A cross-sectional study examining the prevalence of cachexia and areas of unmet need, in patients with cancer

Ola Magne Vagnildhaug1,2, Trude Rakel Balstad1,2, Sigrun Saur Almberg1,2, Cinzia Brunelli1,4, Anne Kari Knudsen1,3, Stein Kaasa1,2,3, Morten Thronæs1,2, Barry Laird5, Tora Skeidsvoll Solheim1,2 
1European Palliative Care Research Centre (PRC), Department of Cancer Research and Molecular Medicine,                     Faculty of Medicine, NTNU - Norwegian University of Science and Technology, Postbox 8905, NO-7491 Trondheim, Norway. 
2Cancer Clinic, St. Olav’s Hospital - Trondheim University Hospital, Postboks 3250 Sluppen,
NO-7006 Trondheim, Norway. 
3Department of Oncology, Oslo University Hospital and University of Oslo, Postboks 4956 Nydalen, 
NO-0424 Oslo, Norway.
4Palliative Care, Pain Therapy and Rehabilitation Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, via Giacomo Venezian 1, 20133 Milano, Italy.
5Edinburgh Cancer Research UK Centre, University of Edinburgh, Western General Hospital
Crewe Road South, Edinburgh EH4 2XR, UK. 

Corresponding author:
Ola Magne Vagnildhaug

Postal address:
European Palliative Care Research Centre (PRC)
Department of Cancer Research and Molecular Medicine, Faculty of Medicine
NTNU - Norwegian University of Science and Technology,
Postbox 8905, NO-7491 Trondheim, Norway.

e-mail: ola.m.vagnildhaug@ntnu.no 
phone: +47 72 82 66 31


Acknowledgements
This study has received funding from the Cancer Fund at St. Olavs Hospital  - Trondheim University Hospital and The Liaison Committee for education, research and innovation in Central Norway. Additionally, the European Palliative Care Research Centre has received unrestricted grants from The Norwegian Cancer Society.

Abstract
Purpose
The semantics of defining cancer cachexia over the last decade has resulted in uncertainty as to the prevalence. This has further hindered the recognition and subsequent treatment of this condition. Following the consensus definition for cancer cachexia in 2011, there is now a need to establish estimates of prevalence. Therefore the primary aim of the present study was to assess the prevalence of cachexia in an unselected cancer population. A secondary aim was to assess patient-perceived need of attention to cachexia.  
Methods
A cross-sectional study in hospital patients was undertaken. Key inclusion criteria were: age >18 years, cancer diagnosis, and   no surgery the preceding 24 hours. Data on demographics, disease, performance status, symptoms, cachexia and patients’ perceived need of attention to weight loss and nutrition was registered 
Results
Data were available on 386 of 426 eligible patients. Median age (IQR) was 65 years (56-72), 214(55%) were male and 302(78%) had a performance status of 0-1 (Eastern Cooperative Oncology Group). Prevalence of cachexia (inpatients/outpatients) was 51%/22%. Prevalence was highest in patients with gastrointestinal cancer (62%/42%) and lung cancer (83%/36%). There was no major difference in prevalence between patients with metastatic (55%/24%) and localized disease (47%/19%). 20% of inpatients and 15% of outpatients wanted more attention to weight loss and nutrition. Cachexia (p<0.001), symptoms of mood disorder (p<0.001) and male gender (p<0.01) were independently associated with increased need of attention.
Conclusion
Cachexia is a prevalent condition, affecting both patients with localized and metastatic cancer. Clinical attention to the condition is a sizeable unmet need.
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Introduction
Cancer cachexia is characterized by loss of muscle mass (with or without loss of fat mass) and anorexia, and is caused by a combination of abnormal metabolism and reduced nutritional intake [1]. It leads to impaired physical function, reduced tolerability of anti-cancer treatment and psychosocial distress [2-4]. Cachexia remains one of the greatest challenges in cancer as it causes up to 20% of cancer-related deaths [5] but has no established treatment.

The reported prevalence of cancer cachexia has varied substantially [6-8], with one of the main reasons being the heterogeneity of cachexia definitions [9]. In 2011 a consensus definition stated that cachexia is present when either a) weight loss exceeds 5% last six months or b) weight loss exceeds 2% in conjunction with either body mass index (BMI) < 20 kg/m2 or sarcopenia [1]. Using this definition, two studies have examined cachexia prevalence. Wallengren et al. [10] reported a prevalence of 85% in patients with advanced cancer receiving palliative care. The vast majority of these patients had gastrointestinal cancer, which is known to be associated with a relatively high prevalence of cachexia. Sun et al. [11] reported in contrast a prevalence of 36% in a Chinese population with advanced cancer of several types. Uncertainty concerning prevalence of cachexia, demonstrated by these two studies and previous work [6-8], indicates that the prevalence of cachexia remains unclear. Furthermore, while it is known that prevalence varies with cancer type [12], it is uncertain as to whether the prevalence changes with other disease-related or demographic factors. For example, do patients with metastatic cancer have a higher prevalence of cachexia? While the latter would seem unsurprising, this is still not known and there is a need to estimate the prevalence of cancer cachexia at different stages as well as within other clinical and demographic strata.

