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    Abstract
Context: Kessler's Psychological Distress Scale (K10) is a self-rated, easy-to-apply scale to measure psychological distress. The suitability of its use in treatment-seeking cancer patients in the clinical setup has not been studied. Aims: The aim was to assess the psychometric properties and associations of K10 with sociodemographic and clinical variables and depression levels in the cancer patients visiting the hospital. Settings and Design: The research was a cross-sectional, observational, descriptive study conducted in the oncology outpatient department of a public hospital. Materials and Methods: The data were collected from 155 cancer patients using semi-structured pro forma for sociodemographic and illness-related information. K10 and Patient Health Questionnaire-9 were used to quantify psychological distress and depression. Statistical Analysis Used: The factor structure of Kessler's 10-item scale was assessed by confirmatory factor analysis, and Cronbach's alpha was calculated as a measure of internal consistency. Given the nonnormal distribution of quantitative data, nonparametric tests were used to analyze the association of K10 scores with sociodemographic and clinical variables and depression scores. Results: The K10 showed good internal consistency (Cronbach's alpha = 0.914) in the cancer patients. In confirmatory factor analysis using structural equation modeling, the single-factor and two-factor models could not adequately fit across goodness-of-fit indices. There was a significant association between the levels of psychological distress and depression in cancer patients. Conclusion: K10, in its current form, is a reliable instrument to measure psychological distress. However, a need-based modification of the existing scale is required in treatment-seeking cancer patients.
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    Introduction


    Psychological distress is an unpleasant psychological response of an individual to internal or external stresses.[bookmark: ft1][1] People having cancer often experience high levels of unrecognized psychological distress. This distress arising from various factors, such as pain, functional disability, and imminent fatality, often goes unaddressed.[bookmark: ft2][2] The presence of psychological distress negatively affects the coping ability, pain perception, and treatment of cancer patients.[bookmark: ft3][3] Similarly, the mental health disorders recognized by standard classification systems such as depression and anxiety are highly prevalent in cancer patients and negatively affect their quality of life.[bookmark: ft4][4] Given the high prevalence of mental health problems and their adverse impact on illness course and management, routine screening of cancer patients for these problems is desirable. A short and easy-to-use psychometric screening tool that measures psychological distress and significantly predicts depression and anxiety can be valuable in the prompt identification of these mental health problems in busy public hospital cancer clinics.


    Kessler's Psychological Distress Scale (K10), having 10 items, was originally designed for measuring distress in population samples.[bookmark: ft5][5] The psychometric properties of K-10 have been tested in various populations, and it is a valid and reliable risk assessment tool for psychiatric disorders in different cultures and settings.[bookmark: ft6][6] An Indian study done in the general population of Goa state concluded that K10 has high accuracy and internal consistency in the diagnosis of common mental disorders.[bookmark: ft7][7] Accordingly, the scale has been used in field studies in India to assess mental health issues.[bookmark: ft8][8] However, researchers are coming up with recommendations to use the scale in clinical settings in various patient groups. It has been successfully tested in clinical setups on pregnant and postpartum women, as well as intravenous drug use patients.[bookmark: ft9][9],[bookmark: ft10][10] The utility of the K10 scale in terms of validity and reliability has never been tested in cancer patients, despite their vulnerability for psychological problems.


    The developers of K10 have suggested using this scale as a single-factor assessment tool where all the 10 items are loaded into one factor of psychological distress. However, subsequent researches proposed at least four different models which fit the study population better than the single-factor model.[bookmark: ft11][11] The psychometric properties of K10 in the patients attending clinics have been assessed in very few previous studies.[bookmark: ft12][12] Hence, the current study was done to assess the reliability and factor structure of the K10 scale in the cancer patients visiting the hospital. We also explored the association of psychological distress with the demographic and clinical variables and the level of depression in these patients.


