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Introduction: Anorexia nervosa (AN) is a serious mental disorder that typically manifests in adolescence. Motivation to change is an important predictor for treatment outcome in adolescent AN, even though its development over the often long therapeutic process, with transitions between treatment settings, has not yet been studied. In this pilot study, the course of motivation to change and its effect on treatment outcome were investigated over the course of a step-down treatment approach during a 12-month observation period.

Methods: Twenty-one adolescents admitted to inpatient treatment because of AN received multidisciplinary home treatment (HoT) with several weekly visits after short inpatient stabilization. Eating disorder (ED-)specific cognitive [Eating Disorder Inventory 2 (EDI-2) subscales] and physical [% expected body weight (%EBW)] illness severity and motivation to change [Anorexia Nervosa Stages of Change Questionnaire (ANSOCQ)] were assessed at the time of admission, discharge from hospital, at the end of HoT, and at a 12-month follow-up. Changes in motivation over time and its relationship with treatment outcome were investigated.

Results: Mean motivation to change improved significantly over the course of treatment from the contemplation stage [2nd stage, mean ANSOCQ sum score 47.26 (SD 17.60)] at admission to the action stage [4th stage, mean ANSOCQ sum score 77.64 (SD 18.97)] at the end of HoT (p < 0.001) and remained stable during the follow-up period. At each assessment, higher motivation to change was significantly correlated with lower ED-specific cognitive illness severity (Spearman ρs: −0.53 to −0.77, all p < 0.05). Only pretreatment motivation to change significantly predicted ED-specific cognitive illness severity after the first inpatient treatment phase when taking prior illness severity into account.

Conclusions: Motivation to change is an important aspect of treatment success in adolescent AN, especially in the early phase of treatment. In addition, home treatment contributed significantly to a higher motivation. Further longitudinal research into how motivation to change in adolescent patients with AN is related to outcome in this often severe and enduring disease and into targeted therapeutic strategies and interventions that reliably enhance the motivation to change in adolescent patients with AN seems promising.
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INTRODUCTION

Anorexia nervosa (AN) is a serious mental disorder typically manifesting itself in adolescence with high physical and mental comorbidity (1), and, among all eating disorders (EDs), it has the highest mortality (2). Additionally, at least one in five adolescent patients develops severe and enduring ED (3). Therefore, early and effective treatment is necessary to prevent protracted courses, associated with high individual, familial and societal tolls (4).

Motivation to change is assumed to play a major role in therapeutic engagement (5). Higher motivation to change at admission is related to better treatment outcomes of AN [for reviews see (6, 7)]. In a study by Hillen et al., adolescent patients with a greater motivation to change at admission [investigated with the Anorexia Nervosa Stages of Change Questionnaire (ANSOCQ)] exhibited higher and more rapid weekly weight gain during inpatient treatment until discharge (8). Furthermore, an increase in motivation to change during the first two weeks of inpatient treatment predicted improvements in ED-specific psychopathology after 6 weeks of treatment in adolescents and adults (9). Schlegl et al. identified therapist-rated motivation to change at admission as a positive predictor of clinically significant improvements in ED psychopathology at hospital discharge after an average of 12 weeks in adult inpatients (10).

Motivation to change also seems to improve during treatment: Hillen et al. investigated motivation to change at three time points throughout inpatient treatment and found a significant increase in motivation to change after an average of 15 weeks of inpatient treatment (8). Castro-Fornieles et al. observed a significant increase in motivation to change across an average of 6 weeks of inpatient treatment in adolescent patients with AN (11).

Despite these findings of increased motivation during inpatient treatment, children and adolescents perceive more coercion (8) and often disagree more with hospitalization than adult patients (12). However, there is little research on motivation to change in adolescent patients with AN in treatment settings other than inpatient treatment. Pauli et al. found that higher motivation to change at the beginning of mostly outpatient treatment of adolescents predicted remission of AN after 9 months of treatment (13). Additionally, day-patient treatment in adolescents (14) and in a mixed sample of adolescents and young adults (15) was associated with a significant increase in motivation to change (measured with the ANSOCQ) from admission to discharge. In an uncontrolled case study of adolescent patients with AN who were in day-patient treatment, Simic and colleagues could show a significant increase in self-perceived ability to recover across the treatment program (16). These few but promising findings seem to suggest that treatment settings other than inpatient treatment have a positive impact on motivation to change in adolescent patients with AN, and potentially even more effects.

