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Objective: Compare rehabilitation process and 
outcomes between patients with and without men-
tal health disorders.
Design: Observational cohort study.
Subjects: 130 patients receiving post-acute inpa-
tient rehabilitation after acute injury or illness.
Methods: Mental health disorders were assessed 
with diagnostic interviews. Adjusted regression 
analysis examined associations between mental 
health disorders and rehabilitation processes, func
tional improvement, pain, and patient satisfaction.
Results: Patients with mental health disorders 
had more psychologist sessions (B = 5.87, 95% 
CI 3.87–7.87), more cancelled physiotherapy ses-
sions (B = 1.15, 95% CI 0.38–1.93), multiprofessio-
nal team members collaborated more with exter-
nal partners (B = 6.10, 95% CI 2.88–9.32), and 
nurses and team coordinators found their roles 
more demanding (OR = 5.47, 95% CI 1.38–21.76; 
OR = 7.43, 95% CI 2.21–24.94). Mental health dis-
orders were associated with higher pain intensity 
and pain interference (B = 1.25, 95% CI 0.38–2.12; 
OR = 6.81, 95% CI 1.39–33.30). Opioid use was 
comparable on admission, but the mental health 
disorder group used more on discharge (OR = 4.5, 
95% CI 1.75–11.55). Change in functional indepen-
dence and patient satisfaction was comparable.
Conclusion: Comorbid mental health disorders were 
associated with several aspects of the post-acute 
rehabilitation process, including resource use and 
pain management. These findings may inform the 
planning and organization of rehabilitation servi-
ces for patients with mental health challenges.
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LAY ABSTRACT
This study examined whether and how having a 
comorbid mental health disorder is related to the 
inpatient rehabilitation process after an acute phy-
sical injury or illness. A total of 130 patients partici-
pated. Data were collected through medical charts, a 
trauma registry, diagnostic interviews with patients, 
and information from members of the multiprofes-
sional teams. The results indicate that patients with 
mental health disorders report higher levels of pain, 
greater pain interference, and less tapering of opio-
ids during inpatient rehabilitation compared with pa-
tients without comorbid mental health conditions. 
Having a mental health disorder was also associated 
with a need for closer follow-up from the rehabilitation 
team and more collaboration with external agencies. 
However, no difference between groups was found 
regarding functional outcomes or patient satisfaction, 
indicating equal profit from rehabilitation. Integrated 
mental health care and targeted interventions for pain 
management for patients with comorbid mental health 
disorders are warranted.
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A large proportion of patients with physical injury 
and/or cognitive sequelae requiring specialized 

rehabilitation after physical injury or illness also pre-
sent with comorbid mental health disorders (MHDs) 
and substance use disorders (SUDs) (1–3). These 
conditions often complicate the rehabilitation pro-
cess. For example, substance use is a recognized risk 
factor for injury or illness (4–6), and psychological 
reactions may emerge during the recovery process 
following physical trauma. Mood disorders, anxiety 
disorders and SUDs are particularly common comor-
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bid disorders across injury aetiologies (7, 8). This has 
also been confirmed in the same cohort as the cur-
rent study, where a 38% mental health comorbidity 
rate was demonstrated. That study also showed that 
MHDs typically predate the physical injury or illness, 
as 72% of patients with an MHD during rehabilitation 
already had a pre-existing MHD at the time of injury 
or illness, whereas only 5% of those without a prior 
MHD developed one during rehabilitation (9). How
ever, despite the well-documented high prevalence of 
comorbid MHDs in patients with injury and illness, the 
specific impact of mental health on the rehabilitation 
process, especially in the post-acute phase, remains 
poorly understood. One reason for this knowledge gap 
relates to the fact that patients with MHDs are often 
excluded from rehabilitation research (10), leaving 
medical practices and rehabilitation facilities unable 
to relate results from rehabilitation studies effectively 
to patients with these comorbidities. Of note, the Na-
tional Institute for Health and Care Excellence (NICE) 
guidelines for rehabilitation after traumatic injury (11) 
recommend assessing psychological functioning in 
patients with complex rehabilitation needs to establish 
a baseline and to inform both initial interventions and 
future rehabilitation goals. However, due to the lack 
of evidence in this area, the guidelines emphasize the 
need for more research on the effects of mental health 
on early inpatient rehabilitation. Although few studies 
have examined the link between mental health and in-
patient rehabilitation, functional performance has been 
shown to be negatively correlated with psychological 
variables (12). Furthermore, patients with spinal cord 
injuries and preinjury alcohol use problems have been 
shown to experience less functional improvement 
during inpatient rehabilitation (2). In addition, evi-
dence from the long-term phase indicates that patients 
with MHDs and somatic injury represent a vulnerable 
patient group in need of special attention, as having 
an MHD is found to be associated with adverse long-
term outcomes, including somatic complications and 
increased rehospitalization rates (13), lower return to 
work rates (14), nonadherence with medical treatment 
(15), greater use of pain medication (16), and a higher 
incidence of suicide (17). This complexity aligns with 
the biopsychosocial framework of the International 
Classification of Functioning, Disability, and Health 
(ICF) (18), which is a widely used conceptual fram-
ework in rehabilitation. Overall, there is a need for 
a better understanding of the influence of MHDs on 
inpatient rehabilitation processes and outcomes.

