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The Four Self-Efficacy Trajectories Among People with Multiple Sclerosis: Clinical Associations and Implications

Abstract
Background: Longitudinal studies among people with Multiple Sclerosis (pwMS) have shown that self-efficacy is linked to physical, cognitive and psychological functioning. 
Objectives: To determine the distribution of self-efficacy in a large sample of pwMS, examining whether there are distinct groups which show different self-efficacy trajectories over time, and the health status characteristics of any groups identified.  
Methods: Participants completed serial questionnaire packs, including Unidimensional Self-efficacy-MS (USE-MS) scale, for the Trajectories of Outcome in Neurological Conditions-MS (TONiC-MS) study over an average 46-month period.  The resulting longitudinal data were analysed by a group-based trajectory model.  
Results: 5887 pwMS were studied: mean age 50.2 years (SD 12.0); 73.6% female; Relapsing Remitting MS (61.8%), Secondary Progressive (22.9%), Primary Progressive (11.1%), Rapidly Evolving Relapsing Remitting MS (4.2%).  Four distinct self-efficacy trajectories emerged, with declining, slightly declining, stable or improving self-efficacy, each showing different patterns of health status indicators such as EQ-5D-5L, disability and depression.   USE-MS18 at baseline detected all participants in the two declining groups.
Conclusion: Future trials on interventions for self-efficacy should assume a priori that those with low levels of self-efficacy (USE-MS18 at baseline) are likely to be on a declining trajectory and may need different interventions from those with stable self-efficacy.  
1.   Introduction
Self-efficacy theory argues that “people’s beliefs in their capabilities to produce desired effects by their own actions” [1] will determine the behaviours that they follow and whether they persevere despite encountering difficulties. Longitudinal studies among people with MS (pwMS) link self-efficacy with physical activity levels [2, 3], fatigue [4], walking performance[5, 6], physical and cognitive function[7, 8], physical and psychological impact [9] and quality of life[10, 11], as well as disease modifying therapy (DMT) adherence [12].  
Self-efficacy is not a personality trait but beliefs held by an individual about their ability to perform activities to attain particular goals in specific circumstances.  While measures of general self-efficacy are available, MS-specific measures appear to be more informative in MS research. For example, MS self-efficacy in goal setting mediated the relationship between physical activity and mental health better than generic exercise self-efficacy [13]. One disease-specific self-efficacy scale in MS is the Unidimensional Self-Efficacy scale for MS (USE-MS), which assesses the patient’s belief that they can achieve actions regarding their MS in order to benefit themselves. Validation studies in a diverse sample of 309 pwMS showed the scale to be capable of interval-level measurement and invariant for disease duration[14].  Subsequent work using the USE-MS has shown associations of better self-efficacy with improved quality of life in MS and reduced risk of job loss[15-17]. 
 Some studies have sought to identify subgroups of those who differ in key characteristics of the condition. For example, one recent paper applied Latent Class Analysis (LCA) to classify clusters of comorbidity in MS[18].  Another looked at symptom patterns in MS[19]. In the latter, no a priori hypotheses were used about the number of groups expected, rather a statistical approach started with 7 latent classes, to determine the most appropriate number of classes. This exploratory approach is also consistent with Group-Based Trajectory Analysis (GBTA), which has no preconceived ideas about potential group numbers, and is focussed on identifying unknown groups who follow distinct trajectories over time. Recent applications of the approach include studies in COPD[20]; another looking at sleep disorders in infants[21]; and another at functional status[22]. 
Given the important influence of self-efficacy to many health outcomes in MS, it is valuable to understand whether there are distinct groups of pwMS who vary by their self-efficacy level and how these groups may change over time.  We explored whether such groups exist, and if groups could be delineated, what their health characteristics might be.
2.   Methods
2.1.   Subjects
Participants were recruited into the Trajectories of Outcome in Neurological Conditions-MS (TONiC-MS) study from hospitals and community teams in many collaborating sites across the UK (https://tonic.thewaltoncentre.nhs.uk/).  Eligibility criteria included adults with any MS disease subtype and any level of disability, providing they could give informed consent and complete questionnaire packs (with the help of a scribe if necessary).
Data on disease subtype at time of study entry were provided by clinicians involved in the patients’ care and classified as relapsing remitting (RR), primary progressive (PP), secondary progressive (SP), or rapidly evolving RR (RERR; specified as two or more disabling relapses in one year, and brain imaging if available showing gadolinium-enhancing lesions/ new or unequivocally enlarging T2 lesions). Duration since diagnosis and Expanded Disability Status Scale (EDSS) band were recorded from the medical records. Informed consent was obtained from all participants prior to enrolment.  
Participants completed a baseline questionnaire pack containing a number of Patient Reported Outcome Measures (PROMs). Subsequent consent into the longitudinal study meant that repeated measures of the pack were completed at time points not less than an average 8 months apart. Ethical approval was granted from research committees (reference 11/NW/0743).
2.2.   Outcome measures
The Patient Reported Outcome Measures (PROMs) included in the current analysis were:
1. World Health Organization Disability Assessment Schedule–2.0 (WHODAS-2.0) [23] - the 32-item version was used, hereafter termed WHODAS32, omitting the questions from the Life Activities domain relating to work (D5.5-D5.8) as over half of our population were not in employment.  The range is 0-128 and higher scores measure worse disability.
2. Unidimensional Self-Efficacy Scale for MS (USE-MS) [14] - 12 items scored 0-3, reflecting the belief of the pwMS that they are capable of performing actions regarding their MS in order to benefit themselves. Range is 0-36 and higher scores indicate better self-efficacy.
3. The Hospital Anxiety and Depression Scale (HADS) [24] - 7 items constituting the Depression subscale, scored 0-3, where high scores indicate more depression. 
4. EQ-5D-5L utility value [25] - derived from 5 items scored 1-5; the range is from −0.285 to 1[26], where higher scores indicate better health states.
2.3.   Analysis
Data from these PROMs (excluding the EQ-5D-5L, for which utility value is determined by the pattern of responses) were fit to the Rasch measurement model, to provide interval-level latent estimates for parametric analysis. Details of the process of Rasch analysis are described in detail elsewhere [27-30].  Fit of the data to the model was undertaken in a calibration sample consisting of multiple time points where individuals were sampled without replacement, such that no one individual appeared more than once in the sample. Parameters from the calibration sample were then imported into the main data set to obtain estimates for each PROM. As an aid to interpretation, levels of PROMs are described as ‘low’ if they fall in the lower quartile of their distribution, ‘medium’ if they fall in the inter-quartile range and ‘high’ if they fall in the upper quartile.        
The longitudinal data were analysed by a group-based trajectory model, which is a specialised form of finite mixture modelling using a maximum-likelihood method. The method is designed to identify groups of individuals following similar developmental trajectories [31, 32]. The groups should be thought of as latent longitudinal strata in the data, that are composed of individuals following approximately the same development course on the outcome of interest [33]. It was implemented through traj.ado in STATA15[34]. The time metric was months since the baseline questionnaire. The outcome was the level of self-efficacy utilising a Rasch-transformed latent estimate assessed at baseline and up to three further follow-ups, and modelled with a censored normal distribution.  The number and shape (via polynomial functions) of trajectories were determined by analysing one to five group models with no covariates. To accommodate attrition, a ‘dropout’ model was applied, specified in its basic form of constant dropout across assessment occasions[35]. 
The Bayesian Information Criterion (BIC) was used to determine the best-fitting model [36], also with consideration for a useful and parsimonious model [37].  Average posterior probabilities above 0.7 were also deemed to indicate optimal fit[38].
Missing data were handled using a maximum likelihood approach based on a missing-at-random assumption. To strengthen the robustness of the interpretation of groups, the data were randomised into two samples: the development and validation samples. If (partial) replication of any solution was confirmed, the solution was re-run using the total data for further descriptive analysis.
A subgroup of those subjects recruited to the study within 12 months of diagnosis was identified a priori, and termed the ‘inception cohort’. This would facilitate exploration of any early effect of the diagnosis of MS on self-efficacy. 
Finally, a further subgroup termed the ‘trilogy cohort’, of those completing their baseline questionnaire and two further follow-ups, were examined for the effect of self-efficacy upon disability.

