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Introduction: University students constantly face a number of health challenges related to an unhealthy diet, characterized by a high intake of saturated fats.

Objective: This study aimed to analyze the psychometric properties of the Spanish version of the Block Fat Screener (BFS-E) food frequency questionnaire in a university population.

Methods: An observational analytical study of instrumental type was carried out in 5608 Peruvian university students. Based on the Block Fat Screener questionnaire, a back-translation and cultural adaptation process was carried out. The validity of the questionnaire was determined through exploratory factor analysis (EFA) and confirmatory factor analysis (CFA), hypothesizing a unidimensional structure. For the determination of reliability, the alpha coefficients were considered; likewise, the ω and H coefficients were used to evaluate the construct. The model explained 63% of the cumulative variance.

Results: The CFA confirmed the unidimensionality of the 16-item questionnaire with appropriate goodness-of-fit indicators; therefore, which model of the Peruvian version adequately fits the observed data. The values of the reliability coefficients were higher than 0.90, with ordinal α = 0.94, ω = 0.94, and H = 0.95.

Conclusion: The Spanish version of the Block Fat Screener food frequency questionnaire presents adequate psychometric properties and is therefore a valid scale to quickly measure fat intake in university students in a Latin American context.
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Introduction

Non-communicable diseases (NCDs) represent one of the major public health problems in the world (Gowshall and Taylor-Robinson, 2018). They are responsible for 71% of the total number of deaths occurring each year; in fact, NCDs are the leading cause of death globally [World Health Organization (WHO), 2019]. Cardiovascular diseases (CVDs) are the leading cause of death among NCDs with 17.9 million deaths per year globally [World Health Organization (WHO), 2019]. Ischemic heart disease and stroke lead to the loss of more than 17 million lives (Organización Mundial de la Salud, 2012). In Peru, CVDs represent the main cause of death in the Peruvian population in general (EsSalud, 2019). A report estimated that 16% of the population over 20 years of age suffers from coronary heart disease and more than 2,000 die each year from some form of heart failure [World Hearth Federation/World Congress of Cardiology and Cardiology Health (WHF/WCC), 2016]. This reality seems to have repercussions in university students; a recent finding showed that the prevalence of cardiovascular risk factors in university students was 70.6% (Diaz-Salazar and Diaz-Salazar, 2021).

The presence of healthy dietary fats is an indicator of a healthy diet and is important for the proper functioning of cells, facilitating the utilization of fat-soluble vitamins, and promoting the bioavailability of carotenoids (Failla et al., 2014). However, excess saturated fats have been associated with the development of NCDs, particularly CVD (Astrup et al., 2020). Saturated fats raise serum cholesterol levels and can negatively impact cardiovascular health (Mozaffarian et al., 2009). Therefore, reducing saturated fat intake should be part of the essential measures to prevent NCDs. Reducing saturated fat consumption is already part of the policies of some non-governmental organizations, such as the American Heart Association, where it is recommended that apparently healthy adults limit fat intake to less than 7% of total daily calories (Budreviciute et al., 2020). Similarly, the World Health Organization in its Global Strategy on Diet and Physical Activity recommends changing the consumption of saturated fats to unsaturated fats and limiting their consumption in the diet (Waxman, 2004).

Becoming a university student can be exciting; however, many university students are constantly faced with trying to adapt to changes in academic workload, which have a negative impact on eating habits (Vidal et al., 2018). In fact, college students are a vulnerable group that constantly faces a number of health challenges related to an unhealthy diet, characterized by a high intake of saturated fats, sodium, and free sugars (Quiliche et al., 2021; Nuñez-Leyva et al., 2022). Several studies have reported unhealthy dietary practices among university students, including increased consumption of fast food and high-fat foods (Chourdakis et al., 2011; Mwafi et al., 2021; Saha et al., 2021). One study found that university students had significantly higher average intakes of total fat, saturated fat, and dietary cholesterol and lower intakes of polyunsaturated and monounsaturated fats (Chourdakis et al., 2011). The findings of a study that investigated the dietary intake of Swedish university students determined a significant increase in fat intake (Bergström et al., 2020). However, a study that evaluated dietary intake in Spanish university students found that the dietary habits of the respondents were characterized by a low intake of fats, fatty acids, and cholesterol (Correa-Rodríguez et al., 2018).

