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Evaluation of an individualized education program in pituitary diseases: a pilot study
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The low prevalence of pituitary diseases makes patient autonomy crucial, and selfmanagement programs should be more common.

Objectives: To assess the efficacy of an education program for patients with pituitary diseases in terms of patients' quality of life, satisfaction and goal attainment.

Design and methods: Adult patients with pituitary disorders were recruited in a tertiary referral center and chose at least three of eight possible sessions on various topics, from disease management to psychosocial issues. Patients were included if they attended at least three sessions between 2012 and 2016 and completed the initial, final, and follow-up questionnaires. Data on quality of life (SF36), satisfaction and goal attainment were analyzed.

Results: Fifty-three patients were included (33 women; mean age, 53.5 years). There were significant quality of life improvements in terms of physical and psychic limitation scores at final assessment that persisted at follow-up evaluation. Most patients reached their objectives, especially those on sharing experiences and improving autonomy and self-confidence. More than half set new objectives at the end of the program, the most popular one being to reinforce their knowledge of their pituitary disease, its evolution and treatment (17.1% of patients). The mean overall satisfaction score was 3.75/4. At follow-up evaluation, patients reported improved self-management of pituitary disease (3.6/5) and improved self-efficacy (3.8/5).

Conclusion:

Individualizing the educational objectives of patients with pituitary disease improves the way they live with their disease. If confirmed in other cohorts this approach could become the gold standard for education programs in rare endocrine diseases.

Introduction

Educating patients with rare diseases is crucial as this rarity makes management by nonspecialized health professionals difficult. The degree of emergency of certain situations may be underestimated and their management suboptimal, which can in some cases put the patient's life at risk [START_REF] Hahner | High incidence of adrenal crisis in educated patients with chronic adrenal insufficiency: a prospective study[END_REF]. It is therefore important for patients to acquire knowledge on their disease and its treatments, and to be able to manage their medical condition autonomously, both on daily life and in emergency situations. Education programs have been developed for many frequent chronic diseases (such as diabetes, asthma, hypertension, dyslipidemia, obesity) and in oncology, and most have been shown to improve patient outcomes [START_REF] Lagger | Efficacy of therapeutic patient education in chronic diseases and obesity[END_REF]. One noteworthy fact is that these programs are only seldom described in detail, which makes it difficult to form a clear idea of the characteristics of the educational modules that are the most effective. Education programs can be delivered in a wide variety of forms: in single or multiple sessions, with or without handouts -with spoken explanations or not -to be read or learnt, individually or in group sessions, as practical workshops with health professionals, using an individualized or standardized program, and so on. They can also differ widely in terms of content and content type: classes based on the transmission of information versus practice, training, and/or psychological interventions. The effectiveness of an education program has been shown to depend on all these features [START_REF] Lagger | Efficacy of therapeutic patient education in chronic diseases and obesity[END_REF][START_REF] Osborn | Psychosocial interventions for depression, anxiety, and quality of life in cancer survivors: meta-analyses[END_REF][START_REF] Warsi | Self-management education programs in chronic disease: a systematic review and methodological critique of the literature[END_REF]. Several education programs have been developed in different countries for rare endocrine diseases, notably for adrenal insufficiency. Indeed, the most recent French and international guidelines on the management of adrenal insufficiency highlight the importance of patient education, in particular for the administration of stress-dose glucocorticoids and emergency hydrocortisone injections [START_REF] Bornstein | Diagnosis and Treatment of Primary Adrenal Insufficiency: An Endocrine Society Clinical Practice Guideline[END_REF][START_REF] Husebye | Consensus statement on the diagnosis, treatment and follow-up of patients with primary adrenal insufficiency[END_REF][START_REF] Guignat | Therapeutic patient education in adrenal insufficiency[END_REF]. Most of these programs are based on learning and training and aim to allow patients to manage emergency situations by themselves and avoid potentially life-threatening adrenal crises [START_REF] Hahner | High incidence of adrenal crisis in educated patients with chronic adrenal insufficiency: a prospective study[END_REF](8)[START_REF] Burger-Stritt | Management of adrenal emergencies in educated patients with adrenal insufficiency-A prospective study[END_REF][START_REF] Schad | Reimbursable pharmacy teaching program for adrenalectomy patients[END_REF][START_REF] Guignat | Therapeutic education in adrenal insufficiency: A tool insufficiently used to prevent or treat early acute adrenal insufficiency[END_REF][START_REF] Hjwj | A glucocorticoid education group meeting: an effective strategy for improving selfmanagement to prevent adrenal crisis[END_REF][START_REF] Vidmar | Improved medical-alert ID ownership and utilization in youth with congenital adrenal hyperplasia following a parent educational intervention[END_REF]. Some programs include patients with secondary adrenal insufficiency as they also need to be educated on how to adapt hydrocortisone doses and perform hydrocortisone subcutaneous injections [START_REF] Hahner | Subcutaneous hydrocortisone administration for emergency use in adrenal insufficiency[END_REF], and because morbidity and mortality are higher in patients both with primary and with secondary adrenal insufficiency [START_REF] Hahner | High incidence of adrenal crisis in educated patients with chronic adrenal insufficiency: a prospective study[END_REF][START_REF] Hjwj | A glucocorticoid education group meeting: an effective strategy for improving selfmanagement to prevent adrenal crisis[END_REF]15). An educational program has also recently been developed for patients with neuroendocrine tumours (NET) [START_REF] Haugland | Improvement in Stress, General Self-Efficacy, and Health Related Quality of Life following Patient Education for Patients with Neuroendocrine Tumors: A Pilot Study[END_REF], based on individual and group learning and discussion sessions focusing on self-efficacy, showing significant improvement in patients' general self-efficacy, physical component scores of HRQoL and stress [START_REF] Haugland | Improvement in Stress, General Self-Efficacy, and Health Related Quality of Life following Patient Education for Patients with Neuroendocrine Tumors: A Pilot Study[END_REF].

