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Abstract:
							                           
Background: Cancer is a public health problem, and stress is one of the psychosocial variables associated to this disease, which calls for the need to have a reliable scale to measures stress in the Hispanic population with cancer. Objective: To determine the psychometric properties of the Measurement of Current Status (MOCS) Scale in Mexican cancer patients. Method: Study design: Cross-sectional, non-experimental instrumental. A total of 197 patients aged 18-81 years, at any clinical stage, receiving cancer treatment or follow-up were included. Instruments: MOCS and emotional distress thermometer. Statistical analysis: Confirmatory factor analysis was performed to evaluate the fit of the model to the data using the maximum likelihood estimation and cut-off points. Results: Two models were obtained. The first, self-perceived current state, had an alpha of .90 with an explained variance of 74.2 %; the second, non-specific effect, with an alpha of .61 and an explained variance of 74.3 %. The confirmatory factor analysis showed that both models had indexes suggesting stability and acceptable adjustment. Scores are shown by interquartile ranges for each model. Conclusions: The Mexican version of the MOCS is reliable and valid; with a confirmatory factor structure similar to the original version. Therefore, we support its use in the clinical and research setting with cancer patients.



Keywords: Stress, cancer, psychological tests, Mexico, validation study.
		                         


Resumen:
						                           
Antecedentes: El cáncer es un problema de salud pública, una de las variables psicosociales en relación con esta enfermedad es el estrés, por tanto es necesario tener una escala que mida el estrés en población hispana con cáncer. Objetivo: Determinar las propiedades psicométricas de la Escala de Medida del Estado Actual (MOCS, por sus igla en inglés) en pacientes mexicanos con cáncer. Método: Estudio transversal, instrumental no experimental. Participaron 197 pacientes de 18 a 81 años, de cualquier etapa clínica, en tratamiento o seguimiento del cáncer. Instrumentos: MOCS y termómetro de malestar emocional. Análisis estadísticos: análisis factorial confirmatorio para evaluar el ajuste del modelo a los datos mediante el método de máxima verosimilitud y puntos de corte. Resultados: Se obtuvieron dos modelos, el primero, estado actual autopercibido, con un alfa de .90 varianza explicada de 74.2 %, el segundo, efectos inespecíficos, con un alfa de .61 varianza explicada de 74.3 %. El análisis factorial confirmatorio mostró que ambos modelos tuvieron índices que sugieren estabilidad, ajuste aceptable, se muestran puntajes mediante rangos intercuartílicos para cada modelo. Conclusiones: la versión mexicana del MOCS tiene confiabilidad y validez, su estructura factorial confirmatoria es similar a la versión original. Se recomienda su uso en la práctica clínica e investigación en pacientes con cáncer.



Palabras clave: Estrés, cáncer, pruebas psicológicas, México, estudio de validación.
                                


Resumo:
						                           
Antecedentes: O câncer é um problema de saúde pública, uma das variáveis psicossociais relacionadas a essa doença é o estresse, portanto, é necessário ter uma escala que meça o estresse na população hispânica com câncer. Objetivo: Determinar as propriedades psicométricas da Escala de Medição do Estado Atual (MOCS) em pacientes mexicanos com câncer. Método: Desenho do estudo: transversal, instrumental, não experimental. Participaram 197 pacientes com idades entre 18 e 81 anos, em qualquer estágio clínico, em tratamento ou acompanhamento do câncer. Instrumentos: MOCS e Termômetro de desconforto emocional. Análises estatísticas: análise fatorial confirmatória para avaliar o ajuste do modelo aos dados por meio do método de máxima verossimilhança e pontos de corte. Resultados: Foram obtidos dois modelos, o primeiro estado atual autopercebido com um alfa de 0,90 variância explicada de 74,2 %, o segundo efeito inespecífico com um alfa de 0,61 variância explicada de 74,3 %; a análise fatorial confirmatória mostrou que ambos os modelos tiveram índices que sugerem estabilidade, ajuste aceitável e são demonstradas pontuações por meio de intervalos interquartis para cada modelo. Conclusões: a versão mexicana do MOCS tem confiabilidade e validade; sua estrutura fatorial confirmatória é semelhante à versão original. É recomendado para prática clínica e pesquisa em pacientes com câncer.



