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    Abstract
Introduction: Patients with hematological diseases (HDs) experience a variety of physiological and psychological symptoms. The purpose was to examine how anxiety, depressive symptoms, insomnia, and mastery are associated with perceived social support and mental health in patients with HDs. Methods: In this cross-sectional study, a convenience sample of 120 patients with HDs participated at a Swedish University hospital. Anxiety and depressive symptoms were measured by the Hospital Anxiety and Depression Scale. Perceived social support, mental health, insomnia, and mastery were measured using Medical Outcomes Study Social Support Survey, the Mental Component Score from the Short-Form Health Survey-12, and Minimal Insomnia Symptoms Scale and Pearlin Mastery Scale, respectively. Structural equation modeling was performed to analyze the data. Results: Associations between depressive symptoms and perceived social support differed depending on the insomnia symptom scores. Conclusion: Health-care personnel should routinely assess not only patients' levels of anxiety and depressive symptoms but also their insomnia to identify areas suitable for interventions to improve social support, as well as patient's mental health.
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    Introduction


    Hematological diseases (HDs) are disorders which primarily affect the blood. A high number of malignant (i.e., blood cancers) and benign blood diseases (e.g., anemia and hemorrhagic conditions) are included.[bookmark: ft1][1] Patients with HDs often have to go through complex and lengthy treatments with long periods of uncertainty. Studies have shown that psychological distress occurs in up to 50% of patients with HDs.[bookmark: ft2][2],[bookmark: ft3][3],[bookmark: ft4][4] Furthermore, insomnia is highlighted as a bothersome symptom for patients with HDs.[bookmark: ft5][5],[bookmark: ft6][6] Insomnia is a sleeping disorder wherein there is a failure to either fall asleep or stay asleep as long as wanted. Insomnia is a rather complex variable to interpret as it might be both a cause and a consequence to psychological distress, anxiety, and depression.[bookmark: ft7][7]


    One way to theoretically understand how patients with HDs handle their highly complex illness situation is to consider the appraisal of a stressful situation as an evaluation process consisting of the interplay between inner resources and environmental circumstances, which determines the emotions/“health” that arise.[bookmark: ft8][8],[bookmark: ft9][9] Describe the individual's (i.e., the patient's) inner resources in terms of the personality characteristics: self-esteem, self-denigration, and mastery as important. The sense of mastery is defined as the extent to which one believes life changes are under one's control or if they are fatalistically ruled. Furthermore, environmental circumstances can refer to external support, for example, support from family or professionals. How support is related to health can be explained by its either mitigating the stress appraisal or alleviating the emotions that arise.[bookmark: ft10][10]


    In accordance to this theoretical reasoning, external support like nursing interventions within cancer care often consists of information and emotional support with the objective to strengthen the patients' sense of mastery and thus relieve psychological distress.[bookmark: ft11][11] That being in control and having access to support is positive for the emotional outcome[bookmark: ft4][4] has been confirmed in a few studies among patients with HDs.[bookmark: ft12][12],[bookmark: ft13][13] Nevertheless, research claims that patients affected by HDs experience unmet psychosocial needs or a lack of this type of support.[bookmark: ft14][14],[bookmark: ft15][15],[bookmark: ft16][16] Programs offering support delivered by web-based counseling service platforms have therefore been developed and implemented.[bookmark: ft14][14],[bookmark: ft15][15],[bookmark: ft16][16] An increased access to professional information and emotional support, including the possibility to communicate own perceived problems, might strengthen the patients' psychological resources, and the ability to master stressful situations, and thus relieve stressful symptoms of ill health (e.g., anxiety, depression, and insomnia).