However, most studies have investigated motivation to change only after a relatively short time of intervention without a follow-up assessment. There are two notable exceptions. First, the study by Castro-Fornieles et al. found that higher motivation to change at discharge from inpatient treatment was a predictor of target weight maintenance 9 months later (11). However, motivation to change was only investigated at admission and discharge, not at follow-up. The second exception is the study by Goldstein et al., who investigated motivation to change throughout a 10-week day-patient treatment and found significant increases in motivation at the 6-month follow-up (14). Nevertheless, these studies are also limited in that they explore motivation to change only during one treatment setting and not among patients across different treatment settings. However, a change in treatment setting is very common, especially in children and adolescents with AN (17). Investigating motivation to change across treatment settings in adolescent patients could lead to interesting insights into the path to recovery to improve both treatments and outcomes for these patients. A rather novel therapeutic concept for adolescent patients with AN is home treatment (HoT). In the current study, HoT was applied as a stepped care treatment setting, comprising a first inpatient stabilization phase followed by an intensive multidisciplinary home-visit program to shorten hospitalizations (18).

In the current study, we aimed to address the aforementioned gaps and to investigate the development of motivation to change in a stepped care approach including the novel method of HoT with a 12-month follow-up. In particular, we were interested in whether our new home treatment method (HoT) would enhance motivation to change. We hypothesized that, first, the motivation to change would increase during inpatient treatment and HoT, second, that motivation to change would be related to ED illness severity and, third, that motivation to change at the beginning of each treatment setting would predict ED illness severity at the end of each setting.



MATERIALS AND METHODS


Study Design and Treatment

The current study was part of a single-center, non-randomized, open-label pilot study that was performed at a tertiary care University clinic department for child and adolescent psychiatry in Germany from May 2017 to December 2019. Our study was approved by the local ethics committee and was undertaken according to the Declaration of Helsinki and Good Clinical Practice (GCP) regulations with independent data management. Written informed consent was obtained from all patients and their parents. The trial was registered in the German Clinical Trials Register (DRKS00013075).

The actual treatment that was offered to adolescent patients with AN can be divided into three phases: (A) an inpatient somatic and mental stabilization phase, followed by (B) the HoT itself, and (C) outpatient treatment as usual (mostly psychotherapy and weight control once a week). The inpatient treatment took place on a specialized ED treatment unit of the department for child and adolescent psychiatry. The treatment setting is multidisciplinary based on ED-specific cognitive-behavioral principles including individual and ED-focused group psychotherapy (psychoeducation, body image therapy, group cognitive behavioral therapy, social skills), weight management and rehabilitation, nutritional therapy with supervised meals and parent training, occupational and art therapy, and physiotherapy. Home treatment (HoT) takes the ED-specific treatment to the individual home of the patient with multiple weekly visits by a multidisciplinary team of medical doctors, psychotherapists, nurses, and nutritional and occupational therapists over three to four months (18). Therapeutic interventions are also based on ED-specific cognitive behavioral principles. During the first two months, each patient is visited three to four times per week, over the third and 4th month one to two times per week, with an additional weekly group therapy session and a mandatory weekly family session [see also (18) for further details]. We assessed the patients and the course of treatment at four time points: a baseline assessment at hospital admission (tAdm), a second assessment after inpatient stabilization before starting HoT (tDisIP), and at discharge from HoT (tDisHoT). A fourth follow-up assessment was scheduled 12 months after admission (tFU). The patients' target weight was generally set between the 25th and the 30th age-adapted body mass index (BMI) percentile. More detailed information on the sample, eligibility criteria, assessments, and treatment effects has been reported previously (18). In the current study, we aimed to investigate the development of motivation to change across the treatment and its effects on treatment outcome.