Study aims
The main objective of this study was to examine 
whether, and in what ways, the presence of comorbid 

MHD is associated with the rehabilitation process and 
outcomes with regard to: 
1. � the rehabilitation process; number of treatment 

sessions, interdisciplinary collaboration, hospital 
service utilization, and participation in rehabilita-
tion activities.

2. � functional improvement; change in functional in-
dependence during the rehabilitation stay.

3. � pain experience and management; experienced pain, 
pain interference with rehabilitation participation, 
and pain medication used on discharge.

4. � patient satisfaction; self-reported satisfaction with 
their inpatient rehabilitation stays.

METHODS AND MATERIALS

Setting
The study was an observational prospective cohort 
study conducted at Sunnaas Rehabilitation Hospital 
(SRH), the largest specialized rehabilitation hospital 
in Norway, offering services to approximately half of 
the Norwegian population. SRH provides complex 
rehabilitation (Z50.80) in accordance with the In-
ternational Classification of Diseases, 10th Revision 
(ICD-10) (19) which requires the assistance of a 
multiprofessional team and at least 6 different health 
professions. 

Inclusion criteria and recruitment procedures
Participants were ≥ 18 years of age and admitted to 
inpatient rehabilitation at SRH due to injury or illness 
with acute onset. They were recruited consecutively 
from 3 clinical departments: (1) traumatic brain injury, 
(2) spinal cord injury, and (3) multi-trauma, neurology, 
and burns. All participants experienced complex reha-
bilitation needs. Eligible participants were approached 
by clinicians regarding participation as soon as it was 
considered ethically appropriate given their medical 
and emotional state, and written consent was secured 
by members of the research team. Patients with trauma-
tic brain injury (TBI) were eligible for inclusion when 
able to provide informed consent, i.e., when they had 
regained orientation to personal circumstances, time 
and place as determined by the Galveston Orienta-
tion and Amnesia Test (20). The inclusion period 
spanned from January 2020 to February 2021, with a 
pause from March to the end of April 2020 due to the 
COVID-19 pandemic. Patients were recruited in close 
collaboration with treating physicians at SRH. Written 
informed consent was obtained from all participants. 
A flowchart of the inclusion process can be found in 
in Sundet et al. (9). 
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Materials and measures 
Assessment of mental health and substance use disor-
ders. Mental health was assessed using the Norwegian 
version of the Mini International Neuropsychiatric 
Interview (M.I.N.I.), a brief semi-structured diagnostic 
interview based on ICD-10 criteria (21). The interviews 
were conducted by experienced clinical psychologists. 
For ethical reasons, the timing of the M.I.N.I. inter-
view varied according to the patient’s psychological 
and somatic status during their stay. Information from 
medical charts concerning mental health was review
ed. Diagnostic decisions were made in consensus 
meetings within the research group after discharge, 
ensuring thorough differential diagnostic evaluation 
of each patient’s overall health status throughout their 
entire stay.

Patients who met the diagnostic criteria for at least 
1 MHD during the inpatient rehabilitation stay at SRH 
were classified into the MHD group (i), and those 
without were classified into the non-MHD group (ii). 
Sociodemographic and medical data. Patients were 
interviewed regarding demographic characteristics and 
asked to rate their financial worries during the past year 
on a numerical rating scale from 0 (no concern) to 10 
(highest possible concern). A physician (author CU) ex-
tracted somatic ICD-10 codes from medical charts and 
classified aetiology of the illness/injury into 5 groups: 
spinal cord injury, acquired brain injury, multi-trauma 
(injuries to 2 or more body parts), polyneuropathy, and 
other diagnoses. For patients with traumatic injuries 
who received acute treatment at Oslo University Hos-
pital Ullevaal, the Oslo University Hospital Trauma 
Registry provided information on injury severity scores. 
The Glasgow Coma Scale (GCS) (22) was used to as-
sess level of consciousness on admission to the trauma 
centre. Scores range from 3 (unresponsive) to 15 (fully 
responsive). Overall injury severity was measured using 
the New Injury Severity Score (NISS) (23), derived 
from the Abbreviated Injury Scale (AIS-08) (24). NISS 
values range from 1 to 75, with scores greater than or 
equal to 9 indicating moderate-to-severe injury. Use of 
analgesics was recorded: (i) prior to the onset of injury 
or illness, as determined by the patient’s summary care 
record (a digital, national health system that dissemina-
tes health data across health services); (ii) on admission 
to SRH; and (iii) on discharge from SRH. 

Additionally, analgesic use was categorized into: (i) 
mild opioids (codeine, tramadol), (ii) potent opioids 
(e.g., morphine, oxycodone), (iii) paracetamol and 
phenazone-caffeine, (iv) non-steroidal anti-inflamma-
tory drugs (NSAIDs), and (v) other (gabapentin and 
pregabalin). Polypharmacy use was scored from 0 (no 
use) to 5 (use of all 5 analgesic groups). 
Functional independence. The Functional Indepen-
dence Measure (FIM) (25) was used to assess functio-