    It is commonly known that patients with HDs experience a variety of physiological and psychological symptoms. A patient with a malignant blood disease might except for his/her symptoms associated to the HD also perceive depressive symptoms and sleep problems (e.g., insomnia) as an additional stressor. It is well-known from research that insomnia can contribute to both poor quality of life and depressive symptoms.[bookmark: ft17][17] In reverse to see mastery and support as constant, we hypothesize that the mentioned stressors can possibly have negative effects on the patient's mastery (i.e., causing decreased mastery) and need of support (i.e., increased need of support), as well as on his/her overall mental health (i.e., decreased mental health if mastery and support is lacking). There is, however, to the best of our knowledge, no studies investigating these associations in patients with HDs. An understanding of how anxiety, depressive symptoms, insomnia, and mastery are associated to perceived social support and mental health is of great importance. This knowledge could in clinical practice help nurses to identify patients in need of extra social support and research be used as a foundation to further develop, for example, web-based counseling platforms for patients with HDs. The purpose of this study was therefore to examine how anxiety, depressive symptoms, insomnia, and mastery are associated with perceived social support and mental health in patients with HDs.


    Methods


    Design, setting, and sample


    This cross-sectional study was performed in a hematology clinic at a University Hospital in Sweden consisting of an outpatient facility and inpatient ward. The clinic's structure is composed of multi-professional diagnosis-related teams addressing the respective diagnoses of lymphoma, leukemia, myeloma, myelodysplastic syndrome/polycythemia vera/anemia, and recipients of stem cell transplants. Structured psychosocial support resources are also linked to the clinic, meaning that a social worker is available for emotional counseling and social/financial advice. In addition, there is a central hospital chapel and information is also given on nonprofit support organizations' resources.


    A convenience sample of 120 patients with HDs enrolled at the current clinic was asked about participation in this study during 2012–2014. A research nurse connected to the project invited all eligible patients who visited the clinic to participate. Inclusion criteria were (i) verified and treated HD, (ii) at least 18 years of age, and (iii) understanding of the Swedish language. Participants were asked to fill in questionnaires in connection to the hospital visit. The questionnaires were personally collected by the research nurse.


    All participants were informed about the study's purpose, and that participation was voluntary. Ethical approval was obtained from the Regional Ethics Review Board (reg. 549-10).


    Measures


    Patient and disease characteristics


    Data regarding age, sex, marital status, and education level were collected from the patient during face-to-face interviews performed by the research nurse. Diagnosis, duration of disease (i.e., months), and aim of treatment (i.e., curative, chronic maintenance, or palliative treatment), were collected from medical records. The categorization of the aim of treatment was based on a consensus agreement between the nurse in charge of the study and an experienced physician specialized on HDs who had knowledge of the specific treatment situation for each patient.


    Hospital Anxiety and Depression Scale


    The Hospital Anxiety and Depression Scale (HADS) is a well validated and frequently used 14-item self-reported scale that assesses anxiety and depressive symptoms with seven items with four response alternatives (0–3), respectively. This yields a total score for anxiety or depression ranging between 0 and 21, with higher scores indicating higher symptom levels. Higher scores indicate higher symptom levels. For each subscale, a score of 7 or below is regarded as the normal range, and 8–10 indicates a risk of disorder; above 11 indicates the probable presence of a mood disorder.[bookmark: ft18][18] The Swedish version of the HADS has been found to be valid and reliable.[bookmark: ft19][19] Cronbach's α for the anxiety and depression subscales were in the present study 0.84 and 083, respectively. In the present study, the scores from the anxiety and depression subscales were used as continuous variables.


    Mental component summary based on the short-form health survey


    The Short-Form Health Survey (SF-12) is a widely used and well-validated generic health status questionnaire producing two summary scores; a physical component score and a mental component score (MCS). In this study, only the MCS was used, where 6 items summarize mental health, role limitations due to emotional problems, social functioning, and vitality. A higher score reflects better self-rated health.[bookmark: ft20][20] Psychometric properties of the Swedish version of the SF-12 have been confirmed in three different samples.[bookmark: ft21][21],[bookmark: ft22][22] Cronbach's α for the MCS in the present study was 0.79.


    The Minimal Insomnia Symptoms Scale


    The well-validated Minimal Insomnia Symptoms Scale (MISS) was used to measure insomnia.[bookmark: ft23][23] The instrument includes the insomnia symptoms of difficulties initiating sleep, difficulties maintaining sleep and difficulties with nonrestorative sleep. Each item in the scale is based on a Likert scale ranging from no problems (0), small problems (1), moderate problems (2), great problems (3), to very great problems (4). Total score ranges from 0 and 12, wherein higher scores indicate more severe insomnia. A cutoff score of ≥6 is suggested to characterize adult subjects with clinical insomnia.[bookmark: ft23][23] Cronbach's α for MISS in the present study was 0.80.