Knowledge of prevalence of conditions is important in the planning for provision of health care services. In cachexia, a precise estimate of prevalence is important when assessing the need for palliative care, including nutritional interventions, physiotherapy, psychosocial care and other relevant supportive treatments. In addition, emerging pharmaceutical treatments against cachexia [13] warrant more information regarding prevalence, considering their potential impact on health economy. 

An understanding of prevalence might also have an impact at an individual level by motivating health care professionals to focus more on cachexia. This is desirable since qualitative research has shown that patients with cancer commonly experience concerns about weight loss and eating related problems [14]. Lack of attention to these issues contributes to increased concern for both patients and their relatives [15]. However, it is reported that some health care professionals avoid talking to patients and families about cachexia due to fear of increasing patients’ distress by asking questions about untreatable conditions [16]. Thus, an assessment of the patient-perceived need for clinical attention to weight loss and nutrition seem warranted, and knowledge about the characteristics of patients with such needs would facilitate their identification.

In summary, uncertainty about the prevalence of cancer cachexia is a barrier against proper management and awareness of the syndrome, and the identification of patients with an unmet need for attention to cachexia could enable interventions aimed at relieving psychosocial distress. To this end, the primary aim of this study was to provide an estimate for the overall prevalence of cachexia in an unselected population of patients with cancer, and to estimate prevalence in different strata based on demographic and clinical factors (gender, cancer type, cancer stage etc.). Secondary aims were to assess patient-perceived need of clinical attention to issues concerning weight loss and nutrition, and to explore which factors are associated with such a need. 

Methods: 
Study design and patients
A cross-sectional study was conducted among in- and outpatients at three sites: a university hospital, a local hospital and a community hospital, all within the Central Norway Regional Health Authority, serving a total population of 700,000. The overall aim was to quantify severity and prevalence of pain, cachexia and mood disorder. Data pertaining to cancer cachexia was extracted for the purpose of the present paper. All inpatients with cancer at departments of surgery, internal medicine and medical and radiation oncology were screened and approached on predefined days in September 2013. The outpatients were recruited from the department of medical and radiation oncology at the university hospital in January 2014. As different primary tumour types cluster on specific days of the week, the recruitment of outpatients was spread out over 10 predefined days (such that each day of the week was represented twice) to avoid selection bias. Eligible patients had cancer, were aged >18 years, were able to read and write Norwegian and had sufficient cognitive function to complete assessments. To minimize possible influence of temporary post-operative symptoms (nausea, pain etc.), patients who had had surgery in the preceding 24 hours were excluded. All patients provided written, informed consent, and the study was approved by the regional committee for medical and health research ethics. 
Management of cancer in Norway in relation to study design 
Norwegian cancer care is rarely privatized, and most cancers are treated regionally. The majority of patients are treated on an outpatient basis, while hospital beds are reserved for patients needing emergency care, extensive surgery or intensive chemotherapy. At the time of the study, nutritional status was not assessed routinely, and referral to a dietician was based on individual physician’s discretion.
Data collection
Cancer type, cancer stage (‘local/locally advanced’ versus ‘metastatic’), oncologic treatment, treatment intent (‘curative’ versus ‘palliative’) and performance status (Karnofsky [17] or Eastern Cooperative Oncology Group [ECOG] [18]) were recorded by health care personnel. To achieve a homogenous classification of performance status (PS), Karnofsky PS and ECOG PS were converted into three groups corresponding to ECOG PS 0-1, ECOG PS 2 or ECOG PS 3-4 [19]. Patients were asked to complete a study specific form including questions about demographic data and several patient-reported outcome measures (PROMs). As in a study [20] validating the international consensus definition of cachexia [1], weight 6 months before inclusion, current height and weight and food intake in the preceding two weeks (‘reduced‘, ’unchanged‘ or ’increased‘) were reported by the patient using the Patient-Generated Subjective Global Assessment (PG SGA) [21]. The PG SGA was also used to assess nutritional impact symptoms, which are predefined symptoms that the patients were asked to report if they were present and had had impact on their dietary intake. Item 1 from the Brief Pain Inventory (Short Form) [22] was used to assess if the patient was bothered by pain or not. The 7-item Chalder Physical Fatigue Scale (maximum range 0-21) [23] was used to assess fatigue and the 4-item Patient Health Questionnaire for Depression and Anxiety (maximum range 0-12) [24] was used to assess symptoms of mood disorder. Patients were also asked to score on a study-specific Likert-type scale whether they wanted their physician to focus less or more on weight loss and nutrition. The answer options were “A lot less focus”, “Less focus”, “Sufficient as it is”, “More focus” and “A lot more focus”.
Statistical considerations
As the primary aim of this study was a descriptive analysis of symptom prevalence and severity, no power calculations were performed. However it was estimated that 60 inpatients and 160 outpatients would be sufficient to achieve the primary aim. Cachexia was deemed to be present if the patient had either a) weight loss > 5% (6 months) or b) weight loss > 2% (6 months) and BMI < 20 kg/m2. This minor adaptation of the international consensus definition [1] has been validated previously [20]. The difference is that sarcopenia is not included as a criterion. Prevalence of cachexia was estimated in total and by age, gender, cancer stage, cancer type, oncologic treatment and treatment intent. Due to differences in length of recruiting and the resulting disproportionate sample sizes in in- and outpatients, as well as the clinical differences between inpatients and outpatients demonstrated in an earlier publication from this dataset [25], prevalence results were reported separately for the two groups. Univariable and multivariable logistic regression models were estimated to determine associations between cachexia and the factors listed above. 