Participants

Participants were patients with AN or atypical AN according to DSM-5 criteria admitted to the inpatient department due to failure of outpatient treatment or somatic complications caused by starvation. Patients aged between 12 and 18 years, without severe somatic or mental comorbidities, and living with at least one carer within a commute of 60 min of the hospital were eligible to participate. In the second inclusion step, before the beginning of HoT, patients had to be able to eat autonomously (e.g., without nasogastric tube), had exhibited sufficient weight gain (≥1.5 kg in 4 weeks), and were still free of severe mental (e.g., suicidality) or somatic comorbid disorders [for further details see (18)]. 21 of the initially included 22 patients completed HoT and participated in the follow-up assessment. Accordingly, only the data of the 21 patients were included in the current study. Demographic and clinical parameters are displayed in Table 1 (see below).


Table 1. Demographic data of the 21 participants.
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Assessments
 
Motivation to Change

The Anorexia Nervosa Stages of Change Questionnaire (ANSOCQ) is a 20-item self-report questionnaire that assesses the patient's readiness to recover from AN based on the “motivational stages of change model” by Prochaska and DiClemente (19, 20). Every item was answered on a Likert scale ranging from 1 to 5, yielding a sum score between 20 and 100. If sum scores ranging from 20 to 30 are obtained, patients are classified as being in the “Precontemplation” stage, scores from 31 to 50 correspond to the “Contemplation” stage, between 51 and 70 to the “Preparation” stage, between 71 and 90 to the “Action” stage, and scores between 91 and 100 define the “Maintenance” stage. The first stage, “Precontemplation,” represents the unawareness or unwillingness to change, while the second stage, “Contemplation,” refers to recognizing the benefits of change and thinking about change. The “Preparation” stage means that patients intend to change soon and are working on strategies, while the “Action” stage means that patients are already actively working to change and that there is a measurable behavior change. The final stage of change, “Maintenance”, is associated with relapse prevention (19). In our study, we used the German version of the ANSOCQ (13).



ED-Specific Cognitive Illness Severity

The Eating Disorder Inventory 2 (EDI-2) is a self-report questionnaire with 91 items mapping onto the following 11 psychological subscales: Body Dissatisfaction, Bulimia, Drive for Thinness, Asceticism, Ineffectiveness, Social Insecurity, Interpersonal Distrust, Perfectionism, Interoceptive Awareness, Impulse Regulation, and Maturity Fears. The psychometric properties of the German version of the EDI-2 have been established by Paul and Thiel (21). The EDI-2 is a validated instrument for AN with good psychometric properties (22). In line with previous research (23–25), we only used the sum score of the three ED-relevant subscales in the analyses: “Drive for Thinness”, “Bulimia”, and “Body Dissatisfaction” as a measure of cognitive ED illness severity. Internal reliability (Cronbach's alpha) of this ED-specific sum score was between 0.63 and 0.73 at the different time points.

ANSOCQ and EDI-2 were administered at baseline (tAdm), the end of inpatient treatment (tDisIP), the end of home treatment (tDisHoT), and 12 months postadmission (tFU).



ED-Specific Physical Illness Severity

The patient's height and weight (in underwear) were measured at every assessment to calculate the BMI and its age-specific percentile and the percentage of expected body weight (% EBW) [both based on the large German KIGGS study as reference data (26)]. The later was used as the measure of physical ED illness severity.




Statistics

Statistical analyses were conducted with IBM's Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM Corp., Armonk, USA). The significance level was set to 5%, and the results of the regressions are reported with predictors not explaining any variance (p > 0.2) excluded. First, the data were analyzed descriptively.


Change in Motivation Over Time

A repeated-measures ANOVA with Bonferroni-adjusted post hoc analyses was performed to analyze the change in motivation across the four time points from admission to the one-year follow-up. Exploratively, a descriptive analysis was carried out to detect the numbers of participants whose stage of motivation to change improved, stayed unchanged, or declined between the end of HoT and follow-up.