3.   Results
3.1.   Cohort demographics   
By late 2019, 5887 pwMS were enrolled into the Trajectories of Outcome in Neurological Conditions-MS (TONiC-MS) study from collaborating sites across the UK (https://tonic.thewaltoncentre.nhs.uk/) (Table 1). Age at diagnosis varied significantly by MS subtype, with RE at 35.4 years (SD 9.9); RR at 37.2 years (SD 10.1); SP at 40.4 years (SD 11.3) and PP at 49.3 years (SD 10.8) (F 261.4; p <0.001).  The proportion of males in the PP group at 44.5% was significantly higher than their proportion in other groups, for example RR 22.4% (2 143.1 (df 3); p=<0.001). Overall, 42.5% were in paid work, ranging from 14.7% in SP to 55.7% in RR. Just over two-fifths (44.1%) were receiving DMT, which included 86.6% of RE, and 59.1% of RR.  The transition from baseline to first follow-up (n=2369) averaged 22.5 months (SD 13.3); from first to second follow-up (n=1178) 12.3 months (SD 6.4), and from second to third follow-up (n=416) 11.4 months (SD 4.6).  
The inception cohort comprised 813 pwMS (Table 1). There was a significant difference in age between the Progressive and Relapsing subtypes, with the former some 15 years older than the latter (F 111.26,  (df 2); p= <0.001). Likewise, there was a significant difference by gender, with RR and SP being predominately female (i.e > 72%) but with males accounting for more than half (51.4%) of PP (2 36.1 (df2); p=<0.001). The majority (74.5%) were EDSS level 0-4, while 22.6% were in the band 4.5-6.5, and 2.8% were at 7 and above. Lesser disability of EDSS 0-4 varied by subtype, with 38.5% of PP in this EDSS band compared to 83.5% of RR (2 165.3 (df 6); p=<0.001). The transition from baseline to first follow-up averaged 17.5 months (SD 11.3); from first to second follow-up 9.5 months (SD 6.5), and from second to third follow-up 7.8 months (SD 6.0).
	