In general, male students consume high-fat foods more frequently (Saha et al., 2021). A study evaluating fat source consumption among university students found more frequent consumption of fatty products in the male population (Głodek and Gil, 2012). Possible factors influencing fatty food consumption among university students include factors such as taste, cost, accessibility, availability, environment, and location (Saha et al., 2021). Considering the role that saturated fats play in the body, they should be consumed in adequate and minimal amounts, since high consumption could have a negative impact not only on the health of students but also on the general population. Consequently, the evaluation of fat intake at the university stage should be part of NCD prevention strategies.

The Block Fat Screener food frequency questionnaire has been widely used as a quick and valid way to determine habitual dietary fat intake (Block et al., 1986, 2000; Caan et al., 1995; Di Noia et al., 2008; Martin-Biggers et al., 2015; Nutritionquest, 2022). However, reliability and validity testing was limited to judgments based on the final rating as high and low risk (Wenhold et al., 2014). In Peru, although several food frequency questionnaires (FFQ) have been developed and validated, to date there is no validated FFQ that can specifically estimate habitual fat intake in the university population. Taking into account that need, this study aims to translate into Spanish and adapt the Block Fat Screener food frequency questionnaire to the national university reality, evaluating the factorial structure (EFA and CFA) and reliability by means of the α ordinal, ω and H coefficients.



Materials and methods


Design and participants

This is an instrumental study, aimed at studying the psychometric properties of a scale (Ato et al., 2013). The number of participants was determined using Soper software (Soper, 2021) for structural equation models (SEM), we considered the number of observed (sixteen items) and a latent variable in the model, the size of the small effect (λ = 0.10), the desired probability (α = 0.05) and the statistical power level (1 − β = 0.80) considering a recommended minimum sample of 200.



Instrument and data collection

An online survey was used to collect data between March and May 2021. The survey was available on a digital platform (Virtual classroom) implemented by Universidad Peruana Unión. Students found out about the research when they logged on to the virtual classroom home page of the university. Data were collected online due to social isolation measures implemented in response to the COVID-19 pandemic. The survey consisted of questions related to sociodemographic data such as age, sex, and dietary fat intake.



Ethical considerations

Moreover, the survey contained information on informed consent, the purpose of the study, the confidential use of the data, the voluntariness of participation, and the duration. In addition, informed consent was obtained from the participants. Only when participants clicked on the “Yes, I wish to participate” option did they enter the survey, otherwise the web page window was automatically closed. The project was approved by the Research Ethics Committee of the Universidad Peruana Unión and registered under number 2021-CEUPeU-0009. It was also performed in accordance with the ethical criteria established in the Helsinki Declaration of 1975 and its subsequent modifications (Asocición Médica Mundial, 2013).



Questionnaire

Block Dietary Fat Screener: It is a FFQ created by Block et al. (2000) and Nutritionquest (2022). It is made up of 17 items that include the main sources of fats. The questionnaire includes questions on frequently consumed high-fat foods (41 foods) and is designed to rank individuals with respect to their total habitual fat intake, using 5 response options (0 = 1 time per month or less, 1 = 2 to 3 times per month, 2 = 1 to 2 times per week, 3 = 3 to 4 times per week, and 4 = 5 to more times per week). A lower score corresponds to a very low fat intake and a higher score indicates a very high fat intake.



Translation and cultural adaptation process




1. This questionnaire of habitual fat intake was translated into Spanish by two registered dietitians, experts in public health and fluent in both English and Spanish. An independent direct translation of the questionnaire into Spanish (Peru) was performed, following the guidelines established for translation and cross-cultural validation of psychometric instruments (Tsang et al., 2017).

2. The initial Spanish version was translated back into English by two independent Native American translators who were not familiar with the questionnaire, and the authors compared the two versions to determine cultural equivalence.