nal independence on admission and discharge from 
SRH. It evaluates 18 items (13 motor, 5 cognitive) on 
a 7-point scale, with higher scores indicating greater 
independence. The FIM has demonstrated excellent 
reliability and validity (26) across patient groups (27). 
Scores were extracted from medical charts and verified 
by at least 2 researchers. Total, motor, and cognitive 
scores are reported. A FIM-change score was used to 
measure change in functional status by subtracting 
FIM scores on admission from discharge scores. The 
average change in FIM scores per day, i.e., a FIM-
efficiency score, was established by dividing the FIM 
change score by the number of days at SRH, in line 
with Bombardier and colleagues (2).
The rehabilitation process. Data on the rehabilitation 
process at SRH were extracted from medical records 
and included the number of attended and cancelled 
therapy sessions with each member of the multiprofes-
sional team, the number of interdisciplinary team mee-
tings without the patient, and the number of phone calls 
or meetings therapists had with external healthcare 
providers. Additional variables included participation 
in physical and occupational therapy group activities 
(yes/no), length of stay at SRH (in days), and whether 
the stay was extended (yes/no). On discharge, the team 
physiotherapist rated the patients’ adherence to their 
individual exercise programme as: (I) very good, (II) 
fairly good, or (III) low. These ratings were dichotomi-
zed into “high adherence” (very good or fairly good) 
and “low adherence”. The patients’ primary nurse and 
team coordinator assessed their roles in the rehabilita-
tion process as: (I) less demanding, (II) average, or (III) 
more demanding than usual, which was dichotomized 
into “average” (less demanding or average) and “more 
demanding”.

Pain levels over the last week before discharge were 
rated from 0 (no pain) to 10 (worst pain imaginable), 
with scores above 3 being considered clinically rele-
vant (28). Participants indicated whether pain affected 
their ability to follow the rehabilitation programme 
(yes/no). Satisfaction with the SRH stay was rated 
on a 5-point scale (1 = not at all, 5 = to a high degree) 
across 5 items: participation in rehabilitation decisions, 
tailored training, information for relatives, safety 
during the stay, and discharge process, which was 
summed into a total satisfaction score. 

This study is a part of a larger project that includes 
a priori power estimates and is pre-registered on www.
OSF.io, DOI number 10.17605/OSF.IO/MKWJD.

Statistics
IBM SPSS, Version 30 (IBM Corp, Armonk, NY, 
USA), was used for statistical analyses. Sociodemo-
graphic and medical data were summarized using 
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medians with interquartile ranges (IQR) (Q1–Q3) for 
continuous variables and proportions for categorical 
variables, unless stated otherwise. Patients were cate-
gorized into 2 groups: those with vs without a comor-
bid MHD. Group differences were assessed using the 
Mann–Whitney U test for continuous variables and χ2 

or Fisher–Freeman–Halton exact tests for categorical 
variables. To examine the influence of MHD on rehabi-
litation outcomes, regression analyses were conducted. 
Six outcome variables were excluded due to insuffi-
cient variability (cell count < 5), leaving 23 variables to 
be analysed. For variables with cell count < 5, we report 
descriptive data only. Only complete case analyses 
were performed for multiple regression analyses, as 
only 3 of the outcome variables had missing values. Li-
near regression was used for continuous outcomes and 
logistic regression for categorical outcomes. Results 
are reported as unstandardized regression coefficients 
(B) or odds ratios (OR), along with 95% confidence 
intervals (CI), p-values, and explained variance (R² for 
linear models or Nagelkerke R² for logistic models). 
Multiple regression analyses were then conducted 
to determine whether MHD remained a significant 
predictor after adjusting for 6 potentially confoun-
ding factors: age, sex (dichotomizes as female (1) vs 
male (0), injury/illness mechanism (dichotomized as 
traumatic (1) vs non-traumatic (0), total Functional 
Independence Measure (FIM) score on admission, 
primary aetiology (dichotomized as acquired brain 
injury (1) vs other (0), and time from injury or illness 
to admission to specialized rehabilitation. These vari-
ables were selected based on observed between-group 
differences or their clinical and theoretical relevance 
to the outcomes. To account for multiple comparisons, 
the Benjamini–Hochberg procedure (29) was applied to 
control the false discovery rate (FDR), with a threshold 
of 0.10 (30). Adjusted p-values were ranked and com-
pared with their corresponding Benjamini–Hochberg 
critical values. The largest p-value satisfying the condi-
tion p < (i/m) Q, along with all smaller p-values, was 
considered statistically significant. Adjusted p-values 
and their significance status (yes/no) are reported ac-
cordingly. Lastly, some post hoc analyses were not 
pre-specified and not adjusted for covariates. 

RESULTS

Sample characteristics
Of 216 patients considered for eligibility, 134 consen-
ted to participate. Four withdrew before assessment, 
resulting in a cohort of 130 participants, yielding a 77% 
inclusion rate. Most patients were male (69%), with a 
median age of 52 years (Table I). The majority (63%) 
had sustained a traumatic injury, all with NISS values 

9 or higher, indicating moderate to severe injuries. 
Median length of stay at SRH was 66 days.

Distribution of mental health disorders 
Fifty of 130 patients (38%) met criteria for at least 
1 MHD during inpatient rehabilitation. Of these, 
52% (26/50) patients met the criteria for an anxiety 
disorder, with adjustment disorder being most com-
mon, followed by post-traumatic stress disorder and 
generalized anxiety disorder. In total, 44% (22/50) met 
criteria for a mood disorder, where recurrent depression 
was most common, followed by major depression and 
bipolar disorder. Furthermore, 32% (16/50) qualified 
for a SUD, where dependence or harmful use of alcohol 
were most common, followed by dependence on mul-
tiple psychoactive substances and opioid dependence. 
Overall, 44% (22/50) met the criteria for 2 or more 
MHDs. Further details regarding MHDs in this cohort 
have been reported in detail in our previous publication 
from the same cohort (9).