Patient-perceived need of clinical attention to weight loss and nutrition was estimated and stratified by in-/outpatients and cachexia/no cachexia. The Likert-type answer options were assigned values from 1-5, and univariable and multivariable linear regression models were estimated to determine associations between the need of clinical attention to weight loss and nutrition and demographical factors, disease and treatment specific factors, cachexia, food intake, pain, fatigue and symptoms of mood disorder.

In the logistic regression (concerning cachexia prevalence), all factors from univariable regression analysis were entered initially into the multivariable model, while in the linear regression (concerning need of clinical attention to weight loss and nutrition) only factors with p-value < 0.25 were entered initially due to the large number of variables. In both regression analyses factors were later removed if not significantly contributing to the model according to likelihood ratio test. All remaining factors were then tested for significant interactions. To increase power of the regression analyses, in- and outpatients were analyzed together in both univariable and multivariable analyses. Consequently, the variable in-/outpatient were added to the multivariable models to adjust for a potential effect due to the setting. A two-sided p-value <0.05 was considered significant.

To test the robustness of the multivariable linear regression, a sensitivity analysis was performed using both logistic and ordered logistic regression. In the logistic regression, the outcome variable was dichotomized as “Sufficient as it is” or below vs “More focus” or above. In the ordered logistic regression, a model of proportional odds was used to estimate the probability of patients answering one of the five ordinal categories ranging from “A lot less focus” to “A lot more focus”. Stata version 13.1 for Windows (StataCorp, College Station, Texas, USA) was used for statistical analyses.

Results
In total 426 patients with cancer were recruited. Of these, 40 patients were excluded due to missing data on weight loss or BMI, leaving 386 patients included in the final analysis. Median age was 65 years (IQR 56-72), 214 patients (55%) were male, most had an ECOG PS of 0-1 (302, 78%) and were outpatients (308, 80%) (Table 1). The 40 patients who were excluded had a median age of 69 years (IQR 63-75), 38% were male, 65% had an ECOG PS of 0-1 and 85% were outpatients. Only the gender distribution was significantly different between the included and excluded patients.
Cachexia prevalence  
Current weight and BMI were similar for in- and outpatients, but inpatients reported greater 6 months’ weight loss (6.3 kg versus 2.6 kg), and 62% of inpatients versus 24% of outpatients reported that dietary intake had been less than usual the preceding two weeks (Table 2). Appetite loss, early satiety and altered taste were the most prevalent nutritional impact symptoms in inpatients, while altered taste, early satiety and dry mouth were the most prevalent symptoms in outpatients. Nutritional impact symptoms were more prevalent in inpatients, than in outpatients (Table 2). Prevalence of cachexia was 51% (95%CI 40-63%) among inpatients and 22% (95%CI 17-27%) among outpatients. Prevalence varied depending on cancer type. It was highest in patients with gastrointestinal cancer (inpatients 62%/outpatients 42%) and lung cancer (83%/36%), and lowest in patients with breast cancer (-/11%) and hematologic cancer (13%/19%) (Table 3). 