Table 1.   Demographics of total and inception cohorts
	
	Total
	Inception cohort

	Number of participants
	5887
	813

	% female
	73.6%
	72.4%

	Mean age (SD)
	50.2 years (12.0)
	43.2 years (12.1)

	% in paid work
	42.5%
	70.9%

	

	MS subtype

	   Relapsing remitting (RR)
	61.8%
	76.6%

	   Rapidly evolving RR (RERR)
	4.2%
	5.3%

	   Primary progressive (PP)
	11.1%
	13.7%

	   Secondary progressive (SP)
	22.9%
	4.4%



3.2.   Rasch analysis of PROMs
Data from the PROMs were fitted to the Rasch model in the calibration sample, and parameters exported into the main data file to provide interval-scaled estimates for analysis (Table 2). 
Table 2.  Fit of PROMs to the Rasch model (Calibration sample)
	Scale
	Conditional 2 Test of Fit
	ECV (A)
	Unidimensionality
	Reliability

	
	Value (df)
	P
	
	T-Test % <0.05
(LCI if needed)
	

	HADS-D
	23.7 (13)
	0.034
	1.02
	2.49
	0.80

	USE-MS
	26.2 (27)
	0.506
	0.98
	3.73
	0.86

	WHODAS32
	80.7 (97)
	0.884
	1.03
	3.28
	0.97

	Ideal Values
	
	0.017
	1.0
	< 5.0
	>0.7


PROMs=Patient reported outcome measures; df=degrees of freedom, ECV=Explained Common Variance; LCI= Lower Confidence Interval

3.3.   Baseline self-efficacy according to USE-MS
Overall average of the baseline interval-level self-efficacy scale (USE-MS) was 18.6 (SD 5.6; range 0-36) with a near-normal distribution (Figure 1). The score differed significantly by subtype ranging from 16.3 (SD 4.7) in SP to 19.8 (SD 5.7) in RR (F 147.7; df(3) p < 0.001). 
[image: ]	
3.4. Trajectory models in total cohort
A series of trajectory models were run in the development sample, ranging from one to five groups (Table 3). BIC values indicated that a five-group solution was the best, but then one group had probability of assignment <0.7, while another had only 3.4% of cases. Consequently, a four-group solution was accepted where all probabilities were above 0.7, and the smallest group had 8.7% of cases. All groups had significant intercepts, and group 1 showed a significant slope. In the validation sample all four groups showed significant intercepts, and groups 1 and 2 had significant slopes. These results are shown diagrammatically in Figures 2a and 2b. Note that there was some slight variation in the magnitude of the intercepts across samples, but that they were still well separated. Furthermore, there was some variation in the proportions assigned to the groups. These differences averaged out when the model was applied to all cases.
Table 3 Trajectory Analysis: Probability of being assigned to group, and associated BIC
	Analysis/ Group
	1
	2
	3
	4
	5
	BIC