Sociodemographic and medical differences between 
MHD and non-MHD groups
An overview of sociodemographic and injury-related 
variables for the total sample and each group is pre-
sented in Table I. Patients in the MHD group were 
significantly younger and had a higher proportion of 
women. A larger proportion of patients in the MHD 
group received state-financed social welfare benefits at 
the time of injury or illness and reported more financial 
worries. The interval from time of injury or illness to 
admission to SRH was longer for patients in the MHD 
group. On admission, cognitive FIM scores were lower 
in the MHD group, despite patients with MHDs not be-
ing overrepresented in the acquired brain injury group. 

Relationships between MHD and the rehabilitation 
process
When investigating the relationshiop between the 
presence of an MHD and the rehabilitation process, 
unadjusted analyses (Table II), identified 10 significant 
outcome variables. The following adjusted regression 
analyses confirmed that individuals with MHDs had 
more sessions with psychologists, more cancelled ses-
sions with physiotherapists, and the multiprofessional 
teams had more phone calls/meetings with external 
healthcare agencies. Nurses were more than 5 times 
more likely to perceive their role as more demanding, 
and team coordinators were 7 times more likely to 
report increased role demands when caring for patients 
with MHD. All p-values were still significant when 
controlling for the 6 potential confounders (age, sex, 
injury aetiology, FIM-score, primary aetiology, and 
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time from injury or illness) and remained significant 
after FDR correction (Table III). 

Patientes with MHDs had more sessions with the 
social workers and lower adherence to their individual 
exercise programme in the unadjusted analysis, but 
these findings were no longer significant in the adjusted 
analysis. Due to low variability, analyses were not pos-
sible for all selected outcomes, but descriptive analyses 
revealed interesting trends: Patients with MHDs cancel-
led twice as many appointments with psychologists and 
speech therapists, compared with the non-MHD group 
Patients with MHDs also cancelled appointments with 
the physician and had higher cancellation rates for 
sessions with social workers and clinical nutritionist, 
compared to the non-MHD group (Appendix S1, Table 
I). These results are descriptive only and should be 
interpreted with caution. 

Association of mental health disorders with functional 
improvement 
The presence of an MHD was not associated with FIM 
change scores or FIM efficacy scores in the unadjusted 

models, neither for total scores nor subscales (Table 
II). However, descriptive analysis showed a difference 
between the MHD and non-MHD groups regarding 
FIM cognitive scores on admission (Table I). To 
further explore this, a post hoc analysis of the 5 items 
that comprise the cognitive subscale was conducted. 
This showed that participants with MHDs had lower 
scores related to social interaction both on admission 
(5 vs 7, B = –0.940, 95% CI –1.456 to –0.424, R2 = 0.09, 
p < 0.001), and on discharge (6 vs 7, B = –0.965, 95% 
CI –1.270 to –0.660, R2 = 0.23, p < 0.001), and lower 
scores on problem-solving capacity on discharge (6 
vs 7, B = –0.598, 95% CI –0.971 to –0.224, R2 = 0.07, 
p = 0.002), (see Table SII for details). These post hoc 
analyses are unadjusted and should be interpreted 
with caution. 

Association of mental health disorders with pain and 
pain medication use 
The association of MHDs with pain was clear, as 
patients with MHDs reported significantly more pain, 
were 6 times more likely to report that pain interfered 

Table I. Sociodemographic and medical characteristics for the total sample and the 2 groups

Variables
All patients
(N = 130)

MHD
(n = 50)