Association Between Motivation to Change and Illness Severity at Each Assessment

To replicate the findings of earlier studies, Spearman correlations were calculated to assess the relationship between motivation to change (ANSOCQ) at admission and other variables at tAdm, both measures of illness severity, age, and duration of illness. In addition, the association of motivation to change with both measures of illness severity (EDI-2, %EBW) at each treatment setting change, i.e., at tDisIP, tDisHoT, and at tFU (after regular outpatient treatment), were also assessed with Spearman correlations.



Predictive Association of Motivation to Change for Outcome Illness Severity

To identify whether motivation to change at each treatment stage was associated with illness severity at the following assessment across treatment, three stepwise regressions were performed with cognitive or physical ED illness severity (EDI-2 subscales or %EBW) as the dependent variable, and, in the first step, only the ANSOCQ sum score of the previous assessment and, in the second step, additionally, the ED illness severity (EDI-2 subscales and %EBW) of the previous assessment as well as age as independent variables. For the final model, predictors with p > 0.2 in the second step were removed.





RESULTS

All participants were female and had the restrictive subtype of AN (see Table 1). Inpatient treatment lasted on average 7.5 (SD 1.0) weeks, home treatment 15.5 (SD 1.2) weeks, and outpatient treatment as usual before follow-up 27.7 (SD 3.3) weeks. The main results regarding improvements in ED psychopathology and restoration of body weight during the treatment and follow-up periods have been reported previously (18). The relevant parameters for the current study are shown again for reference in Table 2, together with the development of the motivation to change (ANSOCQ) across assessments. The distribution of the ANSOCQ stages at each assessment is displayed in Figure 1.


Table 2. Development of patients' motivation to change, cognitive ED illness severity (EDI-2), BMI and BMI-percentile, and physical illness severity (%EBW) at the beginning of each treatment phase and at the one-year follow-up.
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FIGURE 1. Overview of the distribution of the motivational stages at the different time points according to the ANSOCQ (Anorexia Nervosa Stages of Change Questionnaire). tAdm, admission; tDisIP, discharge from inpatient treatment; tDisHOT, discharge from home treatment; tFU, follow-up.



Change in Motivation Over Time

The patients' motivation to change increased significantly during treatment until the one-year follow-up [F(3, 60) = 38.58; p < 0.001] from a mean of 47.26 (SD 17.60) at tAdm, representing the “Contemplation” stage (2nd stage of the model), to a mean of 79.38 (SD 21.14) at tFU, representing the “Action” stage (see Table 2). Bonferroni-adjusted post hoc analyses revealed pairwise significant differences between most assessments [e.g., between tAdm and tDisIP: −9.07, 95%–CI (−17.29 to −0.85); p = 0.025, and between tDisIP and tDisHoT: −21.31, 95%–CI (−30.67 to −11.95); p < 0.001], except for the period between tDisHoT and tFU [−1.74, 95%–CI (−11.12 to 7.64); p = 1.00], when the scores remained stable on average. The largest increase in motivation between consecutive time points occurred during the actual HoT treatment phase (with a mean increase of 21.31 points corresponding to one stage of change). At follow-up, most patients (76.1%) had remained in the same stage of motivation to change or had even increased their motivation: 9 patients (42.9%) improved their stage by 1 until follow-up, 7 patients (33.3%) reported the same stage of motivation to change at follow-up as at the end of the HoT, and 5 patients (23.8%) declined by 1 (4; 19.0%) or 2 (1; 4.8%) stages (see Figure 2).
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FIGURE 2. Change in motivational stages of the ANSOCQ of the individual patients between discharge from home treatment and follow-up. ANSOCQ, anorexia nervosa stages of change questionnaire; tDisHOT, discharge from home treatment; tFU, follow-up.




Association Between Motivation to Change and Illness Severity at Each Assessment

At tAdm, each setting change, and at tFU, higher motivation to change was always significantly correlated with less severe cognitive ED illness severity, with consistently strong correlations between −0.53 and −0.77 (see Table 3). The relationship between the physical index of illness severity (%EBW) and motivation to change was generally less pronounced (Spearman ρs: −0.21 to −0.39) and was not significant in our rather small sample. At admission, patients with higher relative body weight tended to have lower motivation, while this trend was reversed at the follow-up (see Table 2). The duration of illness and the participants' age were not significantly associated with the ANSCOQ sum score at admission in this sample.