    Materials and Methods


    Study procedure


    The study began after the approval from the institutional ethics committee in the outpatient department (OPD) of the oncology unit at a tertiary health-care center and a teaching hospital in Central India. The study had a cross-sectional observational descriptive study done on the population of treatment-seeking cancer patients visiting the hospital. A trained psychiatric social worker was recruited for data collection who would visit the cancer OPD in morning hours, thrice in a week. Every tenth patient who got registered in the OPD for cancer treatment was recruited in the study after taking informed consent. The process of data collection was periodically monitored by the investigators. The sample of 159 male and female cancer patients was collected in a 3-month period. A thorough assessment of case record forms was done for missing data. Four records were excluded because of missing data, and the data of 155 subjects were analyzed. As per the globally accepted rule of thumb for sample size calculation in confirmatory factor analysis, the minimum sample required is 10 times the total number of items on the scale.[bookmark: ft13][13] As K10 has ten items, the minimum sample size required for the current study would be 100. Hence, our sample size of 155 exceeded the minimum requirements for the test. Sociodemographic and cancer-related information of the patients was collected on a semi-structured pro forma. Psychological distress was measured using Kessler's Psychological Distress Scale (K10), and the Patient Health Questionnaire-9 (PHQ-9) was used to quantify depressive symptoms.


    Tools


    The data were collected using a predesigned pro forma. The sociodemographic and cancer-related information of the participants was collected in the first section. In the second and third sections, the participants answered the Hindi language versions of K10 and PHQ-9, respectively.[bookmark: ft14][14],[bookmark: ft15][15]


    Kessler's Psychological Distress Scale (K10)


    The participants were asked to rate ten items on this five-point Likert scale based on their experience of psychological symptoms for the past 4 weeks. Each item of scale had a minimum score of 1 if the participant marked “none of the time” and a maximum score of 5 if the symptom was marked to be present all the time. Thus, the range of total score of K-10 was 10–50, with higher scores showing higher levels of psychological distress. The scale does a dimensional assessment of the construct of psychological distress and does not have well-established cutoff scores for categorical analysis.[bookmark: ft5][5]


    Patient Health Questionnaire-9


    The PHQ-9 is a validated instrument used to make a criteria-based diagnosis of depression in primary care patients.[bookmark: ft16][16] It has a shorter length but comparable sensitivity and specificity to other commonly used instruments to measure depression. This scale records patients' experience of various depression symptoms over the past 2 weeks on a four-point ordinal scale. The lowest response for the items is “not at all” and the highest response is “nearly every day” based on the frequency of symptoms experienced by the patient. The patients are categorized into the groups of major depressive syndrome, other depressive syndromes, and those not having depression based on the responses on the scale. Each item on the scale was also scored in the range of 0 (for the response as not at all) to 3 (for the response of nearly every day), and the total scale scores were used for association and correlation statistics.


    Statistical analysis


    The data were entered into the EPI INFO 2007 Software, Centre for Disease Control and Prevention (CDC).Atlanta, Georgia, United States of America,[bookmark: ft17][17] and data cleaning was done. Finally, 155 records were transferred to JASP Software, Department of Psychological Methods, University of Amsterdam, Amsterdam, Netherlands.[bookmark: ft18][18] We used the JASP software for descriptive and inferential statistics and confirmatory factor analysis. The categorical variables were expressed in numbers and percentages. All the quantitative variables were tested for normality. Nonparametric tests were used for variables that were not following a normal distribution.


