 102 

potential implementation process.. 103 

 104 

Methods 105 

We conducted a mixed-methods observational study on the national level in inpatient 106 

rehabilitation across all nine rehabilitation domains in Switzerland. As defined in the 107 

national DefReha paper, the ANQ distinguishes nine rehabilitation domains: geriatric, 108 

internal medicine, cardiac, musculoskeletal, neurological, oncological, paraplegic, 109 

psychosomatic, and pulmonological rehabilitation [15]. These domains are based on 110 

medically defined service types in the national health system to support national planning 111 

and tariffing, rather than being strictly diagnosis-based. Due to the distinct medical 112 
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characteristics and patient populations within each rehabilitation domain, all analyses were 113 

conducted according to rehabilitation domains, consistent with routine quality assurance 114 

practices. 115 

To address the responsiveness of the PROMIS GH-10 as a HRQOL measure, data were 116 

collected using quantitative methods. Feasibility was examined through a parallel collection 117 

of both quantitative and qualitative data.  118 

 119 

Reporting of our study followed the Strengthening the Reporting of Observational Studies in 120 

Epidemiology checklist [16], the Good Epidemiological Practice guidelines [17], and the 121 

MMR-RHS Checklist [8]. 122 

 123 

Setting 124 

This pilot project was conducted as a voluntary additional measurement in the setting of the 125 

ANQ’s regular national quality assessment in inpatient rehabilitation, whose results are 126 

published yearly on the ANQ's website (www.anq.ch).  127 

In a multi-stage selection process, the QA Rehabilitation decided to pilot a suitable PROM. 128 

The expert-consented criteria to define a subset of suitable measures were: generic, 129 

electronically usable, validated in all three Swiss languages (German, French and Italian), 130 

psychometric properties, length, and costs. We carried out research into common HRQOL 131 

instruments and their use in international quality assurance systems. In addition to the 132 

expert-consented selection criteria, the QA Rehabilitation considered the PROMIS GH-10 as 133 

the most appropriate PROM due to its dual physical and mental scoring, and broad 134 

international use, including several ICHOM standard sets [19]. 135 
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To realise the PROMIS GH-10 Data Project Network, the following project partners were 136 

brought together, led by the ANQ. The Bern University of Applied Sciences, MIDATA, and 137 

Brightfish were responsible for the measurement logistics of the electronic data collection. 138 

The semi-structured interviews were realised with a project partner, socialdesign. The 139 

Charité - Universitätsmedizin Berlin was responsible for data monitoring, data analysis and 140 

reporting. 141 

 142 

A total of 28 inpatient rehabilitation clinics with 67 rehabilitation domains from the three 143 

language regions of Switzerland (German, French, Italian) took part in this study. 144 

All pilot clinics were trained in the planned processes of the pilot project (e.g. 145 

implementation and use of PROMIS GH-10, use of tablets to complete the questionnaire) 146 

and were supported throughout the whole data collection process, which was accompanied 147 

by data monitoring. However, processes were flexible enough to allow for individual 148 

approaches in the clinics. 149 

Data was collected between April and December 2023. Initially, the clinics obtained 150 

informed consent from patients. The clinics were instructed to carry out the admission 151 

measurement (T1) within the first three days after admission to inpatient rehabilitation and 152 

the discharge measurement (T2) within the last three days of inpatient rehabilitation 153 

(admission/discharge day included, analogous to the ANQ’s rehabilitation measurement 154 

plan). The typical rehabilitation period is 21 days. However, in some rehabilitation domains, 155 

such as paraplegia, the average length of rehabilitation stays is much longer.  156 

The questionnaire was completed either on a digital device or on paper. By giving their 157 

consent to participate, patients also agreed to the matching of their data with the regular 158 

ANQ measurement data, including sociodemographic and administrative data (submitted to 159 
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the Federal Statistical Office) and the Cumulative Illness Rating Scale (CIRS) [20], a scale for 160 

morbidity assessment.   161 

 162 

Sample size 163 

We conducted a power calculation using G-Power to determine the required number of 164 

cases per rehabilitation domain. A one-sided t-test for paired samples was applied, with an 165 

alpha level of 0.05 and a beta level of 0.95, assuming a medium effect size for most 166 

rehabilitation domains on both subscales (PHS and MHS) of the PROMIS GH-10. The 167 

calculations indicated that, for medium effect sizes (d: 0.4 to 0.6), between 32 and 70 168 

complete pre-post measurements with the PROMIS GH-10 are necessary per rehabilitation 169 

domain. 170 

In consultation with the QA Rehabilitation, the minimum requirements for the pilot sample 171 

were established. These included the participation of 5 clinics, with adequate 172 

representation from each language region (preferably 2 clinics from the German-speaking 173 

region, 2 from the French-speaking region, and 1 from the Italian-speaking region of 174 