Patients with pituitary diseases could be included in programs such as these, but their specific hormonal imbalances -deficiencies or, in some conditions such as acromegaly or

Cushing disease, hormone hypersecretion -and their corresponding needs and complaints must be taken into account. It is now well established that patients with pituitary diseases can have poorer quality of life even when their disease is considered in remission [START_REF] Bucy | Health-related quality of life of patients with hypothalamic-pituitary-adrenal axis dysregulations: a cohort study[END_REF][START_REF] Kyriakakis | Impaired quality of life in patients with treated acromegaly despite long-term biochemically stable disease: Results from a 5-years prospective study[END_REF][START_REF] Klaauw Aa Van Der | Disease-specific impairments in quality of life during long-term follow-up of patients with different pituitary adenomas[END_REF]. It is therefore essential to provide these patients with individualized multidimensional education programs.

Very few education programs have been developed for patients with pituitary diseases. 

Subjects and methods

Patients

Program and data collection

The also participated as "expert patients" (Figure 1).

Details of the eight sessions are reported in Appendix 1.

Once patients had completed the set of sessions they had selected, they had a "final appointment"". The patient's progress in the program was reviewed with a focus on whether and to what extent the initial goals had been achieved. Additional abilities or objectives that they would have liked to achieve were also discussed. Further workshops (for reinforcement, consolidation) were proposed in some cases to achieve these new goals. Follow-up evaluation questionnaires (SF36 and a follow-up evaluation questionnaire, Figure 2) were sent to patients between three and six months after the final appointment.

Statistical analysis

Quantitative variables were expressed as mean ± standard deviation (SD) and were compared between groups using unpaired two-tailed Student's t-tests. Categorical variables were expressed as frequencies and compared using two-tailed Pearson's chi-square tests. Results

were considered statistically significant at P < 0.05.