Non-MHD
(n = 80) p-value

Sociodemographic variables: Median [Q1–Q3], n (%) Median [Q1–Q3], n (%) Median [Q1–Q3], n (%)
Age 52 [39-63] 49 [33–55] 58 [44–66] 0.001***
Sex: male/female 90 (69%) / 40 (31%) 28 (56%) / 22 (44%) 62 (78%)/18 (22%) 0.012**
Relationship status at ToI: 0.188
Married/cohabitating 76 (58%) 25 (50%) 51 (64%)
Widowed/divorced/single 54 (42%) 25 (50%) 29 (36%)
Education level: 0.369
 ≥ 13 years 71 (54%) 30 (60%) 41 (51%)
 < 13 years 59 (46%) 20 (40%) 39 (49%)
Source of income at time of injury/illness: <0.001***
Working or studying full-/part-time 64 (49%) 23 (46%) 41 (51%)
Retirement pension 21 (16%) 2 (4%) 19 (38%)
State-financed social benefits 42 (33%) 25 (50%) 17 (21%)
Other sources of income 3 (2%) 0 3 (4%)
Financial worries (NRS 0-10) 0 (0-4) 5 (0–7) 0 (0–2) <0.001***
Injury/illness related variables:
Time before admission to SRH (days) 29 [15-51] 41 [22–68] 21 [12–41] <0.001***
Length of stay at SRH (days) 66 [45-93] 72 [49–94] 64 [41–92] 0.293
Injury/illness mechanism: 0.357
 Non-traumatic 48 (37%) 21 (42%) 27 (34%)
 Traumatic 82 (63%) 29 (58%) 53 (66%)
Traumatic injury severity :
 NISSa 26 [22-41] 28 [17–45] 25 [22–40] 0.480
 GCSb 7 [4- 13] 14 [8–15] 14 [8–15] 0.449
Main diagnosis: 0.003**
 Spinal cord injury 48 (36%) 10 (20%) 38 (48%)
 Acquired brain injury 33 (25%) 11 (22%) 22 (28%)
 Multitrauma 23 (18) 13 (26%) 10 (12%)
 Polyneuropathy 11 (9%) 7 (14%) 4 (5%)
 Other medical diagnosesc 15 (12%) 9 (18%) 6 (7%)
FIM scores on admission: 
 Physical 68 [41-81] 70 [44-80] 66 [38-81] 0.668
 Cognitive 33 [30-35] 32 [29-34] 34 [30-35] 0.021**
 Total 97 [72-111] 97 [73-111] 93 [70-111] 0.878
a New Injury Severity Score (NISS) scores were recorded for 64 of 82 trauma patients; 18 were missing owing to admissions to trauma centres other than Oslo 
University Hospital. b Glasgow Coma Scale (GCS) scores were recorded for 25 of 28 patients with acquired brain injury; 3 scores are missing due to patients being 
admitted to other trauma centres. cOther diagnoses include post-infectious disorders after COVID-19, amputations without multitrauma, radiculopathy, burn 
injuries, unexplained paralytic syndrome, muscular ischemia, and fractures without multitrauma.
MHD: mental health disorder; ToI: time of injury; SRH: Sunnaas Rehabilitation Hospital. Values in bold indicate statistically significant p-values. p≤0.05*, 
p≤0.025**, p<0.001***.
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with their rehabilitation during the last week before 
discharge and had a 4.5-fold increased likelihood of 
using opioids on discharge compared with the non-
MHD group. These associations remained significant 
after adjusting for the 6 potentially confounding fac-
tors, and also after FDR corrections (Table IV). 

Post hoc analyses were performed to determine 
whether the difference in opioid use on discharge was 
also present on admission to SRH and are shown in 
Fig. 1 (see Table SIII and SIV for details). These post 
hoc analysis showed no significant between-group dif-
ferences in terms of overall opioid use or potent opioid 
use at the time of injury or illness, nor upon admission 
to rehabilitation. However, use of mild opioids was 
significantly higher in the MHD group on admission 
(24% vs 6%, OR = 4.74, 95% CI 1.56–14.43, p = 0.006) 
and this difference remained present on discharge (44% 
vs 18%, OR = 3.70, 95% CI 1.66–8.27, p = 0.001). We 
also explored the use of other analgesics and found 
that the MHD group had higher overall analgesic con-
sumption on discharge compared with those without 
MHDs (94% vs 68%, OR = 7.54, 95% CI 2.15–26.52, 
p = 0.002). Furthermore, the MHD group exhibited 
twice the use of polypharmacy on discharge (2.32 
vs 1.14, B = 1.18, 95% CI 0.781–1.584, R2 = 0.21, 

p < 0.001) (Table SIV). These post hoc analyses are 
unadjusted and must be interpreted with caution. In 2 
cases, opioid use was related to premorbid prescription 
of opioid agonist treatment. 

Additionally, differences in opioid usage patterns 
were evident, with 30% (15/50) of individuals in the 
MHD group using opioids daily on discharge, compa-
red with 6% (5/80) in the non-MHD group (OR = 6.43, 
95% CI 2.16-19.10, p < 0.001).

Patient satisfaction with their rehabilitation stay 
On discharge, patients with MHDs reported compara-
ble satisfaction with their rehabilitation stay to those 
without MHDs (Table II).

DISCUSSION

This study found that patients with MHDs during 
inpatient rehabilitation had more sessions with psy-
chologists, cancelled more sessions with physiothera-
pists, reported greater pain and pain interference, and 
discontinued opioid use to a lesser degree. The care 
of patients with MHDs also incolved more interdi-
siplinary collaboration, and was experienced as more 
demanding for nurses and team coordinators, but func

Table II. Unadjusted regression analyses: association between mental health disorders and rehabilitation-related variables, functioning, 
pain experience and management, and patient satisfaction (N = 130)

Domains Outcome variables
Beta coefficient  
(B)/odds ratio (OR) 95% CI

Nagelkerke 
R2 p-value

Rehabilitation process Number of attended sessions:
Physician 0.55 (–1.12–2.20) 0 0.522
On-call physician 1.15 (–0.41–2.71) 0.02 0.146
Psychologist 1.26 (4.72–8.54) 0.27 <0.001***
Physiotherapists 2.00 (–6.27–10.27) 0 0.633
Occupational therapists -2.51 (–9.24–4.21) 0 0.461
Social worker 1.29 (0.24–2.33) 0.04 0.016**
Speech therapist -0.07 (–2.89–2.74) 0 0.959
Clinical nutritionist 0.58 (–0.16–1.32) 0.02 0.122
Number of cancelled sessions:
Physiotherapists 1.67 (0.90–2.44) 0.13 <0.001***
Occupational therapists 0.64 (–0.15–1.43) 0.02 0.109
Interdisciplinary collaboration:
Contact with external partners 7.46 (4.18–10.73) 0.14 <0.001***
Unplanned hospital treatment
Extension of stay at SRH 0.50 (0.24–1.02) 0.04 0.057
Patient participation during rehabilitation:
Participation in group activities with physiotherapist 1.38 (0.67–2.84) 0.01 0.379
Participation in group activities with occupational therapist 1.46 (0.73–2.95) 0.01 0.287
Therapists’ evaluation:
Adherence to individual exercise programme 3.26 (1.28–8.32) 0.68 0.014**
Nurses’ evaluation of role 3.50 (1.35–9.11) 0.07 0.010**
Team coordinator’s evaluation of role 3.73 (1.65–8.45) 0.1 0.002**