Switzerland). Ideally, each clinic should provide at least 30 complete cases, with both pre- 175 

and post-intervention data. 176 

Participants/eligibility criteria 177 

The pilot clinics actively recruited patients between the beginning of April and the beginning 178 

of December 2023. Eligibility criteria for inclusion in the dataset followed the standards 179 

defined in the national measurement plan of the ANQ for inpatient rehabilitation cases and 180 

included: 181 

- Age 18 years or older 182 
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- Completion of inpatient rehabilitation treatment (>7 days) 183 

 184 

Measurements  185 

The PROMIS GH-10 consists of ten generic formulated items covering physical, mental, and 186 

social aspects of subjective health [9] (see Supplementary material 1). Each item is scored 187 

on a 5-point scale, except Global07, which is scored on an 11-point numerical scale and 188 

recoded to a 5-point scale by the recommendations outlined in the PROMIS-GH Scoring 189 

Manual [21]. For three questions, an observation period of the previous seven days is 190 

addressed, while the remaining seven questions relate to the current condition at the time 191 

of the survey e.g. “In general, how would you rate your physical health?” or “How would 192 

you rate your fatigue on average?” 193 

After the PROMIS GH-10 assessment, HCP additionally recorded whether the patient 194 

required assistance with filling out the survey. Possible assistance requirements were:  195 

reading out questions/answers, data entry on behalf of the patient, answering questions 196 

about the questionnaire, and other (with a free text field). In addition, the free text field 197 

answers were grouped and a new category ‘multiple support’ emerged. In the case of 198 

patients who refused the test despite giving consent, the HCP documented the reasons for 199 

this. Possible answers were no interest, physical/motor impairment, cognitive impairment, 200 

patient not encountered, survey not available in preferred language, other (with free text 201 

field). Drop-outs, in the sense of unexpected discontinuation of treatment, were instructed 202 

to document by the HCP in the open field. 203 

Information on the rehabilitation domain, mode of administration of the survey (electronic 204 

or paper-based), language version and dates were available for both measurements.  205 
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As part of the data monitoring, field notes were made on problems and questions that arose 206 

in the clinics. 207 

 208 

Statistical analysis 209 

Availability and completeness of measurements at admission or discharge were analysed 210 

descriptively. The pre-post effects were analysed for complete cases only. Two summary 211 

scores were calculated, based on eight of the 10 PROMIS GH-10 items: the physical health 212 

summary score (PHS) and the mental health summary score (MHS). The remaining two 213 

items were not necessary for the calculation of the score. To calculate the scores using the 214 

T-score table, the point values [1-5] were added to a raw total score [5-9, 11-14, 16, 17, 21-215 

23] and then assigned to the corresponding T-value. The following applied to the 216 

interpretation of the values: A T-value of 50 corresponds to the average of the general 217 

population. T-values of 40 and 60 are one standard deviation below and above the 218 

population average, respectively. A higher score indicates better global mental/physical 219 

health [19, 5].  220 

In addition to the T-score mean values for admission and discharge and other distribution 221 

parameters, t-tests and effect sizes (Cohen's d) were calculated using pooled standard 222 

deviation [19]. Effect sizes were calculated for each rehabilitation domain and are reported 223 

descriptively; no formal statistical comparisons between domains were planned. 224 

The effect size was interpreted as a standardised mean difference: around 0.2 was 225 

considered a small effect, around 0.5 a medium effect, and 0.8 or above a strong effect [22].  226 

The data on assistance requirements was analysed using descriptive statistics. For this 227 

purpose, all cases, complete and incomplete, were analysed.  228 

 229 
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Qualitative methods and analysis  230 