Palavras-chave: Estresse, câncer, testes psicológicos, México, estudo de validação.
                                






		In 2020, 19,292,789 cases of cancer were reported worldwide. Breast cancer was the most prevalent with 2,261,419 (11.7 %), followed by lung cancer with 2,206,771 (11.4 %) and prostate cancer with 1,414,259 (7.3 %). In the same year, the number of deaths from this disease amounted to 9,958,133. In Latin America, 1,470,274 cases were reported. Prostate cancer ranked first with 214,522 (14.6 %), followed by breast cancer 210,100 (14.3 %) and colorectal cancer 134,943 (9.2 %). The number of deaths due to cancer in this region was 713,414 (Chhikara & Parang, 2023; Sung et al., 2021).

		In Mexico, 195,499 cases were estimated in 2020. The cancer with the highest incidence was breast cancer with 29,929 (15.3 %), followed by prostate cancer with 26,742 (13.7 %), and colorectal cancer with 14,901 (7.6 %). The number of deaths was estimated at 89,5361 (Sung et al., 2021). In Mexico, cancer is the third leading cause of death, after cardiovascular diseases and diabetes (Sociedad Mexicana de Oncología, 2016).

		Patients with cancer also experience different psychosocial issues, including stress that can be present during the diagnosis, treatment and follow-up period (Kang et al., 2012). Perceived stress is defined as the feelings or thoughts that individuals have about how much stress they are dealing with at any given moment. It includes feelings about the uncontrollability and unpredictability of life, how often the individual has to deal with distressing situations, how much changes are occurring in their life, and the confidence in their own ability to cope with these problems or difficulties (Lazarus & Folkman, 1984). 

		In cancer patients, stress is quite prevalent with 18.9 % to 66.3 % reporting moderate stress levels. Also, 20-30 % report severe stress a year after diagnosis, and 74 % report a stressful experience after diagnosis and surgery (Bleiker et al., 2000; Golden-Kreutz & Andersen, 2004; Haugland et al., 2016).

		Several instruments have been used to measure stress in cancer patients, such as the Perceived Stress Scale with a test-retest reliability of .65 to .74 (Fernández Seara & Nielgo Robles, 1996), the Perceived Stress Questionnaire, with an alpha of .90 (Levenstein et al., 1993), and the Impact of Event Scale, with alphas of .78 to .82 (Horowitz et al., 1979). These scales, have acceptable psychometric properties but were not designed specifically for oncologic settings nor to identify the effects of psychosocial interventions.

		The Measurement of Current Status Scale (MOCS, Carver, 2006) has been designed to measure perceived stress specifically for this population and has been used to measure the effects of clinical interventions such as cognitive behavioral therapy (CBT). This scale derives from part of the assessment of the psychosocial well-being of breast cancer patients and was created to answer whether the beneficial effects of the intervention have multiple sources or if there is a single component and to investigate the possible “active components” behind the intervention’s effects (Carver, 2006). It has subsequently been used in other clinical research with cancer patients (Antoni et al., 2006; Penedo et al., 2006; Phillips et al., 2012). 

		There is a pending need to have specific, valid, and reliable instruments to assess the psychosocial aspects of cancer patients, including stress, also it is important to know how these variables are modified by treatment with CBT. This will help to have a more accurate understanding about these variables in the Hispanic population and to be able to offer treatment tailored to the patient’s needs. The aim of the present study was to determine the psychometric properties of the Measurement of Current State (MOCS) Scale in a sample of Mexican cancer patients.

		
			Method

			This study had cross-sectional, instrumental, non-experimental design (Carretero-Dios & Pérez, 2005). A total of 197 Mexican participants with cancer were included, they were selected by non-probabilistic sampling (Table 1).