3. The Spanish version was evaluated by dietetic professionals. It was decided to merge items 8 “Margarine, butter or oil in the kitchen” and 9 “Eggs” from the original version and from this, the Spanish version of the 16-item BFS-E was developed. These two elements were merged due to the volume of consumption. For example, these foods are consumed in smaller proportions in all cases and are used in small quantities, with reduced volumes.

4. Finally, the instrument was applied to 9 university students as a focus group to evaluate its comprehension and readability. No modifications to the questionnaire were suggested and the final version was considered (Appendix A).



Statistical analysis

Descriptive statistics were performed by calculating the mean, standard deviation, skewness, kurtosis, and corrected inter-test correlation analysis. For skewness and kurtosis, values between ±1.5 were considered adequate (Pérez and Medrano, 2010), and a corrected item-test correlation analysis was considered for item removal in case of r(i-tc) = <0.2 or multicollinearity (i-tc) = <0.2 (Pérez and Medrano, 2010).

To examine the factor structure of the BFS-E, an exploratory factor analysis (EFA) was performed by unweighted least squares, applying an oblique rotation (promax). To determine the optimal number of factors, parallel analysis was performed. The Kaiser-Meyer Olkin sample adequacy (KMO) and Bartlett’s test of sphericity were used to determine the adequacy of the EFA (Kaiser, 2016; Worthington and Whittaker, 2016). In turn, the confirmatory factor analysis (CFA) was performed using the “lavaan” package (Rosseel, 2012), hypothesizing the proposed unidimensional analysis. The WLSMV estimation method was used, as well as the goodness-of-fit indicators (Magaña et al., 2017). In this way, χ2 will be considered, in addition, the calculation of the magnitude of fit indices such as SRMR and RMSEA <0.05, also CFI and TLI > 0.90 were included (Kline, 2011; Raykov and Marcoulides, 2012). The convergent internal validity of the instrument was through the average variance extracted (AVE) considering >0.50 to argue that the items represent the construct (Fornell and Larcker, 1981a). As for the reliability estimation, the ordinal coefficient alpha (α), ω coefficient to assess the construct, and H coefficient (>0.70) were taken into account (Hunsley and Marsh, 2008; Ponterotto, 2009). Convergent validity was considered through calculation of the AVE, which accepts values greater than 0.50, since it indicates that more than 50% of the variance is due to its indicators (Fornell and Larcker, 1981b) and the permanence of the items was determined by taking into account factor loadings greater than 0.50 (λ > 0.50) (Hair et al., 2019). For discriminant validity it is expected that the AVE is greater than φ2 indicating that each individual factor is better explaining group membership than the difference between groups (AVE > φ2) (Fornell and Larcker, 1981b). Finally, factorial invariance was analyzed according to sex using a restrictive progressive step (Vandenberg and Lance, 2016). establishing the minimum differences between the reference model and the other models, taking into account the goodness of fit considering the CFI(ΔCFI) value ≤0.01 (Cheung and Rensvold, 2009). First, a reference or configural model (M1) was established, which allows the estimation of factor loadings, intercepts, and residuals. Second, metric invariance (M2), which consists of sequentially adding equality constraints between groups, was evaluated. Third, structural invariance was analyzed in which equality restrictions on the interfactor variances and covariances are added. The statistical analysis was carried out using the free software R 4.1.1 (R Foundation for Statistical Computing, Vienna, Austria).1




Results

A total of 5,608 (46.7% men and 53.3% women) aged 18–36 years (M = 21.21 years and SD = 3.41) participated. The majority (70.2%) lived in urban areas. Regarding marital status, 94.7% were single and 5.3% were married. In addition, 32% were studying a health sciences degree, 30.78% were engineering and architecture faculty students, 27.2% business, and 10.1% were humanities faculty students. Finally, according to dietary regimen, 33.2% were omnivorous, 38.6% indicated that they were semi-vegetarian, 16.9% were lacto-ovo vegetarian, 7.2% were pesco vegetarian, and only 4.1% were vegan (see Table 1).