To assess the PROMIS GH-10’s feasibility in clinical practice, we conducted semi-structured 231 

individual interviews and group interviews with HCPs, who were involved in carrying out the 232 

study, regardless of their profession. 233 

The experienced Swiss survey institute socialdesign organised and carried out the qualitative 234 

interviews. The qualitative guide was conducted in accordance with a set of 11 guiding 235 

questions, which were complemented by a series of more detailed inquiries pertaining to 236 

the following subject areas (see Supplementary material 2): 237 

● Challenges and potential solutions 238 

● Effort and benefits 239 

● Practicability and acceptance 240 

● Concept of PROMs 241 

● Implementation  242 

Participants were recruited via the pilot clinics. Depending on capacity and preference, 243 

individual interviews (interview with one participant) or group interviews (interview with 244 

two or more participants) were offered. Apart from a round of introductions in the group 245 

interviews, the procedure was the same . All qualitative interviews were done online and 246 

audio-recorded. All recordings were pseudonymised, transcribed and translated into 247 

German by socialdesign and sent to Charité. 248 

We analysed the materials of all interviews using qualitative content analysis according to 249 

Kuckartz with MAXQDA [23]. A deductive and inductive approach was used to create 250 

categories. For the analysis, deductive main categories were first formed based on the 251 

research question and the interview guide, which were then inductively supplemented with 252 

material-based subcategories. This structured and iterative coding process, which involved 253 
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constant comparison across roles and rehabilitation fields, allowed us to identify facilitating 254 

factors, barriers, and implementation suggestions of the PROMIS GH-10 in clinical practice.  255 

Results 256 

 257 

Fig. 1: Flow chart 258 

A total of 2,261 cases were transmitted from the pilot clinics, of which 178 were excluded 259 

(Fig. 1). This resulted in a final database of 2,083 cases, divided into 866 incomplete and 260 

1,217 complete cases. The sample description of the matched cases can be found in 261 

Supplementary material 3. The pilot sample was largely comparable to the regular ANQ 262 

measurement sample in terms of the distribution of characteristics, except for the length of 263 

stay in paraplegic rehabilitation. 264 

 265 

The proportion of complete cases for all rehabilitation domains was 58.4%. The proportion 266 

of complete cases was comparatively higher in the oncological (76.3%), cardiological 267 

(75.2%), and psychosomatic (66.7%) rehabilitation domains, whereas the internal medicine 268 

(49.0%), geriatric and paraplegiological (47.3%) rehabilitation domains had a lower rate 269 

(Figure 2). 270 
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 271 

Fig. 2: Data quality by rehabilitation domain  272 

The majority of all incomplete cases (n=866, 41.6%) had completely missing measurements 273 

at either admission or discharge (n=787, 37.8%). Only 3.8% (n=79) were incomplete due to 274 

item-non-response, although this proportion was higher in geriatric rehabilitation (9.2%). A 275 

detailed analysis of the incomplete cases showed that most of the measurements were 276 

complete at admission (n=735, 84.9%) and that most cases were incomplete at the 277 

discharge measurement.  278 

For some of the missing measures, HCPs documented reasons (n=168, 21.3%). In 41.1% of 279 

these cases, the patient could not be encountered, followed by other reasons (27.4%) such 280 

as the patient being transferred and a lack of interest (18.5%). Cognitive (9.5%) and physical 281 

(2.4%) impairments accounted for a small proportion of the reasons for not taking the test. 282 

In only two cases (1.2%) the reason for non-response was that the survey was not available 283 

in the preferred language. In the open-ended information on cases with missing 284 
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measurements, 40 cases were reported to have discontinued the rehabilitation treatment 285 

(drop-outs). 286 

 287 

Cases with complete admission and discharge measurements for both PROMIS scores (PHS, 288 

MHS) were used for the analysis (n=1,217). Figure 3 shows the mean T-score and associated 289 

95% confidence intervals of the MHS and PHS for the admission and discharge 290 

measurements by rehabilitation domain. The corresponding effect sizes can be found in 291 