Table 3. Correlation of the ANSOCQ sum scores at all four measuring times with illness severity (ED-specific sum scores of EDI-2 and %EBW) and baseline characteristics.
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Predictive Association of Motivation to Change for Outcome Illness Severity

If only motivation to change was taken into account, its level at the beginning of each setting was significantly associated with cognitive ED illness severity (ED-specific EDI-2 subscales) at the next assessment in an inverse linear manner [see Table 4 (step 1 for all time points)]. Pre-treatment motivation to change at tAdm explained 55.8% of the variance of the cognitive ED illness severity at tDisIP. Together with cognitive ED illness severity at hospital admission, it explained 68.9% of the variance of the short-term outcome of cognitive ED illness severity at tDisIP. However, this was only the case in the first treatment phase during inpatient treatment. In the later treatment stages, motivation to change did not explain additional variance in cognitive ED illness severity at the consecutive time point if cognitive ED illness severity of the previous assessment was taken into account as well. Neither age nor %EBW of the previous assessment explained variance in cognitive ED illness severity significantly. At none of the assessments did motivation to change predict physical ED illness severity (%EBW) of the next assessment time point.


Table 4. Results of the stepwise regressions of the motivation to change (ANSOCQ sum scores) with cognitive ED illness severity (ED-specific sum score of the EDI-2) over consecutive assessments.
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DISCUSSION

In our prospective pilot study, motivation to change increased significantly during all treatment phases of the step-down approach of brief somatic inpatient stabilization followed by the novel treatment of AN-specific HoT and remained stable until follow-up. At each assessment stage, higher motivation to change was significantly related to cognitive ED illness severity in a negative inverse manner. Only in the first phase of treatment did motivation to change prove to be a significant additional predictor of cognitive ED illness severity at the end of the inpatient treatment phase. To the best of our knowledge, this is the first study to investigate motivation to change comprehensively in different treatment settings over a 12-month period. According to our results, the new method of home-based treatment showed the largest increase in motivation to change, which assures us that it is a valuable strategy to enhance the compliance of adolescent patients with AN.

In our sample, motivation to change increased significantly across treatment. This finding is in line with previous studies of adolescent and adult patients with AN in inpatient, outpatient, and day-patient treatments (9, 14–16, 27). Hillen et al. reported a significant increase in motivation to change over an average inpatient treatment period of 15.1 weeks (8). In Castro-Fornieles et al.'s study, the patients reported a significantly improved motivation to change after approximately 4 weeks of inpatient treatment (11). Goldstein et al. reported significant increases in motivation to change after approximately 10 weeks of day-patient treatment and at a 6-month follow-up (14). Nonetheless, our study extends the previous findings by showing consistent significant increases across several treatment setting changes. Between discharge from HoT and the follow-up, three in four patients remained in their stage of motivation to change or improved, while only one in four patients declined in their stage. Our sample size did not allow further subsample analyses, but, if replicated, future studies with larger samples could investigate a possible clinical implication of change in motivation after discharge.

A finding that has not yet been previously reported is the great increase in motivation to change in our patient sample from hospital admission to the start of HoT and further until the end of HoT by an average of 30 points, corresponding to ~1.5 stages of change. The mean score at admission of our sample was even slightly lower than those in other studies (8, 11, 14). The mean ANSOCQ sum scores at discharge (77.64) and follow-up (79.38) in our study were higher than the scores of all other studies, which reported mean values. Only in the studies of Hillen et al. (at discharge) and Goldstein et al. (at the 6-month follow-up) did adolescent patients with AN achieve mean values higher than 70 points, indicating the “Action” stage of change (8, 14). This may emphasize that motivation to change increased especially during our new treatment program: home-based treatment might motivate the patients more than treatment as usual because it facilitates the return home and helps to maintain the adolescents' social lives. It has been shown previously that friendships and peer support are positively associated with motivation to change in patients with AN (28), which might underlie this HoT-specific increase. Also, the patients and families actively opted for HoT as their treatment setting of choice; active involvement in treatment organization probably enhances motivation to change in patients with AN (5). In addition, motivation to change might have changed because of the long-term psychotherapeutic treatment at home of approximately 22 weeks.