TABLE 1 Sociodemographic characteristics of telehealth program participants (n = 5,608).
[image: Table1]


Descriptive statistics of the items of the spanish version of the Block Fat Screener (BFS-E) questionnaire

Table 2 shows the descriptive statistics, where item 10 presented the lowest mean (M = 0.50) and item 3 presented the highest mean (M = 1.20). It was also observed that item 6 (Fried chicken) presented the highest variability (SD = 1.38), while the lowest item was item 16 (Pizza) (SD = 0.74). The skewness (g1) and kurtosis (g2) values fluctuating between ±1.5 indicated a multivariate non-normal distribution, therefore it was decided to use WLSMV (Pérez and Medrano, 2010). All corrected item-to-total correlations were greater than the acceptable limit of 0.20 (Pérez and Medrano, 2010).



TABLE 2 Descriptive statistics and reliability of the Spanish version of the BFS-E questionnaire.
[image: Table2]



Exploratory factor analysis

Parallel analysis (PA) indicated that a two factors model best represented the observed data, and the model explained 43% of the cumulative variance for the first factor and 21% for the second factor (Table 3). A unifactorial model found in the previous study was also tested (26.31). To determine whether the sample was adequate to apply the EFA, a Kaiser-Meyer-Olkin (KMO) sample adequacy measure was used, which showed a value of 0.95 and Barlett’s test of sphericity (χ2 = 34235.308, df = 120, p < 0.001) supported the unifactorial scale. Likewise, the factor loadings were greater than 0.50 and the AVE was adequate (AVE = 0.50).



TABLE 3 EFA of the unifactorial and two factors model of the BFS-E.
[image: Table3]



Evidence of validity and reliability

The CFA tested the two factors version proposed by the EFA, the statistical fit of the model was adequate, χ2 = 4,175, df = 103; CFI = 0.941, TLI = 0.931, RMSEA = 0.084 (IC 90%: 0,082-0,086), SRMR = 0.047. However, for convergent validity, the AVE value was 0.47 for F1 lower than accepted (AVE > 0.50) indicating that the items are not adequately measuring the construct or that there is redundancy in the items and 0.60 for F2. Furthermore, the square of the interfactor correlations (φ2) was lower than expected (AVE > φ2). Therefore, it was necessary to corroborate a unifactorial model, which indicated an adequate fit: χ2 = 3,163, df = 103; CFI = 0.956, TLI = 0.949, RMSEA = 0.073 (90% CI: 0.071–0.075), SRMR = 0.041. Likewise, the AVE value was 0.53, indicating that the factor is being measured consistently by the items (AVE > 0.50), therefore the unidimensional model fits the observed data adequately. In addition, the factor loadings (λ) of both models were greater than 0.50 (Table 4).



TABLE 4 Confirmatory Factor Analysis, one-factor model, two-factor model, and reliability.
[image: Table4]



Internal consistency analysis

As for internal consistency, it was evaluated by ordinal alpha, McDonald’s Omega, and H coefficient (Table 1), and the values of the reliability coefficients were acceptable (Hancock and Mueller, 2001; Gadermann et al., 2019), as shown, values higher than 0.90 were obtained, with ordinal α = 0.94, ω = 0.94 and H = 0.95 (Table 2).




Discussion

The university student population faces health challenges related to an unhealthy diet (Quiliche et al., 2021; Nuñez-Leyva et al., 2022). In the case of Peruvian university students, more than 40% reported having a high fat intake (Vidal et al., 2018), which could put your health at risk. Therefore, there is a need to identify these students and implement strategies that promote the reduction of fat intake, which requires simple, inexpensive, fast, and valid tools that can provide a snapshot of the diet and fat intake of college students. This study aimed to analyze the psychometric properties of the BFS-E and to demonstrate the first evidence of validity and reliability, obtaining an adapted version that can be used to implement studies to increase its predictive capacity. In this sense, it is valuable to make linguistic adaptations in specific cultural contexts, as is the case of the Peruvian university population (Squires et al., 2013).