Table 1.  292 

 293 

Fig. 3 Pre-post scores according to rehabilitation domain 294 
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Tab. 1: PROMIS GH-10 T-score mean values and effect sizes for PHS and MHS by 295 

rehabilitation domain 296 

rehabilitation 

domain 

  admission discharge       Cohen's 

d score mean SD mean SD n T p 

geriatric  
PHS 39.1 7.0 43.6 7.2 148 7.6 <0.001 0.63 

MHS 45.9 6.6 48.6 6.7 148 5.6 <0.001 0.41 

internal medicine 
PHS 39.3 6.8 44.7 6.5 51 5.8 <0.001 0.83 

MHS 44.1 6.9 49.1 5.6 51 6.5 <0.001 0.80 

cardiac 
PHS 41.7 7.4 47.9 7.2 188 12.2 <0.001 0.85 

MHS 46.7 7.7 51.3 7.6 188 9.8 <0.001 0.59 

musculoskeletal 
PHS 38.9 7.2 42.9 7.1 395 11.3 <0.001 0.56 

MHS 46.2 7.9 48.7 7.4 395 7.8 <0.001 0.33 

neurological 
PHS 39.5 7.3 44.8 8.1 154 9.7 <0.001 0.69 

MHS 44.1 7.2 47.8 7.6 154 6.5 <0.001 0.49 

oncological 
PHS 39.9 7.9 45.2 7.5 61 7.2 <0.001 0.70 

MHS 41.6 8.2 47.2 7.7 61 6.6 <0.001 0.72 

paraplegic 
PHS 36.3 7.2 39.8 7.2 52 3.6 <0.001 0.50 

MHS 45.1 8.0 48.0 7.8 52 3.2 0.002 0.36 

psychosomatic 
PHS 36.8 7.9 43.9 8.2 70 9.6 <0.001 0.88 

MHS 36.0 7.2 45.2 8.2 70 11.3 <0.001 1.19 

pulmonological 
PHS 38.9 7.3 46.0 7.6 98 11.0 <0.001 0.95 

MHS 45.1 8.4 48.7 6.8 98 5.4 <0.001 0.46 

total PHS 39.3 7.4 44.4 7.6 1217 25.7 <0.001 0.68 
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MHS 44.9 8.0 48.7 7.5 1217 19.7 <0.001 0.48 

PHS physical health summary score / MHS mental health summary score of the PROMIS 

GH-10; Cohen’s d: 0.20-0.49 small effect; 0.5-0.79 medium effect; ≥0.80 strong effect 

The mean PHS at admission was between 38.9 and 39.9 in most rehabilitation domains, 297 

which was around one standard deviation below the population average. At discharge, the 298 

T-scores of the PHS in most rehabilitation domains varied between 42.9 and 46.0 and were 299 

thus much closer to the norm. Descriptively, paraplegiological rehabilitation had a lower 300 

mean discharge score (39.8), while cardiac rehabilitation had a higher score (47.9) than the 301 

other rehabilitation domains.  302 

The distribution of the MHS also differed descriptively across the various rehabilitation 303 

domains. In most rehabilitation domains, the MHS at admission was between 44.1 and 46.7 304 

and thereby somewhat closer to the norm than the PHS. At the time of discharge, the 305 

average MHS was between 47.2 and 49.1 and thus almost corresponded to the population 306 

average. Cardiac rehabilitation showed a descriptively higher mean T-score (51.3) and in 307 

psychosomatic rehabilitation slightly lower (45.2) than in the other rehabilitation domains.  308 

 309 

Effect sizes are reported descriptively by domain, without formal statistical comparisons 310 

between groups. There were statistically significant pre-post effects across all rehabilitation 311 

domains for PHS and MHS (p<0.001). However, in paraplegiological rehabilitation, the pre-312 

post effect in MHS differed slightly, reaching statistical significance at the 99% confidence 313 

level (p = 0.002). The average effect size for the PHS was 0.68, indicating a medium effect. 314 

For the MHS, the average effect size was 0.48, indicating a small effect (see Table 1). 315 

When differentiated by rehabilitation domain, PHS consistently showed medium to high 316 

effect sizes. The pre-post effects were strongest in internal, cardiac, psychosomatic and 317 
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pulmonary rehabilitation. The other rehabilitation domains showed medium effect sizes for 318 

the PHS, with paraplegiological and musculoskeletal rehabilitation showing the lowest 319 

average effects of all rehabilitation domains.  320 

For the MHS, the pre-post effect was the strongest in psychosomatic rehabilitation, followed 321 

by internal medicine rehabilitation. Medium effects were found in oncological and cardiac 322 

rehabilitation. Neurological, pulmonary, geriatric, paraplegiological and musculoskeletal 323 

rehabilitation showed small pre-post effects on the MHS.  324 

 325 

Figure 4 shows the proportion of cases with assistance requirements by rehabilitation 326 

domain for admission and discharge measurements (based on all available assessments: 327 

admission n=2,015; discharge n=1,290).  328 
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329 