Functioning Change in functional independence:
FIM total change score -0.94 (–8.03–6.15) 0 0.794
FIM total efficacy score -0.06 (–0.15–0.04) 0.01 0.250

Pain experience & management Pain experience/ management:
Pain levels (NRS 0–10) 1.60 (0.66–2.54) 0.09 0.001**
Pain interference with rehabilitation 7.60 (2.07–27.90) 0.27 0.002**
Opioid use on discharge 4.04 (1.88–8.69) 0.13 <0.001***

Patient satisfaction Patient satisfaction on dischargea -0.56 (–1.55–0.44) 0.01 0.271
aDue to missing patient satisfaction scores for 15 patients, analysis was conducted on n = 115.
SRH: Sunnaas Rehabilitation Hospital; FIM: Functional Independent Measure; NRS: Numeric Rating Scale. Values in bold indicate statistically significant p-values. 
p≤0.05*, p≤0.025**, p<0.001***.
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Table III. Adjusted regression analyses for the rehabilitation process domain with mental health disorders as independent variable while controlling 
for 6 potentially confounding variables

Outcome variables Predictors
Beta coefficient  
(B) /odds ratio (OR) 95% CI p-value

Significant after 
using an FDR of 0.1

Number of attended sessions:
Psychologist Mental health disorder 5.87 (3.87–7.87) <0.001*** yes

Age –0.06 (–0.12––0.00) 0.042* yes
Sex 2.29 (0.34–4.24) 0.022** yes
FIM scores on admission –0.07 (–0.11––0.03) <0.001*** yes
Injury/illness mechanism –0.64 (–2.63–1.35) 0.526
Primary aetiology –2.27 (–4.39––0.15) 0.036* yes
Time before admission to SRH (days) 0 (–0.04–0.03) 0.900
Adjusted R² = 0.36

Social worker Mental health disorder 1.02 (–0.07–2.11) 0.066
Age –0.05 (–0.08––0.05) 0.004** yes
Sex –0.26 (–1.32–0.81) 0.636
FIM scores on admission –0.03 (–0.05––0.01) 0.005** yes
Injury/illness mechanism 0.30 (–0.78–1.39) 0.580
Primary aetiology –1.69 (–2.85––0.53) 0.005** yes
Time before admission to SRH (days) 0 (–0.01–0.02) 0.632
Adjusted R² = 0.16

Number of cancelled sessions:
Physiotherapists Mental health disorder 1.15 (0.38–1.93) 0.004* yes

Age –0.01 (–0.03–0.02) 0.535
Sex 0.05 (–0.71–0.81) 0.901
FIM scores on admission –0.03 (–0.04–0.01) <0.001*** yes
Injury/illness mechanism 0.52 (–0.26–1.29) 0.188
Primary aetiology 0.96 (0.13–1.79) 0.023** yes
Time before admission to SRH (days) 0.02 (0.01–0.04) <0.001*** yes
Adjusted R² = 0.28

Interdisciplinary collaboration:
Contact with external partners Mental health disorder 6.10 (2.88–9.32) <0.001*** yes

Age –0.11 (–0.21––0.02) 0.019** yes
Sex –1.56 (–4.70–1.57) 0.326
FIM scores on admission –0.19 (–0.25––0.13) <0.001*** yes
Injury/illness mechanism 0.75 (–2.45–3.95) 0.644
Primary aetiology –1.54 (–4.95–1.88) 0.375
Time before admission to SRH (days) 0.06 (0.01–0.11) 0.029* yes
Adjusted R² = 0.33

Therapists’ evaluation:
Adherence to individual exercise programme Mental health disorder 1.83 (0.60–5.59) 0.291

Age 0.99 (0.96–1.02) 0.470
Sex 0.81 (2.62–2.50) 0.714
FIM scores on admission 0.97 (0.95–1.00) 0.017**
Injury/illness mechanism 1.61 (0.47–5.53) 0.448
Primary aetiology 1.34 (0.36–5.27) 0.645
Time before admission to SRH (days) 1.03 (1.01–1.05) <0.001*** yes
Nagelknerke R² = 0.29

Nurses’ evaluation of role Mental health disorder 5.47 (1.38–21.76) 0.016** yes
Age 0.99 (0.96–1.03) 0.603
Sex 1.21 (0.39–3.73) 0.742
FIM scores on admission 0.95 (0.93–0.98) <0.001*** yes
Injury/illness mechanism 2.16 (0.61–7.62) 0.230
Primary aetiology 5.36 (0.90–31.81) 0.640
Time before admission to SRH (days) 1.01 (0.99–1.02) 0.600
Nagelknerke R² = 0.37

