
 

 

 University of Groningen

Trajectories of Self-Efficacy, Depressed Mood, and Anxiety From Admission to Spinal Cord
Injury Rehabilitation to 1 Year After Discharge
van Diemen, Tijn; Tran, Yvonne; Stolwijk-Swuste, Janneke M; Roels, Ellen H; SELF-SCI
group; van Nes, Ilse J W; Post, Marcel W M
Published in:
Archives of Physical Medicine and Rehabilitation

DOI:
10.1016/j.apmr.2021.04.018

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2021

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
van Diemen, T., Tran, Y., Stolwijk-Swuste, J. M., Roels, E. H., SELF-SCI group, van Nes, I. J. W., & Post,
M. W. M. (2021). Trajectories of Self-Efficacy, Depressed Mood, and Anxiety From Admission to Spinal
Cord Injury Rehabilitation to 1 Year After Discharge. Archives of Physical Medicine and Rehabilitation,
102(10), 1939-1946. https://doi.org/10.1016/j.apmr.2021.04.018

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

https://doi.org/10.1016/j.apmr.2021.04.018
https://research.rug.nl/en/publications/c6d368ee-f6d0-46f8-b95e-908f63d7b9c9
https://doi.org/10.1016/j.apmr.2021.04.018


Archives of Physical Medicine and Rehabilitation
journal homepage: www.archives-pmr.org

Archives of Physical Medicine and Rehabilitation 2021;102: 1939−46
ORIGINAL RESEARCH
Trajectories of Self-Efficacy, Depressed Mood,
and Anxiety From Admission to Spinal Cord Injury
Rehabilitation to 1 Year After Discharge
Tijn van Diemen, PhD,a Yvonne Tran, PhD,b Janneke M. Stolwijk-Swuste, MD, PhD,c

Ellen H. Roels, MD,d SELF-SCI Group, Ilse J.W. van Nes, MD, PhD,a

Marcel W.M. Post, PhDc,d

From the aDepartment of Spinal Cord Injury Rehabilitation, Sint Maartenskliniek, Nijmegen, the Netherlands; bCentre for Healthcare Resilience
and Implementation Science, Australian Institute of Health Innovation, Macquarie University, North Ryde, New South Wales, Australia;
cCenter of Excellence for Rehabilitation Medicine, UMC Utrecht Brain Center, University Medical Center Utrecht, and De Hoogstraat
Rehabilitation, Utrecht, the Netherlands; and dDepartment of Rehabilitation Medicine, Center for Rehabilitation, University of Groningen,
University Medical Center Groningen, Groningen, the Netherlands.

Abstract

Objective: Self-efficacy (SE) is an important determinant for the psychological adjustment of people with spinal cord injury (SCI). However, little

is known about the course of SE during inpatient rehabilitation up to 1 year after discharge. The aim of this study was to determine latent trajectory

classes of SE, depressive mood, and anxiety in people with SCI, as well as the interrelationships between these trajectories.

Design: Longitudinal inception cohort study.

Setting: Eight specialized SCI rehabilitation centers.

Participants: The participants (N=268) were mainly men 183 of 268 (68.3%) with a mean age of 55.6 years. Almost half had a traumatic SCI 135

of 268 (50.4%) and tetraplegia (53.7%), and the minority had a motor complete SCI (32.2%).

Interventions: Not applicable.

Main Outcome Measures: SE was measured using the University of Washington Self-Efficacy Scale. In addition, the Hospital Anxiety and

Depression Scale was used to asses distress and perform dual trajectory modeling analyses.

Results: Three trajectories of SE, indicating low, middle, and high SE, could be distinguished. Furthermore, a 2-class trajectory solution for

depressive mood and a 4-class solution for anxiety were found to be most suitable. All trajectories were stable over time. Developmental connec-

tions between SE and depressive mood and between SE and anxiety were revealed. In particular, participants who adjusted well, reporting low

scores on depressive mood and anxiety, could be identified by their high SE scores. However, the group of participants with high depressive mood

scores and anxiety scores could not always be identified based on their SE trajectory.