Assistance requirements include: reading out questions/answers, ticking on behalf of the 330 

patient, answering questions about the questionnaire, other 331 

Fig. 4: Proportion of cases with assistance requirements by rehabilitation domain for 332 

admission and discharge measurement 333 

Overall, assistance requirements were documented for 41.0% of patients at both time 334 

points (n=1,355 of 3,305). Marked differences in assistance requirements were observed 335 

across rehabilitation domains: geriatric rehabilitation had the highest rates (admission: 336 

66.9%; discharge: 67.2%), while psychosomatic rehabilitation had the lowest (admission: 337 

14.4%; discharge: 5.4%).  338 

Tab. 2: Distribution of the categories of assistance requirements 339 
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Category n % 

reading questions or answers aloud 698 51.5 

recording responses on behalf of patients 270 19.9 

answering questions about the questionnaire 157 11.6 

multiple support 205 15.1 

Other 25 1.8 

 340 

Assistance needs were slightly lower at discharge compared to admission across most 341 

rehabilitation domains.  342 

A subgroup analysis examining the requirements for assistance, the completeness of the 343 

data, and the mode of administration at both time points did not reveal a clear pattern 344 

within the rehabilitation domains. In the overall sample, 38.3% of the complete cases 345 

required assistance, compared to 48.3% of the incomplete cases. However, in some 346 

rehabilitation domains, the ratio was reversed. Concerning the mode of administration, 347 

HCPs documented assistance requirements for 28.1% of the paper-based measurements, 348 

compared to 49.4% of the electronic questionnaires.  349 

 350 

Qualitative results 351 

One group interview with three participants, three group interviews with two participants 352 

each and four individual interviews were conducted. A total of 13 HCPs from 10 clinics, 353 

working in different functions (quality management (four), health care professionals: 354 
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medical doctors (three), nursing (one) and therapy (one), administration (three), research 355 

(one)) and in different rehabilitation fields, were interviewed. Of these, four were French-356 

speaking and nine were German-speaking. The interviews lasted between 30 and 90 357 

minutes.   358 

A total of five main categories were formed, each comprising two to five subcategories. For 359 

four of these subcategories, up to two sub-subcategories were added to obtain a more 360 

differentiated picture of the interview statements (Figure 5). Finally, the content in the 361 

categories was assigned to facilitating factors, barriers, and implementation suggestions of 362 

the PROMIS GH-10 in clinical practice (Figure 5 and Supplementary material 4).  363 

364 

Fig. 5. Deductive and inductive categories and summary of the qualitative results  365 

A key facilitator for the successful conduct of the PROMIS GH-10 in clinical practice was 366 

providing dedicated time and a calm setting for completion, along with ensuring that 367 

patients understood the importance of their participation. The short completion time 368 

(around 3–6 minutes) was generally well received. “The goal was that patients really have 369 
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time for the questionnaire […] we created a time slot so they could actually fill it in.” (GI1). 370 

Barriers included poor digital integration, tablet usability issues, patient reluctance or 371 

inability to use technology (especially in geriatrics), and the additional workload—372 

sometimes up to 30 minutes per patient—without sufficient resources. Some questioned its 373 

value for routine care if results were not integrated into treatment. “There were very few 374 

who could fill it out on the tablet […] many were tired, didn’t want to read on the tablet, and 375 

the font was small.” (EI2). Interviewees proposed embedding the process into existing 376 

workflows, avoiding redundancy with other questionnaires, ensuring paper-based options, 377 

improving technical reliability and integration, and giving patients feedback, potentially in 378 

multiple languages. “If the digital tool were already in the clinical information system […] it 379 

would be much easier than doing it separately on an iPad.” (FG1).  380 

Discussion  381 

Key results 382 

The aim of this pilot project was to evaluate the responsiveness and feasibility of PROMIS 383 

GH-10 for quality measurements across nine inpatient rehabilitation domains. The PROMIS 384 