Team coordinator’s evaluation of role Mental health disorder 7.43 (2.21–24.94) 0.001** yes
Age 1.01 (0.98–1.04) 0.700

Sex 0.32 (0.11–0.96) 0.041* yes
FIM scores on admission 0.96 (0.93–0.97) <0.001*** yes
Injury/illness mechanism 1.31 (0.44–3.90) 0.623
Primary aetiology 2.20 (0.59–8.20) 0.240
Time before admission to SRH (days) 1.01 (1.00–1.03) 0.120
Nagelknerke R² = 0.40

FIM: Functional Independent Measure; SRH: Sunnaas Rehabilitation Hospital. Values in bold indicate statistically significant p-values. p≤0.05*, p≤0.025**, p<0.001***.

tional independence gains and treatment satisfaction 
were comparable to those without MHDs

Association between mental health disorders and 
rehabilitation process 
This study is among the first to indicate that comorbid 
MHDs are associated with the rehabilitation proces-
ses and resource requirements, including an increased 

need for collaboration and coordination within 
multiprofessional teams and with external agencies. 
Patients with MHDs appeared to require greater flexi-
bility from the team, reflected in psychological chal-
lenges, reduced problem-solving capacity, and higher 
cancellation rates for therapy sessions. Rehabilitation 
of patients with MHDs thus may require additional 
effort from the team. Nurses play a crucial role in 
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creating a supportive environment for patients, but 
may perceive a lack of sufficient value for their team 
contributions (31). This study indicates that a patient’s 

mental health status is strongly associated with nurses’ 
perceptions of work demands, and that coordinating 
care for patients with MHDs also appears challenging, 

Fig. 1. Between-group differences in analgesic use on admission and discharge from the rehabilitation facility in patients with mental health 
disorders (n = 50) vs those without (n = 80).

Table IV. Adjusted regression analyses for pain experience and pain management with mental health disorders as independent variable 
while controlling for 6 potentially confounding variables (N = 130)

Outcome variables Predictors
Beta coefficient 
(B)/odds ratio 95% CI p-value

Significant after 
using an FDR of 0.1

Pain experience:
Pain levels on discharge (NRS 0-10)a Mental health disorder 1.25 (0.38-2.12) 0.005* yes

Age 0.03 (0.01-0.06) 0.019** yes
Sex 1.44 (0.57-2.31) 0.001** yes
FIM scores on admission -0.002 (-0.02-0.01) 0.843
Injury/illness mechanism -0.66 (-1.54-0.23) 0.137
Primary aetiology 2.13 (1.22-3.05) <0.001*** yes
Time before admission to SRH (days) 0.01 (-0.01-0.02) 0.445
Adjusted R² = 0.36

Pain management:
Pain interference with rehabilitationb Mental health disorder 6.81 (1.39-33.30) 0.018** yes

Age 0.97 (0.92-1.03) 0.376
Sex 0.60 (0.14-2.58) 0.489
FIM scores on admission 0.99 (0.96-1.03) 0.721
Injury/illness mechanism 2.05 (0.41-10.11) 0.380
Primary aetiology 4.86 (0.22-106.10) 0.315
Time before admission to SRH (days) 1.01 (0.99-1.04) 0.397
NagelkerkeR² = 0.33

Opioid use at discharge Mental health disorder 4.50 (1.75-11.55) 0.002** yes
Age 1.01 (0.98-1.04) 0.539
Sex 1.60 (0.69-3.74) 0.273
FIM scores on admission 0.99 (0.98-1.01) 0.457
Injury/illness mechanism 0.99 (0.41-2.44) 0.999
Primary aetiology 3.99 (1.25-12.72) 0.019** yes
Time before admission to SRH (days) 1.00 (0.98-1.01) 0.820

  Nagelkerke R² = 0.23        
aDue to missing pain level scores on discharge for 13 patients, analysis was conducted with n: 117. bAnalysis were conducted with n: 48 as 13 patients had missing 
pain level scores and only 48 had NRS pain scores above 3 (defined as clinically relevant pain).
NRS: Numeric Rating Scale; SRH: Sunnaas Rehabilitation Hospital; FIM: Functional Independent Measure. Values in bold indicate statistically significant p-values. 
p≤0.05*, p≤0.025**, p<0.001***.
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given the high demands perceived by team coordina-
tors. However, their satisfaction with their rehabilita-
tion stay suggests that the rehabilitation teams were 
able to accommodate their needs. 

On admission to rehabilitation, patients with MHDs 
had longer time since injury or illness. Whether this 
was related to a selection bias with regard to early 
access to rehabilitation services or to medical issues 
remains unknown. In contrast to 1 prior study (2) 
where patients with spinal cord injuries and a history 
of alcohol use problems showed weaker functional 
improvement during inpatient rehabilitation compared 
with those without, the current study showed no dif-
ferences in functional improvement between the MHD 
and non-MHD groups, indicating that they profited 
as much as their non-MHD peers from rehabilitation. 
However, patients with MHDs elicited more follow-
up support and more interdisciplinary collaboration, 
which may have contributed to greater functional im-
provement. According to the ICF, function is the result 
of positive interactions between an individual with a 
health condition and contextual factors, while disability 
denotes the negative aspects of this interaction. Hence, 
environmental factors can act as both barriers and fa-
cilitators of functioning. The comparable FIM efficacy 
scores between patients with and without MHDs might 
have been influenced by the high level of psychosocial  
support provided to patients with MHDs. Additio-
nally, the current study included a heterogeneous 
patient group in respect of both injury aetiologies and 
MHDs, compared with prior research (2) that focused 
exclusively on spinal cord injury and alcohol use, in 
the United States vs Norway, factors that may all have 
contributed to diverging results. 