			
				

Table 1:




Sociodemographic data of the participants
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			Inclusion criteria of participation: Any oncologic diagnosis, 18 years or older, in any type or combination of treatments or follow-up period, any clinical stage, able to read and write, and who agreed to participate after reading the informed consent. Exclusion criteria of participation: non-Mexican nationality, psychiatric diagnosis informed by the patient. Elimination criteria: the participant deciding not to continue participating, incomplete instruments.

			
				Instruments

				
Measurement of Current State (MOCS) Scale. The MOCS scale developed by Carver (2006) contains 23 items divided into two sections (Antoni et al., 2006). Section A has 13 items that evaluate the self-perceived current state. For the ratings, a Likert-type scale ranging from “I cannot do this at all” (0) to “I can do this extremely well” (4). The scale has individual alphas ranging from .71 to .89, with four factors. The factors are: 1) the ability to relax at will: reducing the state of physiological activation, facilitating the recovery of calm, mental balance and a sense of inner peace, and its effects on physiological, emotional, cognitive and behavioral processes (Ruiz Fernández et al., 2012); 2) recognizing situations that cause stress: the particular relationship between the individual and his/her environment, the latter is evaluated by the subject as threatening or surpassing his resources and its capacity to endanger his/her well-being (Lazarus & Folkman, 1984); 3) restructuring maladaptive thoughts: the individual identifies, evaluates and modifies maladaptive thoughts, appraisals and beliefs (Dobson & Dozois, 2010); 4) being assertive about their needs: adaptive communication style in which individuals express their feelings and needs directly, while maintaining respect for others (American Psychological Association, 2020a) and using appropriate coping responses; this is defined as the way in which people detect, evaluate, deal with and learn from stressful situations (Skinner & Zimmer-Gembeck, 2016).

				Section B includes 10 items to evaluate non-specific effects. It has a Likert-type scale ranging from Strongly Disagree (0) to Strongly Agree (4) with alphas of .77 to .85 and four factors, 1) feelings of normalcy versus alienation: the comparison between the ability to think and act in an organized and reasonably effective manner versus a deep sense of dissatisfaction with one’s personal existence and a lack of confidence in one’s social or physical environment (American Psychological Association, 2020b, 2020c); 2) sense of cohesion with others: the ties that bind members to the group as a whole, the sense of belonging and community within the group, feelings of attraction to specific members of the group, and the group itself as experienced by individuals (American Psychological Association, 2020d); 3) perceptions of attention from those around them: expressive activities in which trusting relationships are established and support is offered, instrumental activities include physical and cognitive action-oriented helping behaviors (Papastavrou et al., 2011); and 4) feelings of being better off than other cancer patients: this is a form of emotional coping in people with low levels of subjective well-being that can help them feel better in the short term (Pomery et al., 2012). 

				
Emotional Distress Thermometer. Visual analog scale of Emotional Distress (Roth et al., 1998) it was developed in 1998 and was validated for the Mexican population (Almanza et al., 2008). It consists of two parts: the first one is a visual analog scale ranging from 0 to 10, to assess the emotional distress experienced in the last week. The second section is a checklist with 35 items, in which patients mark the presence or absence of any problem in the last week. The convergent validity through the ROC analysis showed an area under the curve of .63, a sensitivity of 93 %, a specificity of 76 %, a positive predictive value of 82 %, and a negative predictive value of 90 %, with a cut-off point of 4 or more, and it has widely been used in other studies (Holland et al., 2013). Only the visual-analogue part of the thermometer was used in this study. 

			

			
				Procedure and data analysis

				
Cultural adaptation. The scale used in this validation was obtained from the Carver (2006) version, it was sent to an independent translator to obtain this Spanish version. This version was submitted to expert judgment by five psychologists with bachelor, master, or doctorate degrees, who proposed modifications on the wording of the instructions to make it more understandable for the population. Also, in part A, items 4, 10, 12 and 13; and in part B items 1 and 6; and the response options for both sections had wording modifications without losing the original sense of the English original version. A pilot test was then carried out with 12 patients to determine whether the instructions were clear, if there was any difficulty in answering, the comprehension of each item and finally to identify any offensive language (Mora et al., 2013). No modifications were made.