Results

Among the 53 patients included in the study (33 women; mean age 53.5 ± 17.0 years), 14 had

Cushing disease, 3 had acromegaly, 2 had suprasellar germinoma, 10 had isolated and 1 multiple pituitary deficiency, and 3 had isolated central diabetes insipidus. There were also Fifty-two patients completed the follow-up evaluation questionnaire (32 women/20 men), 5.5 ± 3.0 months after the final meeting. The mean scores for the questions on changes to the management of their pituitary disease and on increased self-efficacy were 3.6 ± 0.9 and 3.8 ± 0.7 (out of 5), respectively. There were no reports of acute events requiring hospitalization in the period since completing the course. Patients 'comments highlighted the need for new sessions on pituitary disease-related professional issues and the possibility of additional educational tools. Thirty-five patients (23 women, 12 men) completed the SF36 quality of life questionnaire before and after completing the program. The results at the start and end of the program (35 respondents) and at the follow-up evaluation (21 respondents) are listed in Table 1. Physical limitation scores were significantly higher at the end of the program than at the start (P < 0.001), and remained higher at the follow-up evaluation (initial vs follow-up, P=0.05).

F o r R e v i e w O n l y
Patients also reported improved psychic limitation scores (initial vs final, p =0.046) that persisted at follow-up (final vs follow-up, P = 1). Mental health scores were significantly lower at the end of the program than on initial evaluation (P < 0.001), but increased significantly between the end of the program and the follow-up evaluation (P =0.047).

Patients' objectives

We collected answers from 35 patients concerning their objectives at the start (educational 

Discussion

This education program was designed to develop the self-management skills of patients with a pituitary disease. To our knowledge, this is the first program for patients with endocrine diseases whose content can be customized to such an extent, focusing on patients' individual requirements is also an important factor in promoting patient involvement and adherence, which are essential for learning and for changing behaviours. The time requirements of such programs can lead to low participation and high rates of attrition, so adapting contents to the specific needs and pathologies of participants is crucial to generate and maintain interest [START_REF] Newman | Self-management interventions for chronic illness[END_REF]. In our program, patients initially choose at least three sessions to achieve their individual goals with a wide variety of combinations of sessions. We hypothesized that making this education program customizable would limit the attrition rate, which can be as high as 50% for some programs [START_REF] Newman | Self-management interventions for chronic illness[END_REF]. While we were unable to test this hypothesis because the education sessions were scheduled on demand and there was no time limit for participants to complete their chosen set, The originality and richness of this pituitary education program lies in the ability of patients to personalize the set of sessions they attend and to make contents evolve with the evolution of their needs. The program is set to evolve in the future with the inclusion of new topics and learning tools, new types of health professionals, based on recurring remarks. A new workshop on the professional issues caused by pituitary diseases is thus being developed in collaboration with a social worker, as pituitary diseases are known to affect social functioning and health-related absenteeism [START_REF] Lobatto | Work disability and its determinants in patients with pituitary tumor-related disease[END_REF][START_REF] Hahner | Impaired subjective health status in 256 patients with adrenal insufficiency on standard therapy based on cross-sectional analysis[END_REF]. We would like to involve more partners in general to offer the best possible support to pituitary disease patients, particularly in terms of their psychosocial well-being [START_REF] Andela | The partner's perspective of the impact of pituitary disease: Looking beyond the patient[END_REF].

We are developing new e-learning tools to complement the already available educational videos on hydrocortisone injections. This will include videoconference sessions allowing disabled or mobility-impaired patients to take part in virtual workshops and education sessions and development of a smartphone application specific for pituitary disorders providing with customized information and allowing followup of some clinical, treatment-related or biological parameters. These new tools will aim at optimizing self-management, autonomy, compliance and distant follow-up of pituitary

patients. Lastly, we are developing a specific questionnaire on the management of hydrocortisone and desmopressin treatments to more objectively evaluate how this changes in our patients after completing the course. This first evaluation of our individualized self-management education program for patients with pituitary diseases revealed promising results in terms of patient satisfaction, quality of life, skills progression, self-confidence, knowledge of their pituitary disease, its treatment and management. A wider roll-out is now required to evaluate its effect in a larger number of patients.