    The factor structure of Kessler's 10-item scale was assessed by confirmatory factor analysis using structural equation modeling. We examined two models, a single-factor model and the two-factor model. The single-factor model had all 10 items loading on a single factor representing general psychological distress, as suggested by Kessler et al. In the two-factor model, the items loaded on two correlated first-order factors, namely depression and anxiety, as suggested by Sampasa-Kanyinga et al. in their research on the Canadian military population [Figure - 1] and [Figure - 2].[bookmark: ft19][19] For analysis, each item was considered independent. Cronbach's alpha was calculated as a measurement of composite reliability or internal consistency. The value of Cronbach's alpha above 0.7 was considered good internal consistency.[bookmark: ft20][20] The goodness of fit was examined by Chi-square test, comparative fit index (CFI), Tucker–Lewis index (TLI), goodness-of-fit index (GFI), and root mean square error of approximation (RMSEA). Model fit was contemplated as acceptable if the null hypothesis was accepted in Chi-square goodness-of-fit test and for the GFI more than 0.90, CFI and TLI more than 0.95, and RMSEA <0.08.[bookmark: ft12][12]
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        	Figure 1: Confirmatory factor analysis of single-factor model of psychological distress. DIS: Psychological distress, K10x: Items of K10 with x denoting order number in original version of scale
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        	Figure 2: Confirmatory factor analysis of two-factor model of psychological distress. DEP: Depression, ANX: Anxiety, K10x: Items of K10 with x denoting order number in original version of scale
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    The associations between categorical variables and ordinal variables not following normal distribution were tested by Mann–Whitney U and Kruskal–Wallis test. Spearman rank-order correlation analysis was used to study the correlation of quantitative and ordinal variables such as age, education level with the scale scores of depression, and psychological distress. The correlation between scores of K10 and PHQ-9 was also done using the Spearman correlation coefficient.


    Results


    Demographic characteristics of study participants


    The mean age of the study participants was 50.45 (±11.53). Majority of the total study participants (n = 155) were females (n = 109, 70.3%). The level of education was above secondary school education in 91 respondents (58.7%). Most of the study subjects were married (n = 145, 95.5%). Almost equal number of the participants lived in rural (n = 75, 48.4%) and urban (n = 80, 51.6%) areas. Gynecological and breast malignancies were the most common cancer groups found in our study subjects (n = 89, 57.4%), followed by gastrointestinal cancers (n = 40, 25.8%). Eleven (7.1%) subjects had a past history of mental illnesses, whereas 30 (19.3%) participants had known physical comorbidities such as diabetes and hypertension [findings represented in [Table - 1]].
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        	Table 1: Sociodemographic variables (n=155)
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    Internal consistency and confirmatory factor analysis


    The K10 scale showed good internal consistency after including all 10 items (point estimate of Cronbach's alpha = 0.914). In confirmatory factor analysis using structural equation modeling, the single-factor and two-factor models could not fit adequately across the goodness-of-fit indices. Specifically, the single-factor congeneric model proposed by Kessler et al. did not adequately fit through our sample as there was a significant difference in the Chi-square goodness-of-fit test (P = 2.95e−11, χ2 = 120.20, dF = 35). The other indices also could not adequately accept the model (CFI = 0.902, TLI = 0.874, GFI = 0.858, RMSEA = 0.126). We repeated the analysis after removing the fifth item (“how often did you feel restless and fidgety”) and the seventh item (“how often did you feel depressed”) which had loading estimates of <0.5. However, removal of these items did not improve model performance (P = 5.64e−10, χ2 = 84.925, dF = 20) or goodness-of-fit indices (CFI = 0.910, TLI = 0.873, GFI = 0.873, RMSEA = 0.146).


    The analysis for the two-factor model as used by Sampasa-Kanyinga et al.[bookmark: ft19][19] also showed an inadequately fit model (Chi-square goodness of fit, P < 0.001, χ2 = 298.420, dF = 35; CFI = 0.697, TLI = 0.611, GFI = 0.802, RMSEA = 0.222). We repeated the analysis after removing the poor loading fifth and seventh items for model improvement. The model performance did not improve on the Chi-square test (P < 0.001, χ2 = 247.472, dF = 35) and other goodness-of-fit indices (CFI = 0.683, TLI = 0.557, GFI = 0.806, RMSEA = 0.276) after the modification [Table - 2]. Thus, the two-factor model was an even poorer fit than the single-factor model [findings represented in [Figure - 1], [Figure - 2] and [Table - 2].
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        	Table 2: Goodness-of-fit indices for the two proposed models
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    Magnitude of psychological distress and depression and their association with sociodemographic characteristics in study subjects participants