    Pearlin Mastery Scale


    The well-established Pearlin Mastery Scale covers seven items that address the sense of control over what happens in life, as opposed to one's life being controlled by outside forces. Each item is scored on a Likert scale, ranging from 1 (strongly agree) to 4 (strongly disagree). Total score ranges from 7 to 28, and a higher scores indicate a stronger sense of mastery.[bookmark: ft9][9] Cronbach's α for Pearlin Mastery Scale in the present study was 0.74.


    The Medical Outcomes Study-Social Support Survey


    The Medical Outcomes Study-Social Support Survey (MOS-SSS) is an established and well-validated 19-item multidimensional questionnaire. MOS-SSS includes four subscales covering access to informational and emotional support, positive social interaction, affection, and tangible support. The items in each subscale measure how often certain types of support are available. The availability is rated on a 5-point scale from 1, none of the times, to 5, all of the time. Higher scores indicate a perception of greater access to support.[bookmark: ft21][21] In this study, the overall index score has been used. Cronbach's α for MOS-SSS in the present study was 0.95.


    Statistical analysis


    Descriptive statistics were used to assess patient's characteristics, as well as means, standard deviations, and zero-order correlations between measurement variables.


    Structural equation modeling (SEM)[bookmark: ft24][24] was used to examine whether the theoretical model [Figure - 1] was supported by the data. In the present study, as argued in the introduction social support was investigated as a first-order factor, and mental health was investigated as a secondary-order factor. Mastery, anxiety, depressive symptoms, and insomnia were in the model all thought to be associated to social support. Normal distribution of the study variables was assessed by Q-Q graphics and scatter matrix. There were no missing values in the data. Maximum likelihood was used to estimate parameters and examine the relationships between latent variables. The model fit was assessed by several indices including the χ2 of exact fit, comparative fit index (CFI), root mean square error of approximation (RMSEA), Tucker-Lewis index (TLI), and standardized root mean squared residual (SRMR).[bookmark: ft25][25] To determine whether model fit is good, a nonsignificant Chi-square test is needed. A nonsignificant Chi-square rejects the null hypothesis when there is no difference between the hypothesized model and the observed data. However, the Chi-square is sensitive to sample size. A Chi-square test will almost always be significant even with modest sample sizes.[bookmark: ft26][26] We, therefore, used other fit indices to assess model fit. Values of RMSEA <0.08, CFI,[bookmark: ft24][24] TLI >0.90 and SRMR <0.08 were used and are considered as acceptable.[bookmark: ft21][21] Age, gender, and aim of the treatment were included as covariates in the final model.
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        	Figure 1: Structural Equation Modelling. Note: Age, gender and aim of treatment were adjusted for score of Medical Outcomes Study-Social Support Survey and that of Mental Component Score. Higher score of Medical Outcomes Study-Social Support Survey and Mental Component Score indicate better social support and quality of life, respectively. *P < 0.1, **P < 0.001
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    Based on Anderson and Gerbing's (1988) recommendations, confirmatory factor analysis (CFA) was performed before running SEM to ensure that the latent variables are representatives of the observable variables (i.e., discriminative validity). Therefore, a full measurement model with six latent variables (i.e., mastery, anxiety, depressive symptoms, insomnia, social support, and mental health) and their corresponding observable variables was examined to assess measurement integrity. The data were analyzed using AMOS and SPSS software (IBM, New York, NY, USA) for Windows version 24.


    Ethical considerations


    The study protocol was approved by the Regional Ethics Review Board (reg. 549-10). Ethical considerations were made in accordance with the Swedish legislation (SFS 2003:460) and Helsinki Declaration,[bookmark: ft27][27] including voluntary participation, informed consent, and precautious protection of personal information while processing and presenting data.