GH-10 detected statistically significant improvements in HRQOL from admission to discharge 385 

in all domains. For the PHS, medium to high effects were found (d=0.68, by rehabilitation 386 

domain 0.50-0.95) whereas the MHS showed small to high effects (d=0.48, by rehabilitation 387 

domain 0.36-1.19).  388 

Assistance requirements varied widely: the highest proportions of patients requiring help to 389 

complete the questionnaire were in geriatric and neurological rehabilitation, while 390 

psychosomatic rehabilitation had considerably lower proportions.  391 

Qualitative interviews indicated that clinics often adapted data collection processes to local 392 



22 

 

conditions, which sometimes required additional staff resources. Commonly cited 393 

facilitators for implementation included the short length of the questionnaire and the 394 

perceived value of incorporating the patient perspective. 395 

 396 

Interpretation 397 

The quantitative findings reflect the diversity of the rehabilitation domains and indicate that 398 

the PROMIS GH-10 is methodologically suitable as a generic instrument for detecting 399 

changes in HRQOL in different rehabilitation contexts.  400 

The observed effect sizes predominantly indicate sufficient responsiveness of the 401 

instrument, especially for the PHS [24]. Determining whether these differences are clinically 402 

relevant was beyond the scope of this pilot project. However, Terwee et al. [25] cite T-score 403 

differences of 2 to 6 for meaningful change for most PROMIS instruments. This is also in line 404 

with PROMIS GH-10 specific literature: Khalil et al. [26] report minimally clinically important 405 

differences (MCID) for the PHS between 2.3 and 2.5 for patients after knee arthroplasty, 406 

depending on the calculation method (distribution vs. anchor-based), while Spiering et al. 407 

[27] found corresponding PHS MCIDs between 3.0 and 6.6 and for MHS between 4.3 and 1.6 408 

for baseline and 1-year follow-up in US-based samples for knee arthroplasty. Notably, the 409 

anchor-based MCID for the MHS is much smaller than the distribution-based, which means 410 

that patients, when asked about meaningful change, tend to perceive smaller changes on 411 

the MHS as significant compared to what the distribution-based method suggests. Further 412 

studies on specific populations are still needed to go beyond these rules of thumb.  413 

Another way to interpret T-score values in relation to general health (poor, fair, good, very 414 

good, excellent) is outlined on the PROMIS website (score cut points). According to their 415 

guidelines, the fair-good threshold for PHS is 42 and for MHS it is 40, while the good-very 416 
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good cut-off is set at 50 for PHS and at 48 for MHS. This would mean that the PHS at 417 

admission in this study is below the fair-good cut-off in all rehabilitation domains and above 418 

it at discharge (except for the paraplegic rehabilitation), while the MHS is already in the 419 

"good" range in all rehabilitation domains at admission (again, except for paraplegic 420 

rehabilitation). 421 

  422 

The different effect sizes in rehabilitation domains emphasize the relevance of assessing 423 

both the physical and mental aspects of HRQOL separately. This is particularly relevant as 424 

many outcome measures for rehabilitation have specific objectives regarding physical or 425 

mental health [28, 29]. The two-factor structure of the PROMIS GH-10 thus appears to be 426 

differentiated enough in order to depict the multidimensional construct of HRQOL.   427 

One finding that requires further investigation is the low effect sizes observed in the 428 

musculoskeletal and paraplegic rehabilitation domains on the PHS, while other 429 

rehabilitation domains (such as cardiology or pulmonology) show significantly higher effects. 430 

There are several possible explanations for this: the presence of more complex or chronic 431 

conditions in musculoskeletal and paraplegic patients, making significant improvements 432 

harder to achieve; and the limitations of the generic measure, which may not be sensitive 433 

enough to detect subtle functionality improvements in these areas. Additionally, differences 434 

in rehabilitation approaches, and different patients’ expectations for improvement after 435 

acute versus chronic conditions, could also play a role. However, other studies using the VR-436 

12, a 12-item generic PROM of HRQOL, which, like the PROMIS GH-10, provides separate 437 

physical and mental health subscores, in German rehabilitation settings show a different 438 

pattern, where musculoskeletal rehabilitation demonstrates the largest effect sizes on the 439 

physical subscore, while patients with depression score the lowest [30]. The differing effect 440 
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size patterns compared to German VR-12 studies may be partly due to patient differences: 441 

orthopaedic patients in German rehabilitation are on average about 20 years younger than 442 

in our Swiss PROMIS sample, which could explain larger physical improvements. 443 