The bidirectional relationship between emotional 
distress and pain is well established (33, 34), yet not 
fully understood (35). Interestingly, although several 
factors such as sex, age, and primary aetiology were 
associated with pain experience in the current study, 
having an MHD was the only variable that showed a 
statistically significant association with whether pa-
tients reported that pain interfered with rehabilitation. 
In future studies, factors such as pain catastrophizing 
(36) and fear avoidance (37) should be investigated. 

For patients with concurrent pain and MHDs during 
post-acute rehabilitation, guidelines (11) and clinical 
studies (38) emphasize that interventions should target 
emotional functioning and pain concurrently. 

An important finding was that patients with MHDs 
had more than 4 times higher risk of using opioids on 
discharge compared with the non-MHD group, despite 
no difference in overall opioid use on admission or at 
the time of injury or illness. Although potent opioid 
use was reduced, mild opioid use had increased in the 
MHD group on discharge. Slower tapering of opioids 

during rehabilitation is a strong candidate in explaining 
the group difference. Some individuals with MHD may 
use opioids to cope with emotional distress (39). Thus, 
an elevated risk of opioid dependence and overdose is 
concerning, as physical injuries, poorly managed pain, 
and the presence of MHDs are common pathways to 
long-term use of opioids (40). Daily use of prescribed 
opioids is also associated with a twofold higher risk of 
long-term opioid use compared with occasional use (16), 
and mild opiates contribute as much as potent opioids to 
long-term use (41). However, slow tapering of opioids 
may be appropriate for some patients, particularly those 
with long-term use or high pain levels, as gradual dose 
reduction can help minimize withdrawal symptoms. 

Strengths and limitations 
Several limitations should be mentioned. Although we 
have demonstrated associations between MHD and 
several outcomes, we cannot draw causal conclusions 
or rule out that factors such as personality traits, mo-
tivation, or medical complications might have contri-
buted to the associations. Also, subacute rehabilitation 
is a highly individualized process making the use of 
non-standardized terms such as “more” and “less than 
usual” challenging. Additionally, the questions used 
to assess role demands and adherence to individual 
exercise programmes are subjective and not validated 
therapist reports, with unknown inter-rater reliability, 
where individual differences in response style cannot 
be ruled out. Also, we included a heterogeneous MHD 
group, and the limited sample size precluded further 
subcategorization by type of MHDs. 

This study is primarily descriptive in nature and 
does not contain outcome measures where minimal 
clinically importance difference has been established. 
However, we do find that significant associations 
described in this study between MHD and various 
rehabilitation outcomes is of potential clinical interest, 
but in need of replication. Although FIM is a validated 
instrument, it may still not be sufficiently sensitive to 
capture nuanced change, particularly in the cognitive 
and psychosocial domains, which may have influenced 
the lack of group differences.

Finally, specialized rehabilitation places high de-
mands on patients’ active participation. We cannot 
exclude the possibility of referral bias, where some 
patients with severe mental illnesses were not referred 
to SRH. However, no referred patients were excluded 
due to psychosis. In addition, patients with cognitive 
or developmental impairments affecting their ability to 
provide informed consent, or those requiring transfer 
to other facilities before inclusion was considered 
ethically appropriate, may not have been enrolled, 
potentially introducing recruitment bias towards 
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less severely affected patients. At SRH, psychology 
services are embedded in all service provision. The 
findings therefore do not necessarily generalize to other 
countries and different healthcare systems. 

Lastly, the study was conducted during the CO-
VID-19 pandemic, which may have had an impact 
on mental stress, prioritization, and resource utiliza-
tion. However, meta-analyses have found overall 
low change estimates when comparing mental health 
symptoms before and during the COVID-19 pande-
mic, especially beyond the first months (42), and our 
data collection was paused in the early months of the 
pandemic. Also, although SRH did not reduce post-
acute rehabilitation bed capacity during the pandemic, 
admissions may nevertheless have been affected by 
the prioritization of patients with moderate to severe 
COVID-19 (32), some of whom were included in this 
study. Although SRH closed its outpatient services 
during the pandemic in line with most European cities 
(32), the post-acute wards remained open with normal 
staffing and between-group comparisons were made 
on equal terms regarding COVID-19 effects. 

Despite these limitations, however, this study is to 
our knowledge one of few to explore associations bet-
ween comorbid MHDs and the rehabilitation process 
and outcomes. Broad access to data, use of diagnostic 
interviews, and interdisciplinary diagnostic consensus 
are strengths of the study.

Clinical implications and future directions
Comorbid MHDs were associated with several aspects 
of the post-acute rehabilitation process, particularly re-
lated to resource use and pain management. Treatment 
strategies to jointly address pain and mental health 
challenges during post-acute rehabilitation are warran-
ted to prevent chronic pain and long-term opioid use in 
this group. Future studies should include larger samples 
to explore differences between specific diagnoses or 
diagnostic categories, as well as between patients with 
pre-existing and newly developed disorders.
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