F o r R e v i e w O n l y 13 
To conclude, this study supports our view that alongside surgical and pharmacological treatments, education programs such as the one considered here are essential for the well-being of patients with pituitary diseases. The development and dissemination of such programs will have a positive impact on public health, as educated patients manage their symptoms more effectively, and thereby also potentially reduce overall healthcare costs [START_REF] Martínez-Momblán | A specific nursing educational program in patients with Cushing's syndrome[END_REF][START_REF] Dibley | Informing a patient education programme for GORD: A literature review[END_REF][START_REF] Lobatto | Healthcare utilization and costs among patients with non-functioning pituitary adenomas[END_REF].

F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y F o r R e v i e w O n l y
Legends to Tables and Figures The topic of the sixth session, "Corticotropin deficiency: treatment and emergency situations", is focused on the emergency management of adrenal crises. Patients choose pictures representing acute events or everyday situations that could justify an increase in their hydrocortisone treatment or a subcutaneous hydrocortisone injection. A role-playing game is then led by the instructors (a medical doctor and a nurse) involving these situations and the patients decide what the best way to manage their hydrocortisone treatment is in these events of stress, pain, illness etc. The decisions are then discussed and evaluated constructively in the group. In the final part of the workshop, patients learn how to explain their corticotropin deficiency and their hydrocortisone treatment to emergency department doctors, and then practice subcutaneous hydrocortisone injections with the nurse, and self-evaluate their ability to perform these injections.

The seventh session is a discussion group on "Sexuality and fertility with a pituitary disease" led by a doctor and a psychologist using the metaplan method and patients' knowledge and questions.

The eighth session is on "Long-term treatment complications of pituitary diseases" and deals with the long term evolution of pituitary pathologies and how patients imagine their future with their pathology. Patients first describe and share experiences about their pathology and the treatments they have received (surgery, radiotherapy, medical) and then describe the future they envisage with their pituitary disease, based on photos of different pathways.

  Between 2012 and 2016, 171 patients were included in the pituitary education program and attended an "educational diagnosis".The first 53 patients who finished the education program held at the Conception hospital in Marseille, France, and completed the follow-up evaluation were included. All patients with pituitary diseases followed up in the department had the option of taking part in the "pituitary disease education program" presented to them by their referring endocrinologist. Written informed consent was obtained from all patients who agreed to participate during the first meeting, before any involvement in group sessions. The ethics committee of Aix-Marseille University specifically approved this study.

  sarcoidosis (n = 1), pituitary apoplexy (n = 4), Sheehan syndrome (n = 3), non-secreting adenoma (n = 5), craniopharyngioma (n = 4) or other parasellar lesions with pituitary deficiencies (n = 3; one case each of meningioma, choristoma and glioma). The mean time between educational diagnosis and the final meeting was 11.0 ± 7.6 months.QuestionnairesAll 53 patients answered the satisfaction questionnaire, with a mean satisfaction level of 3.75 ± 0.29 (with a 1 (not satisfied) to 4 (very satisfied) scale). Patients were particularly satisfied by the attentiveness of the educational team (3.91/4) and the lowest average score (3.54/4) related to the tools and material used in the workshops. The patients also reported that the program met their expectations (3.85 ± 0.36), the contents of the workshops was useful (3.83 ± 0.38), the sessions improved their knowledge (3.81 +/-0.44), allowed them to share their experiences (3.68 ± 0.58) and will help them to manage their pituitary disease in daily life (3.66 ± 0.59).