Prevalence was consistently higher in patients with incurable cancer (61%/26%) compared to curable cancer (43%/17%). Cachexia prevalence varied less with regard to cancer stage as it was only a little higher in patients with metastatic disease (52%/25%) compared to patients with local or locally advanced disease (44%/19%) (Table 3).  

Multivariable logistic regression, adjusted by setting, confirmed that cachexia prevalence was strongly associated with cancer type. Lung cancer (OR 5.5, p < 0.01) and gastrointestinal cancers (OR 4.4, p < 0.001) were significantly more associated with cachexia compared to hematologic cancers. Treatment type, treatment intent, cancer stage, age and gender did not significantly contribute to the multivariable model, and were left out of the final model. 

Clinical attention to weight loss and nutrition
When inpatients were asked whether they wanted their physician to focus less or more on weight and nutrition, 3% answered that they wanted “less focus” or “a lot less focus”, 78% that the attention was “sufficient as it is” and 20% that they wanted “more focus” or “a lot more focus”. Among outpatients, the respective proportions were 5%, 80% and 15%. When stratifying on cachexia, 37% of inpatients and 33% of outpatients with cachexia wanted “more focus” or “a lot more focus”, while only 3% of inpatients and 10% of outpatients without cachexia expressed the same need (Figure 1). Two inpatients and 46 outpatients did not answer the question.
Univariable analyses in respondents identified that the following factors were significantly associated with a request for more attention to weight loss and nutrition: Male gender, 10-12 years of education, cachexia, reduced food intake, lung cancer, symptoms of mood disorder and palliative treatment intention (Table 4). In the multivariable analyses, adjusted by setting, it was shown that cachexia (p=0.02), symptoms of anxiety and depression (p=0.05), and male gender (p<0.01)) were significant factors associated with wanting more attention to weight loss and nutrition. In addition, there was a significant positive interaction between cachexia and symptoms of anxiety and depression (p=0.01), meaning that the effect of cachexia increased with increasing severity of symptoms of anxiety and depression (Table 4). The sensitivity analysis confirmed the significance of the three former factors, and differed only with respect to the significance of the interaction term (data not shown). 

Discussion
This study shows that cachexia is a prevalent condition (51% of inpatients and 22% of outpatients) in an unselected sample of Norwegian hospital patients with cancer. A substantial number of patients expressed a need of increased clinical attention to the condition, in particular patients already suffering from cachexia. 

Like previous studies, prevalence of cachexia was especially high in gastrointestinal and lung cancer, and lowest in breast cancer and hematologic cancer [12]. Cancer type was the one factor most strongly associated with cachexia, even when adjusting for other relevant factors, such as age, gender, and disease stage. 

Interestingly, the prevalence of cachexia was high, not only in patients with metastatic cancer (55% in inpatients and 24% in outpatients), but also in patients with localized (local or locally advanced) cancer (48% and 19%). In the regression analysis cancer stage did in fact not significantly associate with cachexia. 

Other studies support that weight loss can occur early in the cancer trajectory [12,26]. The reason for this might be related to the cachexia pathophysiology. Inflammation is believed to be a driver of cachexia [27], and Martignoni et al. [28] have shown that inflammatory changes in the liver in patients with pancreatic cancer and cachexia were not associated with presence of liver metastases, however, strongly associated with histopathologic grade. The authors suggest that cancers with certain histopathologic features might be able to invoke systemic inflammation and cachexia independent of tumor size, lymph node involvement and presence of metastases [28]. This challenges the impression that cachexia mainly is a problem in patients with advanced cancer [5], and signals that cachexia should be assessed early in the cancer trajectory. 

Cachexia prevalence was consistently lower in patients with curative treatment intent compared to patients with palliative treatment intent (OR 1.6, p=0.03), although significance was not maintained in the multivariate model. Given that stage is of little importance to cachexia prevalence in this dataset, the explanation of the difference might be that curable cancers respond better to anti-cancer therapy, and thus cachexia is more effectively treated in these patients. Type of treatment (chemotherapy, radiotherapy etc.) did not significantly associate with cachexia and prevalence estimates were pointing in different directions for in- and outpatients. 

The proportion of patients wanting more clinical attention to weight loss and nutrition was considerable, particularly in patients with cachexia, where one third of patients felt that the issue did not get enough attention. This indicates a sizeable unmet need. Apart from cachexia, the need of more attention was associated with several other factors (Table 3). However, after multivariable adjustment, the only factors still showing an association with a need of more attention were cachexia, symptoms of mood disorder and gender. This confirms the findings of a previous qualitative study [15] that patients with cachexia do want more attention to their condition. Thus, the fear that health care professionals may have of upsetting these patients with such attention [16] do not seem justified (only 3% of patients with cachexia wanted less clinical attention to the condition). Interestingly, patients with symptoms of mood disorder (36% reported mild, moderate or severe symptoms, data not shown) also seem to have an increased need of attention to weight loss and nutrition. The reason for this might be that patients unable to eat often suffer mentally due to the loss of the social aspect of eating, conflicts with next of kin regarding food intake, and, ultimately, they may see anorexia as a sign of disease progression and impending death [29]. Male gender was also associated with a request for more attention. Although speculative, one explanation might be that women more often speak out about difficulties related to advanced disease, and thus, get the necessary attention, while men more often keep silent [30]. 