	Development Sample

	5 groups
	0.784
	0.691
	0.760
	0.715
	0.808
	-16963

	4 groups
	0.825
	0.700
	0.763
	0.870
	
	-16995

	3 groups
	0.874
	0.791
	0.866
	
	
	-17084

	2 groups
	0.901
	0.847
	
	
	
	-17403

	1 group
	1.000
	
	
	
	
	-17911

	Validation Sample

	4 groups
	0.767
	0.751
	0.744
	0.863
	
	-17442

	All Cases

	4 groups
	0.802
	0.719
	0.742
	0.833
	
	-34400


(BIC) Bayesian Information Criterion 

[image: ][image: ]

Consequently, a trajectory model based on the total data set, with four groups for self-efficacy trajectories, was considered as a basis for further descriptive analyses. (Figure 2c). Each group had significant intercepts, and all but Group 3 (stable) had significant slopes. There was however a significant difference by trajectory group in the propensity to engage with the follow-up study (i.e. after baseline) (2 52.6 (df 3); p= <0.001). Consequently, a dropout model was applied where average posterior probabilities were 0.81; 0.71; 0.77 and 0.84 for Groups1-4 respectively. The effect size for the difference of self-efficacy estimates between trajectory groups 1-2, 2-3 and 3-4 were 2.42, 2.50 & 2.67 respectively. These values exceed the effect size (1.17) associated, in this sample, with the Smallest Detectable Difference (SDD) of the scale. 
[image: ]3.5. Characteristics associated with trajectory group membership
Group 1 subjects (declining self-efficacy) are characterised by the highest levels of disability (WHODAS32), poorest health status (EQ-5D-5L), a high level of depressive symptomology (HADS-D), and low self-efficacy (USE-MS) at baseline (Table 4). This group had the lowest proportion in paid work at just over one-fifth (21.3%).  It is worth noting that 11.9% of RR and 18.2% of RE fall into this group, 38.2% were receiving DMT. 
Group 2 (slight decline in self-efficacy) is the largest group and draws from all MS subtypes. In group 2, pwMS have moderate levels of disability and health status, moderate levels of depressive symptomology, and moderate self-efficacy at baseline. 
Group 3 (stable self-efficacy) is the second largest group, mostly but not exclusively of the relapsing subtypes (RR, RE). Group 3 subjects have moderate levels of disability and high levels of health status, low depressive symptomology, and moderate levels of self-efficacy at baseline. Over half were in paid work (55.2%), and almost half were receiving DMT (48.9%). 
Finally, group 4 (increasing self-efficacy) consists almost entirely of the relapsing subtypes (RR, RE), has low levels of disability, high levels of health status, low depressive symptoms and high levels of self-efficacy at baseline. Members of this group are younger than in other groups with shorter disease duration. A majority were in work (75.5%). 
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Table 4. Trajectory patterns for self-efficacy in MS with baseline health status measures 
	Trajectory Group
	Posterior Prob in Group
	Number in Group
	Average duration
since diagnosis in years
[SD]
	% within each MS subtype
	
	Baseline measures

	
	
	
	
	PP
	RE
	RR
	SP
	Mean Age in years
	Disability
(WHODAS
32)
	Health Status
(EQ-5D
-5L)
	Depressive symptom score (HADS-D)
	Self- efficacy
(USE-MS)
	% in work
	% receiving DMT

	1. Decline
	0.807
	953
	12.0 
[9.6]
	20.3
	18.2
	11.9
	25.5
	51.2
	63.0
	0.429
	11.7
	11.1
	21.3
	38.2

	2. Slight Decline 
	0.711
	2721
	12.1
 [10.3]
	57.0
	50.2
	44.8
	57.3
	51.3
	44.7
	0.644
	9.2
	17.0
	36.5
	41.7

	3. Stable
	0.773
	1641
	9.6
[8.9]
	19.1
	23.5
	29.6
	15.1
	49.2
	25.8
	0.819
	6.2
	22.6
	55.2
	48.9

	4. Increase
	0.838
	573
	8.4
[8.6]
	3.7
	8.1
	13.7
	2.2
	45.2
	12.5
	0.930
	3.1
	28.9
	75.5
	53.9

	Total population
	
	5887
	11.1
[9.8]
	100
	100
	100
	100
	50.2
	39.4
	0.680
	8.2
	18.6
	42.5
	44.1

	Number in subtype
	
	
	
	656
	247
	3637
	1347
	
	
	
	
	
	
	

	Effect Size
Group 1vs 4
	
	
	0.4
	
	
	