				This version was sent to a second translator to be retranslated into English. The scale was sent to one of the principal investigators of the MOCS scale in English-speaking cancer patients and was approved. The definitive version was applied online to patients through an invitation to participate on the Google forms platform from December 2020 to May 2021. Each participant agreed to participate after reading and understanding the informed consent. This investigation complied with norms established by Mexico’s Ministry of Health, the Regulations of the General Health Law on Research, and the Helsinki Declaration on ethical principles for medical research involving human subjects. This research was approved by the ethics and research committee of the Mexico´s National Institute of Cancer (INCan) with approval INCAN/CI/394/2021.

				
Data analysis. A descriptive analysis was performed for each item to discard extreme data. In addition to identifying missing data, internal consistency coefficient was analyzed with an expected Cronbach’s alpha ≥ .60 (Hair et al., 1999). The explained variance of the scale was estimated, using the version 24 of the IBM SPSS® software.

				
Confirmatory Factor Analysis (CFA). The confirmatory factor analysis evaluated the four-factor model fit for self-perceived current state (model A) and for non-specific effects (model B) respectively with the maximum likelihood method, using the AMOS® statistical software (version 24) to estimate the data using the global fit indexes, the absolute chi-squared value (CMIN) and then the chi-squared ratio/degrees of freedom (CMIN/df) to confirm if there were null errors in the variances and covariances. The overall fit versus a null model was estimated using the Comparative Fit Index (CFI), parsimony and model balance with the Tucker-Lewis index (TLI), in addition the Root Mean Square Error of Approximation (RMSEA) was used to determine if there is a good fit of the model. Finally, the ratification of goodness of fit was obtained by calculating the standardized root mean squared residual (SRMR; Byrne, 2010; Kline, 2016). For convergent validity between MOCS and the Emotional Distress Thermometer, the Pearson’s correlation was used given the interval level of the variables with p < .05. Once these results were obtained, the Kolgomorov-Smirnov test was performed with the total sum of the items in each model to evaluate the normality of the data, and the median and interquartile ranges were used to establish cut-off points.

			

		

		
			Results

			For part A (current self-perceived status), an internal consistency of .90 (standardized Cronbach’s alpha), and an explained variance of 74.2 % was found with four factors: 1) Recognizing stress-inducing situations α = .73, 2) Being assertive about needs α = .86, 3) Choosing appropriate coping responses as needed α = .90 and 4) Ability to relax at will α = .51. 

			For part B (nonspecific effects) an internal consistency of .61 (standardized Cronbach’s alpha), and an explained variance of 74.3 % was found with three factors: 1) Feelings of normalcy vs. alienation α = .76, 2) Perception of care from persons around them α = .79 and 3) Sense of cohesiveness with other patients α = .83. One factor, Sense of being better off than other cancer patients α = .32 was removed because the alpha level was not satisfactory (Taber, 2018).

			
				Confirmatory factor analysis

				
					Figure 1 shows the model for each section (four factors), the estimators calculated for each factor, and the correlations between them, as well as the variance explained by each item. The comparative fit indices CFI = .941, and the Tucker Lewis index TLI = .920, showed fit to the data (≥ .90), a goodness of fit or Chi-normed CMIN/gl= 2.41, an RMSEA = .085, and finally, an SRMR = .0614 (< .080) (Manzano Patiño, 2017). The model A presented levels of fit to the data that support the confirmatory factor structure.

				
					Figure 2 shows the model (three factors), the estimators calculated for each factor, and the correlations between them, as well as the variance explained by each item. The comparative fit indices (CFI = .986, TLI = .976) showed a fit to the data, a goodness of fit of CMIN = 1.417 and a RMSEA = .046. Finally, they showed a SRMR = .0401. Model B presented levels of fit to the data that support its confirmatory factorial structure. 