    The median score (interquartile range) of the K10 scale and PHQ-9 scale in the study participants was 28.00 (22.5–32.0) and 8 (5–10). K10 score was significantly associated with marital status (P = 0.002) and showed a positive correlation with increasing age (P = 0.001) and mean PHQ-9 score (P = 1.34e−25). PHQ-9 score also had a significant association with marital status (P = 0.013). The levels of psychological distress and depression did not vary significantly among patients with cancers involving different organ systems. On using the diagnostic criterion for depression recommended by the authors of this scale, 27.7% of participants were found to have “other depressive syndromes” whereas 4.5% had “major depressive syndrome” [findings represented in [Table - 3]].
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        	Table 3: Associations and correlations of psychological distress and depression
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    Discussion


    K10 has a proven utility to measure distress in the general population, but its usefulness in the clinical patient samples has not yet been adequately studied.[bookmark: ft21][21] Earlier research shows it has high levels of internal consistency and concurrent validity in diagnosing depression and anxiety in substance use disorder patients.[bookmark: ft10][10] These findings were replicated in our study in the cancer patients where K10 showed high levels of internal consistency (Cronbach's alpha = 0.914). Thus, all the items of scale show a good amount of inter-relatedness in measuring the construct of psychological distress. High levels of alpha show unidimensionality or homogeneity,[bookmark: ft20][20] which is consistent with the developers' proposal of a single-factor model of the scale.[bookmark: ft5][5] This finding echoed in the current study where the goodness-of-fit indices for the single-factor model were better than those for the two-factor model.


    K10 is a nonspecific measure of psychological distress developed as per the item response theory.[bookmark: ft5][5] A previous research into the factor structure of K-10 in population-based samples has produced confusing results. K10 was originally proposed by the developers for dimensional measurement of a single factor of psychological distress. However, Brooks et al. contrasted this with a multifactorial model where items loaded in four first-order factors (nervousness, agitation, fatigue, and negative affect) which further loaded in the 2 second-order factors of depression and anxiety.[bookmark: ft22][22] Thus, there is no clear consensus on the exact factor structure of K10. The confirmatory factor analysis of K10 in the treatment-seeking anxiety patients in clinical settings found an absence of fit for the single and a multifactorial model.[bookmark: ft12][12] Similar results were found in the present study on cancer patients which investigated the factor structure of K10 regarding the proposed single-factor and two-factor models. The items on the K10 scale are limited to the evaluation of fatigue, nervousness, agitation, and depressed mood. Hence, the poor fitting of the single-factor model may be explained by the absence of items evaluating pain, functional disability, or unwanted thought ruminations which often underlie psychological distress in cancer patients.[bookmark: ft23][23],[bookmark: ft24][24],[bookmark: ft25][25] Although the scale is known to screen depression in primary care patients, it did not fit the model with depression and anxiety as factors.[bookmark: ft26][26] This may be because the scale lacks in the items measuring symptoms commonly associated with depression (changes in sleep and appetite, cognitive decline, and suicidal ideation) and anxiety (motor tension and autonomic hyperactivity) in cancer patients.[bookmark: ft27][27] Hence including more variables may make the scale suitable for assessing distress in cancer patients.