Conclusions: In accordance with our hypotheses, distinct trajectories of SE, depressive mood, and anxiety were identified and high probabilities

that SE trajectories were interrelated to the trajectories from depressive mood and anxiety were confirmed. Concurrent screening for SE and dis-

tress might best detect people at risk for adjustment problems.
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Many people with spinal cord injury (SCI) experience difficul-

ties in adjusting to their condition, resulting in elevated levels

of depressive mood and anxiety.1-4 It is estimated that the
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prevalence of major depression in people living with SCI is

22% (range, 7%-48%), which is much higher than the esti-

mated 3% in the general population.5,6 Similarly, the estimated

prevalence of anxiety disorders for people living with SCI, is

much higher (27%; range, 15%-32%) compared with the gen-

eral population (7%).7,8
ion Medicine. Published by Elsevier Inc. All rights reserved.
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Psychological characteristics, such as self-efficacy (SE), have

been implicated in the adjustment process for individuals with

SCI.1-10 SE is defined as the belief that one can successfully exe-

cute the behavior required to produce the desired outcomes.11 SE

is a valuable clinical predictor of adjustment and thereby a poten-

tial target for interventions during the SCI rehabilitation pro-

cess.10,12-14 Most studies investigating SE of people with SCI

were performed in community dwelling people.10 In the chronic

phase, one would expect much less change over time compared

with the first rehabilitation phase and the first years thereafter, as

has been found in people with stroke.15

To date only a few longitudinal studies on SE in people with

SCI have been published. Using different SE measures, these stud-

ies have shown no overall changes in mean SE scores over

time.3,13,16-21 However, some studies have remarked that there

were changes of individual scores, suggesting the possibility of

diverging SE trajectories. So far, only 1 study has investigated

latent trajectory classes of SE in people with SCI.13 In that study,

a relatively small sample of 88 participants was assessed from the

start of inpatient rehabilitation up to 6 months after discharge.

Four trajectory classes were found, 3 of which were stable and 1

of which, including a small percentage of the sample (12.6%),

showed a decreasing trajectory. For these 4 trajectories, no signifi-

cant changes over time were described.13

Trajectories of SE have also been examined in other fields such

as cardiac rehabilitation, older people, and people functioning as a

mentor for at-risk adolecents.22-25 In these studies, between 2-4

trajectories were found, of different shape (including a stable, lin-

ear pattern of increasing or decreasing self-efficacy, but also an

initial increase followed by a decrease in self-efficacy).

In this study, we sought to investigate the course of SE after

onset of SCI with larger numbers of participants and measurement

points, another SE scale, targeting domain specific SE for people

with SCI, and the addition of anxiety compared with the previous

study.13 The first aim of this study was to determine trajectories of

SE, depressive mood, and anxiety in people with SCI. The second

aim was to determine whether concurrent changes in SE are related

to changes in depressive mood and anxiety. It was hypothesized that

(1) distinct trajectories of SE, depressive mood, and anxiety would

be identified and (2) the probability would be high that SE trajecto-

ries are interrelated to trajectories of depressive mood and anxiety.
Methods

Participants

The study design has been described in detail elsewhere.26 In

short, 285 people with SCI participated in a longitudinal cohort

study (fig 1). All participants were admitted for their initial reha-

bilitation after they sustained SCI, were >18 years of age, had no

severe cognitive impairment or severe mental health disorders,

had no limited life expectancy (eg, due to cancer-related SCI),

were expected to be admitted for at least 4 weeks, and possessed
List of abbreviations:

GBTM group-based trajectory modeling

HADS Hospital Anxiety and Depression Scale

SCI spinal cord injury

SE self-efficacy

UW-SES University of Washington self-efficacy Scale
sufficient knowledge of the Dutch language to complete the ques-

tionnaires.

Procedure

The participants were recruited in all 8 rehabilitation centers

that specialize in SCI rehabilitation in the Netherlands. The

inclusion period was between January 2016 and December

2017, and data collection ended in May 2019. After informed

consent was given, the participant filled out a comprehensive

questionnaire at admission; at discharge; and at 3, 6, and 12

months after discharge. Injury characteristics were recorded by

a trained rehabilitation physician at admission or retrieved

from medical records.