The implication of these findings to health care professionals is that increased awareness to cachexia and patients’ needs related to the condition is necessary. Awareness seems especially important in patients with early stage cancer where cachexia may have been assumed less prevalent. Screening using body weight measurement and questions about previous weight loss, food intake and appetite seems necessary. The PROMs used in this study apt for this purpose. Psychosocial consequences that might follow from anorexia should also be addressed. 

On an organizational level, it is important that health care providers responsible for patients with cancer implement guidelines aimed to detect cachexia and malnutrition at all stages of cancer, but especially at early stages where this condition more likely is overlooked. This is an argument for early integration of palliative and oncologic care [31]. By taking a proactive approach to these issues and offer information and palliative care to the patients, one might prevent some of the psychosocial distress that cachexia patients are facing and increase patient satisfaction. 

Limitations
This study was conducted within a single region, and thus, the external validity of this study depends on the local organization of cancer care. For example, who are treated as outpatients and who are treated as inpatients might vary. However, the Norwegian health care system is predominantly public, with equal distribution of resources and uniform training and licensing of health care personnel. The population and frequency of diseases are also relatively homogenous. Therefore the studied population is likely to be representative of every hospital cancer population resembling the Norwegian cancer population. The limited scope of operations also enabled us to approach most of the patients meeting the inclusion criteria within the region, which increases the internal validity of this study. 

Another limitation concerns the choice only to include outpatients from the department of medical and radiation oncology. This resulted in an underrepresentation of patients with lung cancer, for whom the responsibility is divided between departments of oncology and internal medicine. Outpatients under surgical oncological care are not represented for the same reason. However, regarding the smaller sample of inpatients, patients from all branches of cancer care are represented. Consequently, there are some differences between outpatients and inpatients other than just provision of care, which is why results have been presented separately or adjustments made in regression analyses. 

Objective measures of muscle or fat mass were not used when defining cachexia although sarcopenia is an element in the international consensus definition [1]. However, the definition used is also validated [20] and the main criteria in the two definitions are equal. The possible underestimation of cachexia prevalence that might follow from this is believed to be small; according to a recent publication [32], up to 89% of patients with cachexia are defined cachectic based on weight loss regardless of presence of sarcopenia. Additionally, while weight loss and BMI are regularly registered in clinical practice, the assessment of sarcopenia necessitates supplementary tests (computed tomography, bioelectrical impedance analysis etc.). Thus, the definition used in this study might be clinically more applicable. 

Regarding treatment type, information was collected only on current treatment modality, and not on previous treatment. Hence, association between cachexia and treatment was based on ongoing treatment and not amount of treatment previously received. For the same reason was one unable to further describe the localized and metastatic cancer stages in terms of number of treatment lines received.

Finally, a study-specific, not previously validated question was used to assess the need for clinical attention to cachexia, so this analysis needs to be viewed as exploratory. In particular, limiting the question to what the physician should focus on, might have underestimated the attention given to nutrition and weight loss by other health care workers. 
Conclusion
Cachexia is a prevalent condition, affecting both patients with localized and metastatic cancer. Clinical attention to the condition is a sizeable unmet need, and it is required that health care professionals and health care providers are aware of the problem to ensure proper clinical management, and that the informational and palliative care needs of patients are met.
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Table 1 Patient Characteristics
	
	
	
	All patients
	Inpatients
	Outpatients

	Total n
	386
	78
	308

	Median age (IQR)
	65 (56-72)
	69 (58-76)
	65 (55-71)

	Gender n (%)
	
	
	

	
	Female
	172 (45)
	28 (36)
	144 (47)

	
	Male
	214 (55)
	50 (64)
	164 (53)

	Education n (%)
	
	
	

	
	≤ 9 years
	81 (21)
	20 (26)
	61 (20)

	
	10-12 years
	167 (44)
	40 (52)
	127 (42)

	
	Higher degree ≤ 4 years
	73 (19)
	9 (12)
	64 (21)

	
	Higher degree > 4 years
	58 (15)
	8 (10)
	50 (17)

	Cancer type n (%)
	
	
	