Additionally, the VR-12 focuses more on role functioning, potentially making it more 444 

sensitive to changes in musculoskeletal rehabilitation than the more general physical health 445 

captured by the PROMIS GH-10. A further reason for the larger physical health effect sizes 446 

observed in psychosomatic rehabilitation in Switzerland may be the substantial 447 

improvements in symptoms such as fatigue and physical distress, which are well captured by 448 

the PROMIS GH-10 physical subscale. In general, response shift, where changes in patients' 449 

self-evaluations impact the perceived effects, cannot be ruled out [31]. 450 

 451 

The interpretation concerning feasibility draws on a mixed-methods approach integrating 452 

various data sources, comprising not only the key results but also data quality and field 453 

notes from monitoring and support activities. The quantitative findings on assistance 454 

requirements indicate diverse domain-specific barriers and for some domain’s considerable 455 

additional effort for the clinical staff in administering PROMs. The finding that reading out 456 

questions and answers was the most common type of assistance required (about half of all 457 

cases across rehabilitation domains and time points) highlights opportunities for technical 458 

solutions, such as speech-supporting technologies [32].  459 

However, our data does not reflect that the PROMIS GH-10 led to the numerous missing 460 

measurements. HCPs were asked to record the reasons for missing measurements despite 461 

patients’ consent. Those reasons were available for only one in five incomplete cases. Both 462 

the field notes and the interviews suggest that these were primarily due to clinic-specific 463 

processes rather than to the instrument itself or to patients’ refusal to undergo an 464 
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additional measurement. 465 

 466 

Some difficulties in this project arose from structural barriers/operational constraints, such 467 

as the lack of digital networking in the hospital system, as revealed in the interviews. In 468 

principle, however, there were only a few indications that the PROMIS GH-10 was not 469 

practicable as a tool. Occasionally, the desire for an indication-specific tool was expressed to 470 

increase clinical usability. This is the major trade-off between a generic instrument that is as 471 

short as possible and a longer, disease-specific instrument. The latter can provide greater 472 

usability for the treatment and communication process with patients, as already discussed 473 

during the PROMs selection process and in the literature [33, 34]. In other words, it is 474 

generally only possible to maximise two of the following at the same time: the breadth of 475 

health aspects covered (measurement range), the accuracy of measurement (precision), and 476 

the brevity of the questionnaire (number of items) [35]. Improving one aspect often 477 

requires compromising on another. Further results of the qualitative interviews on barriers 478 

and facilitating factors, such as technical administration or clarification of a responsible 479 

person, are in line with other international research [12, 36-38]. The intensive use of both 480 

survey modes (tablet 60.4%/paper 39.6%) in all rehabilitation domains illustrates how 481 

relevant it is to continue to offer paper-based surveys. According to other research, the 482 

combination of paper and electronic questionnaires is crucial, for example, to ensure that 483 

the implementation does not create bias by disadvantaging populations with lower digital 484 

literacy [39-41]. 485 

 486 
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Generalisability 487 

The results of the study provide insights into rehabilitation in Switzerland as a whole, as it 488 

included 28 clinics from three different language regions and all rehabilitation domains. 489 

However, potential PROM-specific bias sources, such as (self-)selection or nonresponse, 490 

should be considered. The OECD PaRIS study supports the validity of this pilot study data, as 491 

it reported similar mean scores for the PHS (45.4) and MHS (47.8) for people living with 492 

chronic conditions in primary care in Switzerland [42], aligning with the discharge values in 493 

the current study (PHS: 44.4; MHS: 48.7). However, generalisability to other countries is 494 

limited due to differences in rehabilitation systems and potential selection effects. For 495 

Germany, whose rehabilitation system is the most similar in an international comparison, 496 

partly comparable PROMIS GH-10 data for neurological rehabilitation after stroke are 497 

available [43]. Apart from that, the authors are not aware of any similarly detailed studies 498 

on the PROMIS GH-10 or a similar PROM that report effect sizes across different 499 

rehabilitation domains. 500 

Nevertheless, similar challenges in implementing PROMs are also likely to occur in other 501 

countries [38]. Generic instruments have the potential to enable both international and 502 

cross-sector comparisons, further emphasising their value. 503 

 504 

Strengths and limitations 505 

The strength of the study lies in its successful piloting of the PROMIS GH-10 across nine 506 

rehabilitation domains in three language regions at a national level. In addition, the number 507 

of cases achieved was sufficient for the planned statistical calculations. 508 
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Furthermore, the selection of the questionnaire to be used was decided by the QA using a 509 

multi-stage selection process, which is one of the most important steps in the use of PROMs 510 