    Results


    Patient and disease characteristics


    Patient and disease characteristics are presented in [Table - 1]. Mean age of participants was 55.9 (±16.7) years. Overall, most of the participants were living with a partner (76%), had a university education (47%) and were diagnosed with lymphoma (43%).
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        	Table 1: Patient and disease characteristics of patients affected by haematological diseases (n=120)
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    Bivariate correlations


    Means, standard deviations, and zero-order correlations between study variables are shown in [Table - 2]. The results of the bivariate correlations between anxiety, depressive symptoms, insomnia, mastery, social support, and mental health demonstrated small-to-moderate significant correlations (P < 0.05). Mastery correlated significantly with anxiety (0.52; P < 0.01), depressive symptoms (0.58; P < 0.01), and social support (0.23; P < 0.05), but not with insomnia (0.18).
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        	Table 2: Means, standard deviations, and zero-order correlations between study variables (n=120)
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    Measurement model


    The results of the CFA [Table - 3] indicated that a six-factor model was found to have an acceptable fit (χ2 = 2417.95, degree of freedom = 1065, P = 0.001, TLI = 0.91, CFI = 0.93, and RMSEA = 0.080). The correlation between the latent variables ranged from − 0.68 to 0.78, with strong correlations between depressive symptoms and anxiety, anxiety and social support, and mastery and depressive symptoms. All the estimated parameters were statistically significant (P < 0.05). All standardized factor loadings were found be to higher than 0.50. The scales' internal consistency was acceptable (Cronbach α ranged from 0.74 to 0.95). Moreover, composite reliability was found to be above 0.70 across all six constructs. In addition, the measure of average variance extracted was above 0.50 for all six constructs [Table - 3].
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        	Table 3: The results of the confirmatory factor analysis indicating an acceptable fit (n=120)
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    Structural equation modeling model


    An SEM model was performed to examine the relationships between the variables in the proposed model. The hypothesized structural model is presented in [Figure - 1]. The result revealed that the proposed model provided acceptable model fit (χ2 = 28.6, degree of freedom = 14, P = 0.001, TLI = 0.93, CFI = 0.97, and RMSEA = 0.074). All the estimated parameters, with the exception of mastery, were statistically significant (P < 0.05). Anxiety (−0.13), depressive symptoms (−0.44), and insomnia (−0.18) were negatively associated with perceived social support among the patients (P < 0.05). Therefore, the main effects of depressive symptoms and insomnia were confirmed on perceived social support. The moderator effect (depends on insomnia and depressive symptoms level) was then tested regarding the relationship between depressive symptoms and perceived social support. The analysis demonstrated that insomnia had a moderating effect. [Figure - 2] shows that patients with a high level of depressive symptoms and high level of insomnia symptom scores experienced reduced access to social support. In addition, patients with low level of depressive symptoms and low level of insomnia symptoms scores experienced greater access to social support. For the interpretation of interaction effects, insomnia symptom scores should be considered point-to-point in the presence of depressive symptoms levels. Interestingly, as seen in [Figure - 2], access to social support (i.e., the MOS-SSS score level) decreased more in case of a high level of depressive symptoms combined with a low level of insomnia. Furthermore, patients with a low level of depression symptoms and a high level of insomnia reported almost the same access to social support as those with a high level of depressive symptoms and low insomnia.
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        	Figure 2: Interaction effect between depression and in insomnia predicting perceived social support (i.e. Medical Outcomes Study-Social Support Survey). Low depression ≤7 on Hospital Anxiety and Depression Scale, high depression ≥8 on Hospital Anxiety and Depression Scale, low insomnia ≤5 on Minimal Insomnia Symptoms Scale, high insomnia ≥6 on Minimal Insomnia Symptoms Scale
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    Discussion


    The main findings in this study revealed the combined effects of anxiety, depressive symptoms, and insomnia on social support and mental health. From a clinical nursing perspective, this implies the importance of exploring the associations between all these factors. We also found that insomnia acted as a moderating factor for social support. This could be of importance as it might be easier for nurses to explore insomnia compared to anxiety, depressive symptoms, and social support.