Higher motivation to change at admission was associated with less severe ED-specific symptoms at admission. This finding is in line with prior studies (8, 13): Pauli et al. found significant negative correlations between the ANSOCQ and the EDI-2 “Drive for Thinness” scale at admission to outpatient treatment in adolescents with AN (13). In addition to similar findings between motivation and ED illness severity at admission, Hillen et al. also reported significant associations of higher motivation to change with lower %EBW at admission and longer duration of illness (8). Patients with a longer duration of illness and severe underweight might have experienced more somatic and psychological strain before admission, leading to higher motivation to change in comparison with patients with better somatic health. In our sample, at admission, lower %EBW in the patients also tended to be associated with higher motivation in the patients, but the relationship was not significant in our rather small sample. There was also no association between duration of illness and motivation to change.

The difference in sample size might partially explain the difference in these findings. Moreover, the duration of illness had a larger range (3–40 months) in Hillen et al.'s cohort than in our sample (1–27 months). Interestingly, the trend of the association of lower %EBW with higher motivation at admission was reversed in our sample at follow-up, with higher motivation being at trend-level significance associated with higher %EBW, suggesting an association between higher motivation to change at follow-up and better maintenance of %EBW.

Similar to previous findings, higher motivation to change at admission was predictive lower cognitive ED illness severity after inpatient treatment, cognitive ED illness severity at admission into account [e.g., (9)]. During the later stages of our step-down treatment approach, the relationship between motivation to change at the beginning cognitive ED illness severity at the end of each treatment phase, adjusted for prior cognitive ED illness severity, was not significant. This corresponds to a result by Ackard et al., who did not find that stage of change predicted ED-specific illness severity at 3-, 6-, and 12 months follow-up although they used a different instrument than the ANSOCQ (29). A potential explanation might be that high motivation to change facilitates early improvement independent of illness severity, while for long-term recovery, individual illness severity might be a more relevant predictor. However, considering the observational nature of our study and the strong correlations between motivation to change and cognitive ED-specific illness severity at each assessment, it is not completely clear which factors were primarily responsible for the improvement in illness severity during the later treatment phases.

Motivation to change of the previous assessment did not predict weight as measured by %EBW at any stage of the treatment process in our study, which contrasts with other studies which reported an association [e.g., (11)]. This difference might be explained by large differences in initial weights at admission because of the inclusion of patients with atypical AN. Moreover, a steady weight gain during inpatient treatment was required to be transferred to HoT, and all patients had agreed to achieve their target weight during HoT.

Some limitations must be considered when interpreting the results. As mentioned already, our sample size of 21 participants was small because it was a pilot and observational study to investigate the effects of a new treatment method. To confirm our results, especially whether HoT contributes more to motivation to change in comparison with other intensive treatment settings, randomized controlled trials seem to be necessary. In addition, although the ANSOCQ is a validated and suitable measure to assess motivation to change in the context of AN (27), other assessment instruments were used in previous studies, which might hinder the comparability of studies.

The results of our pilot study suggest several interesting questions for future studies. Considering the large body of evidence for an association between motivation to change and treatment outcome in patients with AN, we suggest that motivation to change should be investigated in longer-term follow-up studies because of its potential to detect a risk of relapse and enable timely intervention (30). Additionally, it might be helpful to investigate the efficacy of (novel) treatment concepts or settings for patients with AN regarding their ability to improve the motivation to change, especially in the early phases of treatment.

To conclude, motivation to change in an adolescent patient sample with AN increased significantly during a step-down treatment approach with changes in treatment settings, including short inpatient treatment and a novel intensive HoT program. Our results suggest that after discharge from this intensive treatment program (HoT), the motivation to change remained stable and was associated with reduced cognitive ED illness severity. Further research into targeted therapeutic strategies and interventions that reliably enhance the motivation to change in patients with AN seems promising to improve the outcome of this often severe, enduring, and disabling disease.
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