[44]. 511 

Another strength is the detailed assessment of assistance requirements, which allows for 512 

further aspects relevant to the implementation of PROMs. The database was extended to all 513 

available cases with documented assistance requirements, regardless of data completeness 514 

(n=2,015 admission and n=1,290 discharge measurements). This approach ensures that the 515 

analysis captures the entire spectrum of reported assistance needs, rather than being 516 

restricted to complete cases. By leveraging all available information, the analysis minimises 517 

potential bias and provides a more comprehensive understanding of the assistance required 518 

across the study population. 519 

Despite the positive results, this study is subject to limitations. 520 

First, it cannot be ruled out that other clinics in individual rehabilitation domains with a 521 

different patient mix would have resulted in different scores. The pilot clinics voluntarily 522 

agreed to participate, which indicates a high level of commitment and potential research 523 

interest. Nevertheless, the results of this Study are similar to the OECD Paris Survey 524 

suggesting that our sample is comparable to the population in Switzerland [42]. 525 

With 866 cases (41.6%), there was a high number of incomplete cases. However, the 526 

majority of these incomplete cases in this pilot study resulted from missing discharge 527 

measurements (30.1%), while the admission measurement was complete. No clear patterns 528 

in the response behaviour were identified, so that no selection bias between rehabilitation 529 

domains can be assumed. No rehabilitation domain-specific issues were found that would 530 

challenge the suitability of the PROMIS GH-10 for the use in individual rehabilitation 531 

domains.  532 
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Additionally, in the study population (Supplementary material 3), a selection bias is 533 

recognisable, particularly regarding the duration of rehabilitation in paraplegiologic 534 

rehabilitation. For administrative reasons, the participating clinics only included patients 535 

who were discharged earlier than the usual length of rehabilitation in this domain. This 536 

selection limited the sample to patients who undergo a second rehabilitation, while patients 537 

in the usually longer-lasting first rehabilitation phase typically achieve greater progress.  538 

Thirdly, the limited patient perspective in the interviews represents a limitation. Although 539 

telephone-based interviews were attempted as part of the study, they were discontinued 540 

after three sessions because the patients did not recall the questionnaire. This is due to the 541 

brevity of the questionnaire and the number of questionnaires to be completed at 542 

admission. Therefore, the value of the interviews was limited.  543 

Conclusion 544 

In summary, the pilot project shows statistically significant pre-post effects of HRQOL in all 545 

nine rehabilitation domains, which supports the responsiveness of the instrument for 546 

measuring changes in HRQOL in different rehabilitation contexts. Concerning feasibility in 547 

clinical practice, the findings point to both facilitating factors and notable challenges, such 548 

as the high assistance requirements in some rehabilitation domains. 549 

This pilot project was able to provide important insights into the suitability of the PROMIS 550 

GH-10 as an outcome indicator for the Swiss rehabilitation measurement plan.  551 

Emphasising the patient perspective as a national outcome parameter, this pilot project 552 

reflects an expansion from primarily functional and performance-based outcome measures 553 

to include patient-reported health aspects as a complementary enrichment of quality 554 

assessment. By systematically capturing patients’ own perspectives on their health and 555 
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recovery, this approach supports a more patient-centred evaluation of rehabilitation 556 

outcomes. At the same time, it indicates that further methodological refinement and 557 

validations are necessary to ensure the meaningful complementary integration of PROMs 558 

within quality measurements. 559 

While HRQOL is an indicator that ICF-based rehabilitative treatment should target, the 560 

extent of its relevance may vary across different rehabilitation fields.   561 

The results of this pilot project, however, also make it clear that the collection of PROMs is 562 

associated with considerable effort for the clinics and should not be an end in itself, which 563 

should be taken into account when discussing possible implementation. A sustainable 564 

strengthening of the patient perspective through PROMs can only be achieved if the results 565 

are incorporated into clinical processes and clinical staff also recognise their added value.  566 
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