	
	Gastrointestinal
	85 (22)
	21 (27)
	64 (21)

	
	
	Colorectal
	46 (12)
	11 (14)
	35 (11)

	
	
	Pancreatic
	14 (4)
	3 (4)
	11 (4)

	
	
	Gastric
	9 (2)
	2 (3)
	7 (2)

	
	
	Other gastrointestinal
	16 (4)
	5 (6)
	11 (4)

	
	Urological/male genitalia
	79  (20)
	15 (19)
	64 (21)

	
	
	Prostate
	52 (13)
	6 (8)
	46 (15)

	
	
	Renal
	12 (3)
	6 (8)
	6 (2)

	
	
	Testicular
	7 (2)
	1 (1)
	6 (2)

	
	
	Other urological
	8 (2)
	2 (3)
	6 (2)

	
	Haematological
	68 (18)
	16 (21)
	52 (17)

	
	
	Lymphoma
	63 (16)
	11 (14)
	52 (17)

	
	
	Multiple myeloma
	2 (1)
	2 (3)
	-

	
	
	Leukaemia
	3 (1)
	3 (4)
	-

	
	Lung
	26 (7)
	12 (15)
	14 (5)

	
	Breast
	76 (20)
	1 (1)
	75 (24)

	
	Other
	52 (13)
	13 (17)
	39 (13)

	Cancer stage n (%)
	
	
	

	
	Local/locally advanced
	186 (48)
	40 (51)
	146 (47)

	
	Metastatic
	200 (52)
	38 (49)
	162 (53)

	
	
	Bone
	63 (16)
	15 (19)
	48 (16)

	
	
	Lung
	47 (12)
	12 (15)
	35 (11)

	
	
	Liver
	61 (16)
	14 (18)
	47 (15)

	
	
	Brain
	10 (3)
	2 (3)
	8 (3)

	
	
	Lymph nodes
	93 (24)
	18 (23)
	75 (24)

	
	
	Other
	45 (12)
	10 (13)
	35 (11)

	Treatment intent n (%)
	
	
	

	
	Curativea
	178 (46)
	40 (51)
	138 (45)

	
	Palliative
	208 (54)
	38 (49)
	170 (55)

	Current treatment n (%)
	
	
	

	
	Chemotherapy/Targeted therapyb
	171 (44)
	30 (38)
	141 (46)

	
	Radiotherapyc
	53 (14)
	7 (9)
	46 (15)

	
	Other
	46 (12)
	7 (9)
	39 (13)

	
	No treatment
	116 (30)
	34 (44)
	82 (27)

	Performance status n (%)
	
	
	

	
	ECOG PS 0-1
	302 (78)
	39 (50)
	263 (85)

	
	ECOG PS 2
	62 (16)
	23 (29)
	39 (13)

	
	ECOG PS 3-4
	22 (6)
	16 (21)
	6 (2)

	Department of care n (%)
	
	
	

	
	Oncology
	330 (85)
	22 (28)
	308 (100)

	
	Internal medicine
	19 (5)
	19 (24)
	-

	
	Surgery
	33 (9)
	33 (42)
	-

	
	Community hospital
	4 (1)
	4 (5)
	-


Abbreviations: IQR, Interquartile range; ECOG PS, Eastern Cooperative Oncology Group Performance status
aApproximately one third of gastrointestinal and lung cancers, half of urological, haematological and other cancers and two thirds of breast cancers. bAlone or in combination with radio-therapy or other treatment. cAlone or in combination with treatment other than chemotherapy or targeted therapy.


Table 2 Anthropometric and nutritional parameters

	 
	All patients
	Inpatients
	Outpatients

	Mean weight (SD) [kg]
	77.7 (16.4)
	76.9 (16.2)
	77.9 (16.5)

	BMI (SD) [kg/m2]
	25.6 (4.3)
	25.2 (4.3)
	25.7 (4.3)

	Mean weight loss (SD) [%]
	2.6 (7.1)
	6.3 (8.4)
	1.7 (6.5)

	Dietary intake n (%)
	
	
	

	
	More than usual
	33 (9)
	5 (6)
	28 (9)

	
	Unchanged
	232 (60)
	25 (32)
	207 (67)

	
	Less than usual
	121 (31)
	48 (62)
	73 (24)

	Nutritional impact symptoms n (%)
	
	
	

	
	Altered taste
	74 (19)
	26 (33)
	48 (16)

	
	Early satiety
	67 (17)
	25 (32)
	42 (14)

	
	Appetite loss
	63 (16)
	31 (40)
	32 (10)

	
	Fatigue
	52 (13)
	20 (26)
	32 (10)

	
	Nausea
	50 (13)
	21 (27)
	29 (9)