    K10 scale has certain disadvantages, such as the ability to evaluate a limited number of factors (depression and anxiety), leaving other important factors such as psychosis and suicidal ideation unevaluated.[bookmark: ft22][22] We tested no more models of K10 in the present study to prevent a chance finding of a fit model that does not reflect the latent true scale structure. Although K10 has been found useful to screen mental disorders in the clinical settings in patients of intravenous drug abuse and pregnant women, our findings imply that the existing variable structure of K10 needs to be revised for patients with chronic physical illnesses such as cancer.[bookmark: ft9][9],[bookmark: ft10][10]


    One of the major strengths of the present study was to assess the factor structure of K10 in the previously unexplored population of hospital visiting cancer patients, who are vulnerable to developing psychological distress. The previous studies have explored the utility of this scale in population-based samples. Our analysis upholds the developer's version of the single-factor model of K10 to measure psychological distress as the goodness of fit for the single-factor model was found better than the two-factor model which measures depression and anxiety. Hence, the present research highlights the difference between the construct of psychological distress, which develops as a response to stressful situations (suffering from a terminal medical illness), and constructs of depression and anxiety, which are multifactorial in origin.[bookmark: ft28][28],[bookmark: ft29][29] However, the present work was limited to the assessment of factor structure of K10 scale in its existing form, and the modification in the items or addition of newer items to improve the goodness of fit was not studied.


    Conclusion


    The K10 scale has been developed to measure psychological distress in population surveys. However, the ease of application and availability of this instrument in local languages may prompt its use in the patients visiting the hospital for treatment. The findings of our research challenge the suitability of using K10 in this patient population. Further research is warranted to make a need-based modification of the existing scale to improve its utility in cancer patients. The factor structure of K10 can also be studied in patients having other chronic medical illnesses such as diabetes, heart diseases, and multiple sclerosis to assess its applicability as a screening tool in these conditions. The extension of the K10 scale to include more items for the better measurement of depression and anxiety may also be pursued by future researchers.
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  Figure 1: Confirmatory factor analysis of single-factor model of psychological distress. DIS: Psychological distress, K10x: Items of K10 with x denoting order number in original version of scale


  Figure: 2
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  Figure 2: Confirmatory factor analysis of two-factor model of psychological distress. DEP: Depression, ANX: Anxiety, K10x: Items of K10 with x denoting order number in original version of scale
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  Table 1: Sociodemographic variables (n=155)
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  Table 2: Goodness-of-fit indices for the two proposed models
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  Table 3: Associations and correlations of psychological distress and depression
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Model df

Single-factor model 120.096 35
Modified single factor* 84.925 20
Two-factor model 298.420 35
Modified two-factor model* 247.472 20

*After removal of items 5 and 7 of K10 scale. CFI: Comparative fit index, T

SULiGre eritirof hpproxieton

P

2.95e
<0.001
5.64e
<0.001
<0.001
<0.001

CFI
0.902

0.910

0.697
0.683

TLI
0.874

0.873

0.611
0.557

GFI
0.858

0.873

0.802
0.806

RMSEA
0.126

0.146

0.222
0.273

ucker-Lewis index, GFI: Goodness-to-fit index, RMSEA: Root mean
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Mean for scale scores and P value (two-tailed) K10  PHQ-9
Age (Spearman correlation test)

Correlation coefficient 0.260 0.153
P 0.001** 0.058
Gender (Mann-Whitney U test)
Males 27.54 715
Females 2689 743
P 0.655 0.625
Marital status (Mann-Whitney U test)
Married 27.47 7.47
Unmarried 19.00 457
P 0.002** 0.013*
Residence (Mann-Whitney U test)
Rural 2693 737
Urban 2723 732
P 0796 0.994
Physical comorbidities (Mann-Whitney U test)
Present 2844 8.04
Absent 2683 7.21
P 0.267 0.246
Past history of psychiatric illness (Mann-Whitney U test)
Present 2963 948
Absent 2689 7.20
P 0201 0.033*
Body systems affected (Kruskal-Wallis test)
Respiratory system 2827  6.81
Dermatological system 2200 672
Hematological system 2880  7.20
Gynecological system 2673 722
Musculoskeletal system 2266 5.33
Gastrointestinal system 2852 8.12
Genitourinary system 2240 6.00

0.76  0.553
Patient Health Questionnaire-9