The Medical Ethics Committee of the University Medical Cen-

tre Utrecht declared that the study did not require formal ethical

approval under the Dutch law regulating medical research in

human beings (reference no. 15-449/C). The Medical Ethics Com-

mittees of all participating centers approved this protocol.
Measures

Sociodemographic variables collected included age, sex, presence

of a partner, educational level, and preinjury employment. Injury

characteristics for the sample included time since injury, traumatic

or nontraumatic etiology, paraplegia or tetraplegia, and motor

complete (ie, American Spinal Injury Association Impairment

Scale A and B) or motor incomplete lesion according to the Inter-

national Standards for Neurological Classification of Spinal Cord

Injury.27

SE was assessed using the short version of the University of

Washington Self-efficacy Scale (UW-SES).28 This 6-item version

has a 5-point response scale ranging from 1 (not at all confident)

to 5 (totally confident). The total score ranges between 6-30, with

higher scores indicating greater self-perceived confidence in man-

aging challenges related to SCI. The summed total score was con-

verted into a T score (mean § SD, 50§10).28 The UW-SES has

been validated for people with SCI and multiple sclerosis in the

chronic phase.28-30

Distress was assessed using the Hospital Anxiety and Depres-

sion Scale (HADS). The HADS is a commonly used measure of

psychological distress in SCI Studies.31 It contains 14 statements

with 2 scales, depressive mood and anxiety, with 7 items each.

Respondents were asked to indicate the extent to which they agree

with each statement on a 4-point scale. The score on both scales

ranges from 0-21, with higher scores indicating more symptoms

of depression or anxiety, respectively.32-34
Statistical analyses

Missing items were replaced with the mean score of the scale or

subscale if the total extent of missing items was <20%, otherwise

the scale or subscale was considered missing.35

To identify developmental trajectories for SE, depressive

mood, and anxiety, group-based trajectory modeling (GBTM)36

was used to identify groups of people who respond in similar

ways and therefore are considered to be members of the same tra-

jectory class.37-39 For GBTM, we included all participants with at

least 1 measurement within the 5 time points. Missing data were

handled by the model using a maximum likelihood estimation

which generates asymptotically unbiased parameter estimates

through the assumption that the data are missing at random.37 The
www.archives-pmr.org
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Fig 1 Flow diagram of the participants.
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output was the probability, for each participant, of membership in

the trajectories. A stepwise approach was used, starting with the

statistical model with the lowest possible number of trajectories

(ie, 1), and adding 1 more trajectory class at each step.

The optimal number of classes was determined from 4 indices.

The first was the Akaike information criterion, Bayesian informa-

tion criterion, and the sample size-adjusted Bayesian information.

These criteria estimate the relative amount of information lost by

a given model, a smaller number indicates a better model fit. The

second, entropy value, qualified the amount of uncertainty in the

model, with higher scores indicating a higher accuracy of the clas-

sification. The third was the Vuong-Lo-Mendell-Rubin likelihood

ratio test and bootstrap Lo-Mendell-Rubin likelihood ratio test sta-

tistic. Both of these methods approximate the P value of the gener-

alized likelihood ratio test, with significant P values (<.05)
indicating that the model is preferred over a model with 1 less tra-

jectory. The fourth was interpretability of the model.40-42 In addi-

tion, dual trajectory modeling analyses36,43 were conducted to

estimate concurrent changes in SE, depressive mood, and anxiety

(ie, whether changes in SE are co-occurring in depressive mood or

anxiety scores as they evolve contemporaneously over time).36

The output from the dual trajectory analyses was the probability

of membership in each of the trajectory groups for both measure-

ment series (ie, the probability that the SE and depressive mood or

anxiety trajectories were related). The independent sample t test

was used to test for differences between the SE trajectories groups

for their baseline characteristics. Data were analyzed using SPSS,

version 25,a and GBTM analyses were conducted using Mplus

version 7.3.b
www.archives-pmr.org
Results

The characteristics of the participants of this study are described in

table 1. Most participants were men, had a mean age of 55.6 years,

and had a partner. Almost half of the participants had a traumatic

SCI and tetraplegia, and the minority had a motor complete SCI.