  diagnosis) and at the end (final appointment) of the program. The patients' objectives were classified in one of eight general categories and were considered totally, partially, or not achieved, and requiring strengthening or not (Figure3). The most widely chosen type of objective, by 29/35 patients (82.9%) was interacting and sharing experiences with other patients (first category). Learning how to manage emergency situations (sixth category) and improving their knowledge on their pituitary disease and its treatment and evolution (seventh category) were also priority objectives for more than half of the patients. Objectives classified as sharing experiences (first category) and improving self-confidence and autonomy in their condition (fifth category) were achieved by more than three quarters of patients and those for managing emergency situations (sixth category) were achieved by two thirds of patients. At the final meeting, 18/35 patients (51.4%) chose new objectives to achieve or reinforce. The objectives most commonly chosen for this consolidation phase concerned the patients' knowledge of their condition and treatments (seventh category, 6 patients), how to manage and adapt treatments (fourth category, 4 patients) and dietary management (eighth category, 4 patients).

  , and covering a wide variety of subjects, from knowledge of pituitary diseases, hormones and healthcare, to psychosocial and practical aspects of everyday life.Two other education programs for patients with pituitary diseases have been publishedin the last few years. Andela et al. recently implemented a self-management program in pituitary diseases targeting psychosocial issues and including patients' partners. They report promising results from a randomized controlled trial involving 174 patients in two groups, with improved self-efficacy persisting up to 6 months after the end of the program[START_REF] Andela | Enhanced self-efficacy after a self-management programme in pituitary disease: a randomized controlled trial[END_REF].Patients attended 8 weekly sessions of 90 min in groups of 5-7 participants stratified by disease. At the end of the program, patients stated that they would have liked to receive more medical information about their disease[START_REF] Andela | Enhanced self-efficacy after a self-management programme in pituitary disease: a randomized controlled trial[END_REF]. Since patients with pituitary disease have disease specific needs(22,[START_REF] Andela | How nonfunctioning pituitary adenomas can affect health-related quality of life: a conceptual model and literature review[END_REF] and are known to have an impaired quality of life that can be improved but not normalized by surgical and pharmacological interventions[START_REF] Andela | Quality of life (QoL) impairments in patients with a pituitary adenoma: a systematic review of QoL studies[END_REF], we also chose to include workshops on psychosocial issues in our program (sessions 1, 7 and 8, led by a psychologist), in addition to the informal exchanges that took place during each group learning session. The second recently published educational program, developed for patients with Cushing's syndrome, was based on five visits over 9 months (including four 2 h educational sessions), and focused on the disease and its comorbidities, treatment and management, with no workshop devoted to its psychosocial aspects[START_REF] Martínez-Momblán | A specific nursing educational program in patients with Cushing's syndrome[END_REF]. In a randomized controlled study of 61 patients, those in the intervention group had improved physical activity, a more healthy lifestyle, better sleep patterns and lower pain than those in the control group at the end of the program, leading to better health related quality of life and reduced health resources consumption[START_REF] Martínez-Momblán | A specific nursing educational program in patients with Cushing's syndrome[END_REF]. Our patients reported a decrease in physical role limitations at the end of the program that persisted until the follow-up evaluation. Psychic limitations were also significantly reduced at the end of the program, while the mental health score worsened to the baseline level, maybe because patients had to get used to the change in management of their pituitary disease. We did not observe significant changes in terms of physical functioning or pain, general health perceptions, energy/vitality or social functioning. This may be because patients enrolled had a variety of pituitary pathologies and were re-assessed several months after the end of the program, while in Martinez-Momblan et al.'s study, the patients all had Cushing's syndrome and were evaluated at the end of the study only, with no follow-up questionnaire (21). Indeed, Andela et al. found that the reported reduction in bother from mood problems at the end of the program had disappeared at 6 months' follow-up evaluation (20). Furthermore, since only 35 of the 53 patients in our study completed the SF36 questionnaire both at the beginning and at the end of the program and only 21 at follow-up may explain why some of the differences did not reach the significance threshold due to a lack of statistical power. Finally, mirroring the reduction in health resources consumption observed by Martinez-Momblan et al., no patient in our study reported any acute event requiring hospitalization in the few months between the end of the program and the follow-up evaluation. The personalization and adaptability of the program to individual needs and