	
	0.5
	4.0
	2.6
	3.3
	6.5
	
	

	Range
	
	0 - 128
	−0.28 - 1
	0 - 21
	0 - 36
	
	

	High score is:
	
	Bad
	Good
	Bad
	Good
	
	


Posterior Prob in Group= The probability of being assigned to the trajectory group once Groups are determined; PP=Primary progressive; RERR= rapidly evolving RR; RR= relapsing remitting; SP=secondary progressive; WHODAS32=World Health Organization Disability Assessment Schedule–2.0-32-item version; EQ-5D-5L=EQ-5D-5L utility value; HADS-D=Hospital Anxiety and Depression Scale-Depression subscale; USE-MS=Unidimensional Self-Efficacy Scale for MS; DMT=disease modifying therapy
There was no significant difference in the proportion of males in any group (2
5.2 (df 3); p=0.155). Self-efficacy was shown to display different levels across groups (Figure 3) (F 8065(df 3); p=<0001), with different distributions, supporting the mixture model approach (Figure 4). 

Figure 3. Baseline levels of self-efficacy by trajectories group 
[image: ]
Figure 4. Distribution of self-efficacy at baseline by trajectories group
[image: ]

3.6.   Trajectory model in inception cohort
The inception cohort data were used to investigate whether time since diagnosis predicted trajectory group membership.  The pattern of trajectory groups in the inception cohort, consisting of 813 pwMS, was little different from the main study sample (Figure 5).  All groups had a probability of assignment of 0.7 and above, and all groups exceeded 10% of the total. Although there was some visual indication of a decline in self-efficacy in group 1, this did not reach significance due to relatively small numbers in the group.  Group 3, the largest group, had a significant non-linear trend, increasing in the first 18 months, thereafter declining.  

[image: ]
3.7.   Impact of self-efficacy upon disability in the trilogy cohort
Finally, regression analysis of the trilogy cohort of 981 pwMS covering a period of 38 months follow-up showed, in a multiple regression, that self-efficacy was significantly associated with a reduction in disability.  Adjusted for age, gender, onset type, duration, baseline disability and increase in comorbidity over the period, only baseline disability, onset type (Relapsing Remitting compared to Progressive) and self-efficacy had significant effects (F287.95, df(9.971):p <0.001; adj R square 0.725). Every increase of 2.25 metric points of the USE-MS would reduce disability (WHODAS32) by one point. This is set against an average 2.4 metric points increase in disability over the period.  Consequently, an increase of 5.4 points on the USE-MS would offset the average increase of disability over the period.  Given the evidence from the trajectory analysis above, the focus of intervention should therefore be those first two trajectory groups with low levels of self-efficacy which manifest in both the total sample, and the inception cohort.        