The BFS-E is in an experimental phase and the satisfactory evidence found in this psychometric evaluation feeds the implementation of further studies. Although there is no previous research evaluating a fat intake measurement instrument in the academic setting, previous studies consider the need for culturally adapted tools to comprehensively capture dietary intake and allow for greater accuracy in measurement (Hebert et al., 2008; Kandola et al., 2016). Therefore, it is necessary to replicate the study to strengthen the psychometric properties. In the descriptive analysis, it was verified that the homogeneity indices of all items were correlated above 0.20, which suggests that all items belong to the construct (Rex, 2015). The EFA was established given the lack of precedents in Latin America; therefore, it was considered appropriate to explore the structure.

Parallel analysis (PA) indicated the existence of two factors; however, we considered evaluating the unifactorial model proposed above (Hunsley and Marsh, 2008; Ponterotto, 2009). The CFA was used to evaluate the goodness-of-fit indices of the models. The results indicate that the unidimensional model has adequate goodness-of-fit indices. Likewise, in terms of convergent validity, the AVE indicates that 50% of the variance is due to the 16 items, and the factor loadings were greater than 0.50 (Worthington and Whittaker, 2006). Unlike the two factors model, which presented a high interfactorial correlation, that is, an overparameterization or specification of parameters that should not be there, since they would configure a general dimension (Fornell and Larcker, 1981a; Saris et al., 2009).

On the other hand, in terms of reliability, different reliability indices suitable for the models were calculated. The magnitude found is within the appropriate limits for instruments for research purposes (ordinal α, ω, and H > 0.70). The ordinal α exceeds the suggested 0.80 in unidimensional factor (Campo-Arias and Oviedo, 2008). Coefficients ω and H were also evaluated since these coefficients evaluate latent variables and are considered better estimators as opposed to alpha, which tends to underestimate reliability (Dunn et al., 2014). The ω was similar to the ordinal α, while the H values were slightly higher than ω. The BFS-E measurement is valid and reliable; therefore, it would be useful in providing stable results for pre-and post-test designs or empirical studies.

It is important to consider that the present study examined invariance in relation to sex. The factor structure at the four levels (configural, metric, strict, and scalar) remained stable for both males and females, therefore, the items measure similarly the latent trait for both groups (Campo-Arias and Oviedo, 2008; Dunn et al., 2014).

Therefore, having this quick-to-use instrument validated in Spanish and having items that measure both groups similarly will allow the use of this instrument for future comparison studies. Likewise, will provide immediate feedback to the university student on his or her fat intake status and give the physician or nutritionist the opportunity to make more in-depth evaluations based on this first filter. In addition, this questionnaire/scale is designed to obtain a valid measure of fat intake in much less time than that required by traditional food records or extensive food frequency questionnaires. The assessment can be completed and scored in less than 5 min and does not require complicated calculations. Finally, the scale includes the main sources of fat in the diet of the Peruvian population.


Limitations

Some limitations are present in this research, because given the non-probabilistic nature of the sample, it does not allow generalizations to be made to other populations; however, considering the sample size, the results of the internal structure and reliability, it can be considered a robust instrument. It should also be noted that temporal stability analyses were not performed and other age groups with similar characteristics in Latin America were not explored, since the psychometric objective of the study was the initial evaluation of the BFS-E in Peru. In addition, it was not possible to analyze gender differences using invariance. Future research should diversify the current sample to evaluate differences in other cultural contexts. Moreover, the use of probabilistic sampling is suggested to provide the possibility of extrapolating the results to the total population.




Conclusion

In conclusion, the BFS-E has shown adequate psychometric properties and gender invariance in the population of Peruvian university students, therefore it can be a rapid measurement instrument that assesses dietary fat intake. However, it is important to emphasize that this is an initial study of BFS-E in a Latin American population with conclusive results.
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Appendix A

Block Fat Screener (BFS-E) – Spanish version

Cribado de grasas de Block

0 = 1 vez al mes o menos

1 = de 2 a 3 veces al mes

2 = 1 a 2 veces a la semana

3 = 3 a 4 veces a la semana

4 = 5 a más veces a la semana
[image: Appendix1]
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