    We found that the proportions of patients showing symptoms of anxiety and depression (i.e., percent in the categories at risk or having a probable disorder) are comparable to those found in other studies using HADS).[bookmark: ft2][2],[bookmark: ft4][4],[bookmark: ft14][14],[bookmark: ft28][28] Prior research[bookmark: ft13][13],[bookmark: ft29][29] show that middle age and female sex is associated with symptoms of anxiety. One clinical implication for nurses is therefore to be extra vigilant about these patients in clinical care since a considerable proportion are likely to experience elevated levels of psychological distress. On the other hand, the rather weak association between anxiety and social support in this study might be explained by the reasoning formulated by.[bookmark: ft30][30] They argue that perceived shortage of social support is associated with psychological distress only when there is a mismatch between desired and perceived support. Unrestricted access to support can be seen as beneficial, and may possibly assist those with a desire for support, regardless of the assessed support needs on the basis of existing individual's resources. We found that additional stressors, such as anxiety, depressive symptoms, and insomnia, were associated to perceived social support. Not surprisingly, we found that insomnia had a moderating effect on the relationship between depressive symptoms and social support [Figure - 2]. A moderator is a third variable (i.e., in this case, insomnia) that affects the strength of the relationship between a dependent and independent variable (i.e., in this case, the correlation between depression and perceived support).[bookmark: ft31][31] As shown in [Figure - 2], patients with low level of depressive symptoms and low level of insomnia perceived a high level of support (i.e., MOS-SSS). On the other hand, a patient with high depression scores, but low insomnia perceived low support. If both a high level of depressive symptoms and high level of insomnia symptoms occurred the lowest level of social support (i.e., MOS-SSS) was seen. A recent study[bookmark: ft32][32] has indicated that patients with higher social support are associated with better sleep quality in both insomnia and noninsomnia individuals. They stressed that higher levels of social support were most associated with shorter sleep latencies in those with insomnia. An awareness of patient-related characteristics, such as age and sex is valuable, but an additional understanding of how insomnia together depressive symptoms and anxiety can affect social support and mental health, as well as vice versa, can be decisive. Using extensive screening tools for all these concepts at the same time can be difficult in clinical practice. The use of short validated screening tools, such as HADS for depressive symptoms and anxiety,[bookmark: ft18][18] MISS for insomnia[bookmark: ft23][23] and MOS-SSS for social support[bookmark: ft21][21] is therefore recommended. Appropriate aftercare, to which patients can be referred to must also exist.[bookmark: ft33][33] To fully incorporate screening, referral, and treatment of distress, an organized care model is needed. However, such a comprehensive approach requires a multi-professional commitment.[bookmark: ft34][34] Future randomized controlled trials can focus on developing and evaluating such approaches. Another important aspect to consider when assessing the patient situation is that a patient's level of inner psychological resources (e.g., mastery, coping, control, self-efficacy, and optimism) might be difficult to interpret in a clinical situation. The difficulties can from a theoretical perspective be related to different taxonomies and inherent meanings of the concepts,[bookmark: ft35][35] or suspicions that the variables might be mediated by other variables.[bookmark: ft36][36] Exposure to HDs is a valid and often sudden threat to the future of life. For patients with HDs, this threat cannot really be controlled or altered by the patients themselves, contrasting for patients who suffer from, for example, lifestyle diseases, where the future to some extent is still within the control of the individual.[bookmark: ft37][37] stress that many patients are flexible in their coping, which implicates the need to be careful in the choice of screening tools, choice of interventions, as well as in follow-up assessments in clinical situations.


    In a clinical situation, an alternative to measuring complex concepts, such as mastery and support, could be to focus on more easily measurable variables, such as satisfaction with information per se and satisfaction with the accessibility of information, respectively satisfaction with emotional support per se and its accessibility. Even though these concepts do not address the question of whether provided support efforts improve the patient's ability to manage, they might give a more tangible and thus valuable result. Reasonably, it is not only the desire for support and internal resources that justify the use of a patient-driven intervention, such as a web-based counseling service (BLINDED REFERENCE). As use also depends on the mechanism of action[bookmark: ft38][38] emphasize “engagement” as important for the effective use of digital behavior change interventions. This might be worth considering in both clinical practices, as well as in systematic evaluations in research studies. Similarly, it may be useful to consider the patient's communication skills, as a web-based counseling service requires that the patient masters a face-less conversation to become caring (40).