Time from onset of injury to admission was, on average, 5 weeks,

and the mean duration of inpatient rehabilitation was 13.6 weeks.

The distributions of scores on the UW-SES, HADS depression,

and HADS anxiety at all measurement time points are depicted in

table 2. The mean UW-SES scores were well below the mean of

50. The mean scores for depressive mood and anxiety were low.

Nevertheless, 95 of 268 (35.5%) and 78 of 268 (26.4%) of the par-

ticipants had a score of 8 or higher for depressive mood and anxi-

ety, respectively, indicating a possible disorder.34 No significant

change over time was found for all 3 scales.

The fit indices of the 5 GBTM classes for the T score of the

UW-SES are shown in table 3. Although the information criteria

decreased from the 3-class model to the 4-class model, they

seemed to reach a plateau at the same time the entropy decreased.

Based on this information, a 3-class trajectory solution was con-

sidered to show the best fit. As a result of this 3-class trajectory

solution, 17 of 268 (6.3%) of the participants belonged to a low

SE group, 180 of 268 (67.2%) belonged to a middle SE group, and

71 of 268 (26.5%) belonged to a high SE group (named after their

relative position). Figure 2 shows the 3 UW-SES trajectories, with

3 more or less horizontal lines. Only in the high SE group, scores

increased from 50 to 56; although not statistically significant, this

seemed to be clinically relevant. The high SE group was

http://www.archives-pmr.org


Table 1 Characteristics of the participants who completed at least 1 of the measurements by whole group and SE trajectory classes

Characteristics
All Participants (N=268) Participants Divided Into SE Trajectory Classes

n

n (%) or Mean

§ SD, Range

Low (n=17)

n (%) or Mean

§ SD, Range

Middle (n=180)

n (%) or Mean

§ SD, Range

High (n=71)

n (%) or Mean

§ SD, Range

Female sex 268 85 (31.7) 7 (41.2) 55 (30.6) 23 (32.4)

Age, y 268 55.6§15.3, 18-84 57.9§11.6, 34-78 57.5§14.5, 18-84 50.1§16.8, 18-78 ǂ
Have a partner 265 190 (71.7) 12 (70.6) 132 (74.6)* 46 (64.8)*

Education (≥Bachelor) 262 76 (29.0) 3 (20.0) 43 (24.4) 30 (42.3)y

Have paid job before SCI 266 172 (64.7) 10 (58.8) 106 (59.2) 56 (80.0)y

Premorbid psychological help 251 62 (24.7) 8 (50.0)y 41 (24.6) 13 (19.1)

Nontraumatic cause of SCI 268 133 (49.6) 6 (35.3) 97 (53.9) 30 (42.3)

Tetraplegia 268 144 (53.7) 12 (70.6)y 94 (52.2) 38 (53.5)

Motor complete 266 59 (22.2) 2 (11.8) 46 (25.7)y 11 (15.7)

Traumatic brain injury 259 36 (13.9) 3 (17.6) 21 (12.1)y 12 (17.4)

Weeks since injury at admission 268 5.0§4.0, 0-30 6.4§4.8, 2-21 5.2§4.3, 0-30 4.2§2.8, 1-15

Weeks of inpatient rehabilitation 261 13.6§10.1, 2-62 14.9§8.5, 3-29 14.1§9.9, 2-62 11.9§10.9, 2-62

* Significant difference with 1 other group (P<.05).
y Significant difference with both other groups (P<.05).
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significantly younger, higher educated, and more participants had

a paid job before the onset of SCI compared with the other 2

groups (see table 1). The middle SE group had significantly more

participants with complete SCI and fewer participants with trau-

matic brain injury than both other groups. Furthermore, the middle

SE group had significantly more participants with a partner than

the high SE group. The low SE group had significantly more par-

ticipants who had psychological help before the onset of their SCI

and more participants with tetraplegia than both other groups.