				The concurrent validity of the MOCS with the Emotional Distress Thermometer was estimated. Correlations were found to be negative, low to moderate, and statistically significant. The following Pearson’s r values were obtained: Ability to relax at will: -.295, Recognizing situations that provoke stress: -.226, Assertiveness about needs: -.365, Choice of coping responses: -.462, Perception of attention from other people and Feeling of cohesion with others: -.223 (p < .01 and p < .05). On the other hand, there were positive correlations between Feelings of Normality and Emotional Distress: .238 (p < .01).

				The total scores of the items in both models were non-normal. Therefore, we decided to take the median and the interquartile ranges to consider cut-off points. For MOCS A (self-perceived current state), a low score was of 0-23, a medium low score was of 24-30, a medium high score was of 31-35, and a high score was of 36-52. For MOCS B (nonspecific effects), a low score was of 0-18, a medium low score was of 19-21, a medium high score was of 22-24, and a high score was of 25-32.
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Figure 1:



Model A (current self-perceived status)
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Figure 2:



Model B (nonspecific effects)













				

			

		

		
			Discussion

			This report is the first to present information on the validity and reliability of the MOCS in Hispanic cancer patients. The aim was to provide evidence of this scale at an international level. The MOCS is a scale suitable for measuring the current self-perceived state of stress and it can measure the effects of psychosocial interventions in cancer patients. The evaluation of stress in this population is important because the evidence suggests a relationship between it and adverse health effects such as immune system impairment and inflammatory response during cancer treatment (Dai et al., 2020; Moreno-Smith et al., 2010).

			The total internal consistency and by factor of section A, and the explained variance were adequate and similar to the original (Antoni et al., 2006), except for the indicator “ability to relax at will” which had a sufficient alpha according to Taber (2018).

			On the other hand, the total internal consistency and by factor of section B were moderate and the independent alpha by factor was similar to the original, however, the indicator “Sense of being better off than other cancer patients” was not satisfactory and was therefore eliminated. 

			As said, this scale it is suggested as a means to evaluate the effect of cognitive-behavioral intervention protocols in which stress is a dependent variable, as a way to assess the active components in patients undergoing psychological treatment. Also, the explained variance levels were high in both parts of the instrument. Thus, it is suggested they may be applied in the clinical setting. Although items 4 “I'm better off than most people who have cancer” and 10 “Most people who have cancer have life a lot harder than I do” were not considered for scoring due to their low reliability, we suggest keeping them, considering their importance at a clinical level from a social perspective in terms of how the person sees him/herself in relation to others.

			In the case of the CFA, the results suggest a factorial structure similar to the original version in both models. Four factors were identified for section A, and three factors for section B, with goodness of fit indexes that were reported. This provides evidence of the psychometric quality of the instrument. 

			Both sections have the function of identifying perceived stress, in addition to the effect of CBT on the reports of patients receiving such treatment. For this analysis, the number of participants was adequate, as shown by the confirmatory factor analysis data. However, the alpha of the MOCS B could be insufficient.

			The concurrent validity of the instrument resulted in low, negative and significant correlations except for feelings of normalization versus alienation, perhaps because Mexican patients might not perceive the fact of feeling “weird” or different as something that generates emotional discomfort, a finding different from what has been reported in other cultures (TenHouten, 2017). 

			Among the limitations of the present study, it may be necessary to evaluate the stability of the instrument over time, to include patients undergoing psychological treatment, increase the number of participants, and including more men in the sample so that there is sex equivalence in future studies to increase the internal validity of the scale.

			We suggest using this scale with patients at various stages such as diagnosis, treatment, follow-up and survival to consider possible medical and psychological treatments, as has been done in previous studies (Penedo et al., 2004, 2006; Yanez et al., 2015).

		

		
			Conclusions

			The Measurement of Current Status Scale (MOCS) in Mexican cancer patients has a factorial structure similar to the original version. It also obtained acceptable psychometric properties in part A and part B with lower indicators, as well as acceptable concurrent validity. With the above results we now have a first valid version that can be used with the Hispanic population, to monitor stress levels specifically in the oncology health setting.
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