    In addition to awareness of patients' different preferences and the varied ability and talent for using web-based support, one can consider whether a specific behavior (e.g., to request support) really is a result of the individual's reflective thoughts, or if it is an enacted habit due to a pervasive organizational culture.[bookmark: ft39][39],[bookmark: ft40][40] Demand that supportive interventions should be structured, described and evaluated according to the theoretical basis for the change inherent in the specific support intervention. In addition,[bookmark: ft41][41] calls for research testing the mechanisms of psychosocial interventions to theoretically better understand and thereby develop the ways interventions work and how to assess their effectiveness. However, choosing one approach to understand the mechanisms often means placing weight on some aspects (e.g., certain causal factors) at the expense of others, thus offering only partial understanding.[bookmark: ft39][39] In summary, there are associations between anxiety, depressive symptoms, mastery, social support, and mental health. Future research might focus on specific goal achievements with regard to a web-based counseling service's effects, for example, effective patient communication, as well as to understand the causal chain behind distress, mastery, social support, and other patient-reported outcome measures.


    Strengths and limitations


    This study is restricted due to its small sample size and recruitment of participants from only one University hospital. No a priori sample size calculation was conducted, but the proposed model [Figure - 1] provided acceptable model fit, which we see as an indicator that the sample size was accurate to do the statistical analyses we have done (i.e., SEM).[bookmark: ft42][42] To assess, it is fully representative for the underlying population a larger strictly random sample would have been preferable. In addition, the sample is heterogeneous in terms of disease characteristics and the differences among diagnoses and medical variables are likely to be important for psychological outcomes. The results, therefore, need to be interpreted cautiously; nonetheless, an authentic clinical context at a Swedish university clinic forms its basis. To the set of variables chosen, there are likely additional factors which contribute to anxiety, depressive symptoms, and insomnia. Disease progression was, for example, not measured in the current study due to the heterogeneous sample, but most likely plays a role in the patients' distress levels which in turn might affect sleep. To evaluate causal relations a longitudinal design with a larger sample size and repeated measurement points would have been preferable.


    A clinical implication is to, in an early stage, combine assessment tools for depressive symptoms, insomnia, and social support with verbal in-depth communication to explore each patient's inner conditions and adjust the psychosocial treatment in line with that. The nurse could after assessing the questionnaire scores focus on informational needs, need for emotional relief and/or encouragement in an individualized intervention. This can provide the basis for recommendations on interventions, but also how to conduct future research (i.e., both regarding explorative and interventional studies).


    Conclusion


    Associations exist among anxiety, depressive symptoms, insomnia, social support, and mental health. Thus, it is important that nurses, in addition to noting anxiety, depressive symptoms, and insomnia also are aware of the individual patient's resources in terms of existing social support and the patient's own capacity to master being ill, at the time being. This could routinely be assessed by in-depth communication or short validated screening tools, to identify those in need of supporting interventions.
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  Figure 1: Structural Equation Modelling. Note: Age, gender and aim of treatment were adjusted for score of Medical Outcomes Study-Social Support Survey and that of Mental Component Score. Higher score of Medical Outcomes Study-Social Support Survey and Mental Component Score indicate better social support and quality of life, respectively. *PP


  Figure: 2
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  Figure 2: Interaction effect between depression and in insomnia predicting perceived social support (i.e. Medical Outcomes Study-Social Support Survey). Low depression ≤7 on Hospital Anxiety and Depression Scale, high depression ≥8 on Hospital Anxiety and Depression Scale, low insomnia ≤5 on Minimal Insomnia Symptoms Scale, high insomnia ≥6 on Minimal Insomnia Symptoms Scale
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  [bookmark: tbl_SocHealthBehav_2019_2_1_17_250998_t3.jpg][image: ]


  Table 1: Patient and disease characteristics of patients affected by haematological diseases (n=120)
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  Table 2: Means, standard deviations, and zero-order correlations between study variables (n=120)
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  Table 3: The results of the confirmatory factor analysis indicating an acceptable fit (n=120)
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