	
	Dry mouth
	47 (12)
	14 (18)
	33 (11)

	
	Stomatitis
	32 (8)
	13 (17)
	19 (6)

	
	Dysphagia
	29 (8)
	11 (14)
	18 (6)

	
	Dyspnea
	28 (7)
	11 (14)
	17 (6)

	
	Diarrhea
	27 (7)
	11 (14)
	16 (5)

	
	Constipation
	25 (6)
	9 (12)
	16 (5)

	
	Vomiting
	24 (6)
	14 (18)
	10 (3)

	
	Bothered by smell
	23 (6)
	9 (12)
	14 (5)

	
	Pain
	16 (4)
	9 (12)
	7 (2)

	
	Other
	14 (4)
	6 (8)
	8 (3)

	
	No problems
	204 (53)
	22 (28)
	182 (59)


Abbreviations: SD, Standard deviation;


Table 3 Cachexia prevalence and -association of patient-, disease- and treatment related factors
	
	
	Cachexia

	
	
	
	
	Univariable 
analysis
	
	Multivariable analysisa

	
	
	Prevalence in inpatients 
(95% CI)
	Prevalence in outpatients 
(95% CI)
	OR
(95% CI)
	p
	
	OR
(95% CI)
	p

	Total
	  51% (40-63)
	  22% (17-27)
	
	
	
	
	

	Age
	
	
	
	
	
	
	

	
	≤ 60
	39% (20-61)
	21% (14-30)
	1
	-
	
	
	

	
	61 – 75 
	55% (36-72)
	22% (16-29)
	1.2 (0.7-2.0)
	0.52
	
	
	

	
	> 75
	59% (36-79)
	22% (9-40)
	1.8 (0.9-3.6)
	0.08
	
	
	

	Gender
	
	
	
	
	
	
	

	
	Female
	39% (22-59)
	22% (15-29)
	1
	-
	
	
	

	
	Male
	58% (43-72)
	22% (16-29)
	1.3 (0.9-2.1)
	0.20
	
	
	

	Cancer type
	
	
	
	
	
	
	

	
	Haematological
	13% (2-38)
	19% (10-33)
	1
	-
	
	1
	-

	
	Breast
	- b
	11% (5-20)
	0.5 (0.2-1.4)
	0.22
	
	0.7(0.3-2.0)
	0.57

	
	Urological/Male genitalia
	  53% (27-79)
	13% (6-23)
	1.2 (0.5-2.7)
	0.69
	
	1.3 (0.5-3.0)
	0.58

	
	Other
	  54% (25-81)
	   23% (11-39)
	2.1 (0.9-4.9)
	0.10
	
	2.1 (0.9-5.1)
	0.10

	
	Gastrointestinal
	  62% (38-82)
	  42% (30-55)
	4.1 (1.9-8.8)
	<0.001
	
	4.4 (2.0-9.6)
	<0.001

	
	Lung
	  83% (52-98)
	   36% (13-65)
	6.3 (2.3-17.2)
	<0.001
	
	5.5 (2.0-15.1)
	<0.01

	Disease stage
	
	
	
	
	
	
	

	
	Local/locally advanced
	  48% (32-64)
	  19% (13-27)
	1
	-
	
	
	

	
	Metastatic
	  55% (38-71)
	  24% (18-31)
	1.3 (0.8-2.0)
	0.30
	
	
	

	Cancer treatment
	
	
	
	
	
	
	

	
	No treatment
	  56% (38-73)
	  20% (12-30)
	1
	-
	
	
	

	
	Chemotherapy/Targeted therapyc
	  37% (20-56)
	  28% (20-36)
	1.0 (0.6-1.6)
	0.87
	
	
	

	
	Radiotherapyd
	    86% (42-100)
	20% (9-34)
	0.9 (0.4-1.9)
	0.80
	
	
	

	
	Other treatment
	  57% (18-90)
	  8% (2-21)
	0.4 (0.2-1.0)
	0.06
	
	
	

	Treatment intent
	
	
	
	
	
	
	

	
	Curative
	  43% (27-59)
	17% (11-24)
	1
	-
	
	
	

	
	Palliative
	  61% (43-76)
	 26% (19-33)
	1.6 (1.0-2.6)
	0.03
	
	
	


Abbreviations: CI, Confidence interval; OR, Odds ratio; 
aAdjusted for in-/outpatients due to the setting. bOmitted: only one observation. cAlone or in combination with radio-therapy or other treatment. dAlone or in combination with treatment other than chemotherapy or targeted therapy.