Table 3 shows also the fit indices for the 5 GBTM classes for

the HADS depressive mood scale. Although the information indi-

ces indicated a plateau at 4 classes, a 2-class trajectory solution

was considered to show the best fit based on its entropy value and

on the significance of the Vuong-Lo-Mendell-Rubin likelihood

ratio test and the bootstrap Lo-Mendell-Rubin likelihood ratio

test. A total of 181 of 268 (65.5%) of the participants belonged to

a trajectory of stable low depressive mood, and 87 of 268 (34.5%)

to belonged to a trajectory of stable high depressive mood (fig 3).

Furthermore, in table 3, the fit indices for the 5 GBTM classes for

the HADS anxiety scale are depicted. Based on the information

criteria, entropy, and P values, a 4-class trajectory solution was

considered the best fit for anxiety. A total of 109 of 268 (40.7%)

of the participants belonged to a trajectory of stable low anxiety,

102 of 268 (38.1%) belonged to a stable moderate anxiety trajec-

tory, 48 of 268 (17.9%) belonged to a stable high anxiety trajec-

tory, and 9 of 268 (3.4%) belonged to a trajectory of very high and
Table 2 Scores on the UW-SES, HADS depressive mood, and HADS anxie

Timepoint

UW-SES 6

t Score,

Mean § SD n

Cronbach

a

Depress

Mean §
Admission 43.3§8.3 262 .87 6.6§4.2

Discharge 45.5§9.5 227 .91 5.3§3.9

3 months postdischarge 42.7§8.4 211 .90 6.3§4.0

6 months postdischarge 43.7§9.3 199 .91 5.7§3.8

1 year postdischarge 45.7§9.7 195 .92 6.1§3.9
further increasing anxiety (fig 4). No significant change over time

was found for all 3 scales as slope measures were not significant

(P>.05) in the GBTM.

Table 4 shows the temporal associations between SE and

depressive mood and between SE and anxiety. The conditional

probabilities to belong to the low depression or the low anxiety tra-

jectory class if one had high stable SE was 1.0 or a 100% chance of

having stable low scores on depressive mood and anxiety if one

contemporaneously had high SE. In contrast, there was a high prob-

ability of having high scores on depressive mood if one belonged to

the stable low SE trajectory of .899 or 90% chance. For anxiety

there was more ambiguity in the low SE group, with an almost

50% chance one belonged to a high or very high anxiety trajectory.

In the middle SE group, most participants had conditional high

probability of belonging to the group with low depressive mood

scores or moderate anxiety scores (0.788 and 0.545, respectively).
Discussion

This study provides additional information on the course of SE

during the initial rehabilitation of people with SCI up to 1 year

after discharge. Three distinct trajectories of SE could be identi-

fied, with the largest group 180 of 268 (67.2%) belonging to the

stable middle trajectory. The second largest group 71 of 268

(26.5%) followed a stable high SE trajectory, with above-average
ty at all measurement timepoints

ive Mood,

SD N

Cronbach

a

Anxiety,

Mean § SD N

Cronbach

a

267 .81 5.7§4.2 267 .83

225 .83 4.9§3.9 225 .85

212 .84 5.1§3.8 213 .84

200 .83 4.8§4.0 200 .86

197 .82 5.3§4.1 197 .88

www.archives-pmr.org
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Table 3 Fit indices for the 5 class growth mixture models for UW-

SES self-efficacy t score, HADS depressive mood, and HADS anxiety

Fit Index 1 Class 2 Class 3 Class 4 Class 5 Class

UW-SES t score
AIC 7925.3 7673.9 7608.8 7565.1 7560.8
BIC 7950.5 7709.8 7655.5 7622.6 7629.0
SSBIC 7928.3 7678.1 7614.3 7571.8 7568.8
Entropy 0.744 0.788 0.72 0.66
VLRT (P value) <.001 .32 .04 .70
BLRT (P value) <.001 <.001 <.001 .05