4.   Discussion
In this large, ongoing longitudinal study of pwMS, we have investigated the self-reported changes in levels of self-efficacy over time. Utilising a finite mixture model approach, four groups were identified with significantly different intercepts, most having a significant slope. The group characteristics were found to be different with respect to several indicators of functioning, health status and depressive symptomology, as well as with self-efficacy. The same pattern of grouping was shown in an inception cohort, suggesting that pwMS begin their experience of MS with different initial levels of self-efficacy; half of the inception cohort appears to show a slow decline of self-efficacy over the first few years after diagnosis. The impact of improving self-efficacy was shown by a further group with a 38 month follow-up, where an increase of 5.25 points on the USE-MS metric would have offset the average deterioration in disability across the period.  It should be noted that the increase of disability of  2.4 (metric) points in the WHODAS 2.0 is below the Minimum Clinically Important Difference (MCID) reported from a Polish study, equating to 4.2 (ordinal) points when based on the 0-128 score[39]. Unfortunately, a direct comparison is difficult as ordinal change scores (which are invalid) overstate change compared to the metric if this is occurring across the inter-quartile range of the scale[40].  
The fact that self-efficacy appears capable of discriminating across various indicators of health status reflects the known importance of the concept as a mediator for health outcomes [16]. What perhaps is surprising in the current analysis is the strength of the discrimination across the health status measures. For example, the gradient of the EQ-5D-5L utility values vary across the groups from 0.429-0.930. The published value set for MS gives a mean of 0.638 (SD 0.26) based on just 15 patients, which is comparable to the average values in the current study (0.680, SD 0.25) [41].  In the main sample of over 5000 pwMS, the EQ-5D-5L utility value for group 1 (decliners) of 0.429 is below the reported average for those with Parkinson’s disease (0.487), while the overall average is slightly higher than those with a stroke (0.606) [41]. The MCID of the EQ-5D-5L has been reported as 0.041, well below the difference between trajectory groups[42].  The trajectory group differences of HADS-D are also well in excess of their reported MCIDs of 2 points[42, 43]. 
The limitations of the study focus around the attrition levels and the potential impact upon the trajectory analysis. Previous analyses of simulated data found that estimates of trajectory group size as measured by group membership probabilities can be badly biased by differential attrition rates across groups if the groups are initially not well separated[35].  Fortunately, in the current analysis, the groups are well separated.  In addition, applying the dropout analysis for development, validation and total samples supported the robustness of the results. The analysis to show replication did have some challenges, in that slight variations in intercept were observed between the development and validation samples. Sample size meant that all differences in proportions (allocated to groups) were significant. However, post-hoc analysis of those with lower probability of group assignment (i.e. <0.7) indicated that a proportion were found to be at the margins of group membership, and this is hypothesised to contribute to the variation in group assignment across samples. The total sample used for the descriptive analysis of groups 1-4 appeared to average these differences. We cannot exclude the influence of self-efficacy and other psychological variables on self-report of disability. However, there are several self-report disability scales in MS, all well validated against the objective EDSS. The validations would not be possible if the self-report disability scales were significantly and majorly influenced by psychological factors[44].
The strengths of the study arise from its sample size and the use of validation samples, its use of Rasch methods to provide interval level scaling for analysis from a comprehensive set of PROMs, and the use of a mixture trajectory model to identify unidentified clinical phenotypes based upon latent classes [32].
The need to intervene to enhance self-efficacy at particular stages of the disease course and the most effective ways of achieving that are other important areas of future research, including the development of intervention strategies. Recent work has shown that self-efficacy is strongly linked to self-management[45].  As such, it may be that interventions and patient education that improve self-management  also influence self-efficacy.
The results of our large longitudinal study suggest that future trials on interventions for self-efficacy should consider a priori whether the intervention should be targeted at a particular trajectory group, as pwMS with declining self-efficacy are likely to benefit from different interventions than those with stable or increasing self-efficacy. The finding that the natural history of self-efficacy in pwMS shows distinct trajectory groups also raises concerns about false positives and negatives in previous trials.  Our trajectory data shows that prior to randomisation patients may be following trajectories of improving or deteriorating self-efficacy.  Recently a negative randomised trial with 158 PwMS with mild disability, of a 3-day social cognitive intervention, showed increased self-efficacy in the treated group at month 1, but also a gradual improvement in the control group by month 6, which resulted in no statistical difference for the primary endpoint of month 6 self-efficacy [46]. It may be hypothesised that pwMS with higher self-efficacy would be more likely to enrol in such research studies as they are more likely to believe that they can achieve steps to improve their MS.  Consequently, earlier studies may have had greater recruitment of patients from the stable or increasing self-efficacy groups, thereby increasing the chance of false negative trial results. Consequently, it may be worth considering recruitment to self-efficacy interventions for those pwMS with a USE-MS score of under 19 (the intercept of USE-MS18 divides those subsequently following a declining from stable/improving self-efficacy trajectory), as such individuals not only have low levels of self-efficacy but appear at risk of a decline over time which could be offset by a modest improvement in the level of self-efficacy.   
Furthermore, disability level and MS subtype do not allow prediction of self-efficacy trajectory group; the analysis from the current study indicated that both relapsing and progressive subtypes can be found across all trajectory groups. Thus, disease subtype, duration, level of disability within subtype, and level of self-efficacy would all seem important in determining potential intervention strategies.       
In conclusion, the grouped mixture model approach based upon self-efficacy as the outcome of interest has identified four distinct groups with strong discrimination across several health status indicators. Regression analysis also showed that a modest increase in the level of self-efficacy could offset the decline of functioning over a 38-month period. The USE-MS may assist in identifying those with existing low self-efficacy at risk of further decline (i.e. trajectory groups 1 and 2 in the total sample).
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Figure 2a. Trajectories of self-efficacy in MS: development sample
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Figure 2b. Trajectories of self-efficacy in MS: validation sample
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Figure 2c. Trajectories of self-efficacy in MS: total sample
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Figure 3. Baseline levels of self-efficacy by trajectory group
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Figure 5. Trajectories of self-efficacy in MS: inception cohort
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