  , especially regarding their expectations, the content of the sessions and learning outcomes, indicate that the design of the program and its adaptability to their needs was well received by patients and met their expectations. In a recent study by Burger-Stritt et al. (9), 95% of the patients with adrenal insufficiency participated in an education program where they received general information on the disease and practical training on self-injection and how to adjust daily doses of hydrocortisone. Despite this education program, glucocorticoid injections were only performed by patients or their relatives in 26 of the 59 emergency situations, and at least 15% of patients failed to adjust their oral glucocorticoid dose. The main reasons reported for not performing self-injection were an impaired health condition and a too high inhibition threshold. The authors recommend that patients should be educated repeatedly on dose adjustment and hydrocortisone self-injection (9). Andela et al. (20) also emphasize the importance of additional refreshing sessions in the first year after completing the program or later, and on adjusting the sessions topatients' needs for consolidation, which is necessary in the self-management of chronic diseases in general[START_REF] Newman | Self-management interventions for chronic illness[END_REF]. One of the strengths of our program is the final appointment in which patients reassess their situation in light of their newly acquired knowledge and skills and consider any new needs related to their pituitary disease. Indeed, more than half of our patients chose to set new objectives or to strengthen skills. The biases and limitations of this study are typical of any retrospective study based on self-reported questionnaire assessments. Further limitations are the small study size, due to the rarity of the pituitary diseases involved, and the length of the program, which lasted 11 months on average and varied between patients. As education is an integrative process, the patient's family and social environment -and the possible changes in these during the program -should also be taken into account to fully understand the results of the program. The low incidence of pituitary diseases meant that we chose not to divide the study population into separate disease-acromegaly, Cushing disease and so on), but on the contrary to make the program inclusive of all pituitary disease subtypes. Patients mostly commented positively on this diversity, reporting that they found it enriched their exchanges.
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	Results are presented as mean ± standard deviation.
	Higher scores indicate better quality of life.
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Appendix 1: details of the eight sessions offered to participants in the education program on pituitary diseases

The first session is on "Daily life with a pituitary disease". This is a psychosocial workshop, led by a psychologist and a nurse, based on photos that lead to discussions and a sharing of experiences. The workshop focuses first on the difficulties patients face in daily life and then on the solutions found by each participant to improve their everyday life.

The second session is entitled "How to manage the metabolic and bone complications of pituitary diseases". Workshops are led by a doctor and dietician using the metaplan technique and are based on patients' knowledge with guidance from the instructors.

The third session, specifically for patients with corticotropin deficiency or diabetes insipidus, is entitled "Corticotropin deficiency or diabetes insipidus in real life". In these workshops, led by a doctor and a nurse, patients talk with one another, under the doctor's supervision, about everyday situations in which their treatment (hydrocortisone or desmopressin) should or should not be adapted. They chose cards representing different everyday activities and learn when and how to adapt their treatments and when to perform hydrocortisone injections. At the end of the session, they practice and self-evaluate their ability to perform subcutaneous hydrocortisone injections with the nurse. A video of one of the nurses in the department demonstrating how to perform a subcutaneous hydrocortisone injection is available on the reference centre's website and patients are provided with an illustrated guide.

The fourth session is a dietary workshop entitled "Weight gain and obesity; how to manage food and satiety problems". This class is led by a dietician and a nurse; it focuses on how to maintain a balanced diet with a pituitary disease, physical activity, nutritionally balanced meals, tasting, enjoying food, shopping at the supermarket, and so on, and involves patients preparing balanced meals with play food.

The fifth class, "How to manage your pituitary treatment, in theory and in practice" focusses on pituitary disease and hormone knowledge. The instructor, a medical doctor explains the physiology of the pituitary gland and of pituitary hormones based on participants' knowledge and questions. Then patients give their medicine package, and are asked to explain at what level their treatments act and how. Finally, they share their experiences and understanding of their treatments and their direct and side effects.