HADS depressive mood
AIC 6217.5 5794.9 5663.1 5623.4 5629.4
BIC 6242.6 5830.8 5709.8 5680.8 5697.6
SSBIC 6220.4 5799.1 5668.6 5630.1 5637.1
Entropy 0.817 0.780 0.757 0.747
VLRT (P value) .001 .265 .288 .481
BLRT (P value) <.001 <.001 <.001 N/A

HAND anxiety
AIC 6193.2 5728.4 5570.1 5492.2 5475.2
BIC 6218.3 5764.3 5616.8 5549.7 5543.4
SSBIC 6196.1 5732.6 5575.6 5499.0 5483.2
Entropy 0.869 0.796 0.813 0.784
VLRT (P value) <.001 .200 .015 .316
BLRT (P value) <.001 <.001 <.001 <.001

Abbreviations: AIC, Akaike information criterion; BIC, Bayesian infor-

mation criterion; BLRT, bootstrap Lo-Mendell-Rubin likelihood ratio

test statistic; SSBIC, sample size-adjusted Bayesian information crite-

rion; VLRT, Vuong-Lo-Mendell-Rubin likelihood ratio test.
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scores. The smallest group 17 of 268 (6.3%) followed a stable low

trajectory with very low average scores (�2 SD below avarage).

Next, developmental connections between SE and depressive

mood and anxiety were revealed by dual trajectory modeling. The

hypothesis that SE trajectories are interrelated to depressive mood

and anxiety could be confirmed.

In this study, we found a 3-class model most suitable to describe

trajectories of the UW-SES score. In the only other study known to

investigate trajectories of SE in people with SCI, a 4-class trajec-

tory was found most suitable. Three stable trajectories were found

(19% belonged to a high, 54% to a moderate, and 14% to a low SE
Fig 2 Plots of GBTM using the short version of the UW-SES over time f

www.archives-pmr.org
trajectory), similar to this study, and 1 trajectory of decreasing SE

(13%).13 From a theoretical point of view and the sources of SE

(performance accomplishments, vicarious experience, verbal per-

suasion, emotional arousal), it is not clear why SE would decrease

during initial rehabilitation and the 6 months thereafter.44 During

rehabilitation, all sources but especially performance accomplish-

ments are applied in abundance, which would be expected to result

in an increase of SE. The differences in both studies could be attrib-

uted to the difference in the used scales, the Moorong Self-Efficacy

Scale vs the UW-SES in this study. A comparison between these 2

scales, however, revealed that these 2 instruments measure the

same underlying construct.45 In this study, we used a larger sample

size and had a greater number of timepoints, thus ending up with a

statistically more robust result. The results in this study correspond

with research in other (diagnostic) groups, although not in all.22−24

Participants in the low SE group had not only a high risk for

contemporaneous depressed mood but also required psychological

help significantly more often before the onset of SCI. These find-

ings suggests that the interrelationship between SE and depressed

mood was already present before onset of SCI. Furthermore, these

findings are in accordance with previous research.2 Members in

the low SE group more often had a tetraplegia when compared

with both other groups, suggesting that a more severe SCI could

have a greater effect on SE compared with a less severe injury. On

the other hand, this finding could be based on chance, although the

low SE group was small (n=17) and no differences were found

with respect to motor completeness. Most previous studies did not

find any correlation between SE and level of injury,14,29,46-49 with

just 1 exception.50 In the only other SE trajectory study,13 no sig-

nificant differences were found with respect to level of injury

between the 4 SE groups. Furthermore, in this study, participants

in the high SE group were younger, were higher educated, and sig-

nificantly more often had a paid job when compared with both

other groups. These factors appear to have a protective aspect, as

was found in some of the previous studies,46,50 although most did

not find these associations.13,14,29,47-49

For depressive mood, a 2-class trajectory was found most

suitable in this study. This result deviates from a hypothesized
rom admission in the rehabilitation center to 1 year after discharge.

http://www.archives-pmr.org


Fig 3 Plots of GBTM using the mean depressive mood scores of the HADS over time from admission in the rehabilitation center to 1 year after

discharge.