Table 4 Univariable and multivariable analyses of the association between wanting more focus on weight loss and nutrition and different factors
	
	Univariable analysis
	
	Multivariable analysisa
	

	
	Coef
(x 10-3)
	95% CI
	p
	Coef
(x 10-3)
	95% CI
	p

	Age
	    -2
	
	    -7
	-
	2
	0.32
	
	
	
	
	
	
	
	

	Gender
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Female
	0
	
	    
	-
	
	-
	
	0
	
	
	-
	
	-
	

	
	Male
	-174
	
	  53
	-
	295
	<0.01
	
	164
	
	50
	-
	278
	<0.01
	

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	≤9 years
	0
	
	    
	-
	
	-
	
	
	
	
	
	
	
	

	
	>16 years
	66
	
	-132
	-
	265
	0.51
	
	
	
	
	
	
	
	

	
	13-16 years
	134
	
	  -54
	-
	322
	0.16
	
	
	
	
	
	
	
	

	
	10-12 years
	171
	
	  10
	-
	333
	0.04
	
	
	
	
	
	
	
	

	Cachexia
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No
	0
	
	   
	-
	
	-
	
	0
	
	
	-
	
	-
	

	
	Yes
	377
	
	249
	-
	506
	<0.001
	
	200
	
	29
	-
	372
	0.02
	

	Food intake
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Unchanged
	0
	
	    
	
	
	-
	
	
	
	
	
	
	
	

	
	Reduced
	246
	
	115
	-
	377
	<0.001
	
	
	
	
	
	
	
	

	
	Increased
	28
	
	-190
	-
	247
	0.80
	
	
	
	
	
	
	
	

	Cancer type
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Haematological
	0
	
	
	
	
	-
	
	
	
	
	
	
	
	

	
	Mamma
	-77
	
	-278
	-
	123
	0.45
	
	
	
	
	
	
	
	

	
	Other
	-22
	
	-241
	-
	197
	0.84
	
	
	
	
	
	
	
	

	
	Urological/Male genitalia
	55
	
	-145
	-
	254
	0.59
	
	
	
	
	
	
	
	

	
	Gastrointestinal
	171
	
	-22
	-
	365
	0.08
	
	
	
	
	
	
	
	

	
	Lung
	274
	
	-9
	-
	557
	0.06
	
	
	
	
	
	
	
	

	Performance status
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	ECOG PS 0-1
	0
	
	   
	-
	
	-
	
	
	
	
	
	
	
	

	
	ECOG PS 2
	101
	
	  -76
	-
	277
	0.26
	
	
	
	
	
	
	
	

	
	ECOG PS 3-4
	152
	
	-101
	-
	405
	0.24
	
	
	
	
	
	
	
	

	Disease stage
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Localized/Locally advanced
	0
	
	     
	-
	
	-
	
	
	
	
	
	
	
	

	
	Metastatic
	107
	
	  -14
	-
	228
	0.08
	
	
	
	
	
	
	
	

	Treatment intent
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Curative
	0
	
	    
	-
	
	-
	
	
	
	
	
	
	
	

	
	Palliative
	123
	
	 2
	-
	244
	0.05
	
	
	
	
	
	
	
	

	Treatment type
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No treatment
	0
	
	    
	-
	
	-
	
	
	
	
	
	
	
	

	
	Chemotherapy/Targeted therapy
	-60
	
	203 
	-
	83
	0.41
	
	
	
	
	
	
	
	

	
	Radiotherapy
	-117
	
	-315
	-
	82
	0.25
	
	
	
	
	
	
	
	

	
	Other treatment
	-37
	
	-254
	-
	180
	0.74
	
	
	
	
	
	
	
	

	Fatigue score (CFS-7)
	14
	
	-1
	-
	29
	0.07
	
	
	
	
	
	
	
	

	Bothered by pain
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	No
	0
	
	
	-
	
	-
	
	
	
	
	
	
	
	

	
	Yes
	75
	
	 -52
	-
	201
	0.25
	
	
	
	
	
	
	
	

	Symptoms of anxiety and depression (PHQ-4)
	52
	
	  27
	-
	77
	<0.001
	
	30
	
	0.3
	-
	60
	0.05
	

	Cachexia by PHQ-4 interaction
	
	
	
	
	
	
	
	63
	
	13
	-
	112
	0.01
	


Abbreviations: Coef, Regression coefficient; CI, Confidence Interval; ECOG PS, Eastern Cooperative Oncology Group Performance status; CFS, Chalder Fatigue Scale; PHQ, Patient Health Questionnaire for Anxiety and Depression
aAdjusted for in-/outpatients due to the setting



Figure caption
Fig 1 Proportion of patients wanting less, unchanged or more attention to weight loss and nutrition depending on whether they have cachexia or not.  
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