Fig 4 Plots of GBTM using the mean anxiety scores of the HADS over time from admission in the rehabilitation center to 1 year after discharge.
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4-classes, namely stable high, stable low, increase, and

decrease.51 Three previous studies on trajectories of depressed

mood after onset of SCI identified 3 or 4 classes.13,51,52 How-

ever, a reappraisal of the results of 2 studies with the criteria

for model fit used in this study would also have led to the

conclusion that 2-trajectory models showed the best fit instead

of 4 classes.13,51 The third study found 3 parallel trajectories.52

From these results, one could question the common assump-

tion that depressive mood is a state variable that might fluctu-

ate over time. This study shows that measures at start of

rehabilitation are predictive for 1 year after discharge. One of
Table 4 Conditional probabilities for depressive mood and anxiety statu

Trajectory
Depressive Mood

Low High

t score UW-SES (low) 0.101 0.899

t score UW-SES (middle) 0.788 0.212

t score UW-SES (high) 1.00 0
the aforementioned studies also investigated trajectories of

anxiety. A model with 3 trajectories was found optimal, 1 low

stable (57%), 1 decreasing (30%), and 1 increasing (13%).51

Clinical implications

This study showed that trajectories of SE, depressive mood,

and anxiety were stable over time. The score at baseline was

highly predictive for SE and distress 1 year after discharge.

Early screening for SE and distress may reveal people at risk

for future adjustment problems. This group might benefit from
s given membership in the 3 SE trajectories

Anxiety

Low Moderate High Very High

0.163 0.339 0.423 0.075

0.345 0.545 0.089 0.021

1.00 0 0 0

www.archives-pmr.org
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(psychological) interventions during rehabilitation and should

be closely monitored after discharge. Furthermore, this study

showed strong interrelationships between the trajectories of SE

with depressive mood and anxiety. Based on this interrelation-

ship, the group that adjust well (low depressive mood and anx-

iety) could be identified well by high SE trajectory, although

the people with high depressive mood and anxiety scores

could not always be identified based on their SE scores.

Screening people with SCI for SE as well as for depressive

mood and anxiety early in rehabilitation might give us the

best information about those people at risk for long term

adjustment problems. Identified individuals with low SE might

be a possible target for intervention by the whole rehabilita-

tion team.53 This early intervention might influence the adjust-

ment outcomes, such as depressive mood and anxiety, in a

positive way. Furthermore, people with a history of psycholog-

ical and psychiatric help before onset of SCI should get spe-

cial attention because they are especially at risk for

adjustment problems.2
Study limitations

Although we included a large number of participants in the GBTM

and the dual trajectory modeling in this study, there is always

missing data as a result of loss to follow-up. Although GBTM

makes best use of the available data, it does not necessarily mean

that there is no bias. Furthermore, we did not include time-stable

covariates, like completeness of SCI, in the models that may have

an influence on the trajectories. The GBTM models assume that

there are measurement invariances. We are not aware of any stud-

ies that have examined measurement invariance for HADS or

UW-SES-6. This may be a limitation, because we did not test for

measurement invariance for these latent constructs and only used

the observed variables in this study. Another potential limitation

might be the sensitivity to change of the used scales.45,54 It is

unclear how sensitive both used scales are to change over time

and, therefore, in this study we could have missed changes that

could be flagged by more sensitive scales. The absence of change

over time might also be caused by the relative short period after

discharge, a longer follow-up might reveal more changes.
Conclusions

In accordance with our hypotheses and former research, different

trajectories of SE could be tracked. In this large study, 3 stable tra-

jectories (low, middle, and high SE) could be distinguished. Fur-

thermore a 2-class solution for depressive mood and a 4-class

solution for anxiety was found to be most suitable. Developmental

connections between SE and depressive mood and anxiety were

revealed by dual trajectory modeling. The hypothesis that there

was a high probability that SE trajectories were interrelated to

depressive mood and anxiety was confirmed. Concurrent screen-

ing for SE and distress might best detect people at risk for adjust-

ment problems in the future.
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