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Abstract

:

Featured Application


The data from the present study indicate that nutritionists and other healthcare professionals should monitor the quality of life and diet quality of children with celiac disease, especially from the first year of treatment with a gluten-free diet.




Abstract


Maintaining a strict gluten-free diet (GFD) may affect the quality of life of children with celiac disease (CD) and promote a less healthy diet by substituting gluten-containing foods with ultra-processed foods. We aimed to assess the influences of the GFD and ultra-processed food consumption on parents’ perception of the quality of life of children with CD. Fifty-eight children (mean age 8.6 ± 4.1 years) were included. The participants were divided into groups based on the time following a GFD: <6 months (n = 18) versus ≥12 months (n = 37). Their dietary consumption was assessed through a three-day food record. The 20-item Celiac Disease Quality Of Life survey (CD-QOL), which contains four subscales (limitations, dysphoria, health concerns, and inadequate treatment) was used to assess the quality of life. The children who followed a GFD for ≥12 months presented poorer scores in the limitations subscale than those who followed a GFD for <6 months (p = 0.010). The mean % of the energy intake from ultra-processed foods was 47.3 ± 13.5. Children with CD consuming more than 50% of their total energy from ultra-processed foods showed poorer scores for the limitation and inadequate treatment (both, p = 0.019) subscales than their counterparts. According to parents’ perceptions, those children who consumed more than 50% of their energy through ultra-processed foods had more limitations, and their treatment was perceived as less effective.
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1. Introduction


Celiac disease (CD) is a multifactorial and chronic enteropathy caused by an immune reaction following exposure to gluten ingestion in genetically predisposed individuals [1]. Generally, patients diagnosed with CD present with several signs and symptoms, such as anemia, diarrhea, abdominal pain and bloating, osteomalacia, and osteoporosis, among others [2]. In recent decades, the incidence of CD has significantly increased in industrialized countries [3], and currently, a strict gluten-free diet (GFD) is the only effective treatment for CD. Adherence to a GFD usually reduces the symptoms and intestinal damage [4]. However, the chronicity of this disease and the difficulties associated with having a permanently restrictive diet can affect the quality of life of CD patients and their families [5,6]. One of the main impediments to adherence to the GFD could be the social and economic difficulties involved in following this diet [7], which can cause low self-esteem, leading to a deterioration in the quality of life and psychological problems [8]. Low adherence to the GFD has been described as one of the main factors associated with the prevalence of psychological disorders in these patients [9].



Ultra-processed foods (UPF) are products of food technology that contain at least five industrial ingredients, most which which have lower costs and nutritional values [10]. UPFs containing little or no whole food [11] have high caloric contents (up to 500 kcal/100 g) and a low nutritional quality, as well as a high glycemic load, because they are rich in sodium, simple sugars, and saturated and trans fats, and low in fiber, proteins, and various micronutrients, and because they contain a large number of additives in order to resemble natural foods as closely as possible [10,12]. It should be noted that several components of UPFs make them highly attractive and addictive, similar to some types of drugs [13]. Some studies correlated the consumption of UPFs with an increased prevalence of chronic diseases during childhood and adulthood [10,14,15,16] and even with depression in adult populations [17].



The scientific literature raises questions concerning the food choices of individuals with CD, because they substitute natural gluten-containing products with their ultra-processed gluten-free analogs [10]. This can have a negative effect on health, and it should be seriously taken into account, since the limited choice of food products for the diets of children with CD can induce a high consumption of UPFs, such as snacks and biscuits. In this sense, we previously reported that children with CD consumed more UPFs compared with children without a diagnosis of CD in our study sample [18]. Furthermore, among the children with CD, those who had a lower intake of UPFs showed a better inflammatory signaling and oxidative status [18]. Therefore, we aimed to explore the association between the time following a GFD and UPF consumption and the quality of life of children with CD.




2. Materials and Methods


2.1. Subjects


This study included 58 children aged 7–18 years old and their parents using the Gastroenterology, Hepatology, and Child Nutrition Service of the “Virgen de las Nieves” University Hospital in Granada (Spain).



CD children diagnosed according to the European Society for Pediatric Gastroenterology Hepatology and Nutrition (ESPGHAN) criteria [19] were included in the study. As previously described [19], the exclusion criteria were inflammatory bowel disease, inflammatory pathologies, hepatic or renal diseases, chronic asthma, diabetes mellitus, and the consumption of dietary supplements with antioxidant actions. We also excluded patients with obesity, following the International Task Force criteria [18]. All the parents signed an informed consent form that included the aims and procedures of the study. Moreover, they completed all the assessments and provided the data collected for the present study.



The participants were grouped according to the time following a GFD, including less than 6 months (GFD < 6 m) (n = 18) and more than 12 months (GFD > 12 m) (n = 37).



The Ethics Committee of the University of Granada (ref. 201202400000697) approved this study, and the principles of the Declaration of Helsinki and its later amendments were followed.




2.2. Sociodemographic and Clinical Characteristics


Socio-demographic (such as age, parents’ marital status, and educational level) and clinical (smoking habits and previous diseases) data were collected through a self-administered survey. The parents were instructed by the research team to complete it properly.




2.3. Dietary Assessment


We assessed the dietary intake through a three-day record (two on weekdays and one on weekends). To ensure the correct handling of the dietary diary, the participants were given instructions and a photographic atlas including different portion sizes and a set of household measures [20], and a trained dietitian carefully explained the procedure to the children and their parents. The survey was completed for all the meals eaten throughout the day by exhaustively describing the amount of food consumed (using the photographic atlas as a guide), the recipes, and the way it was prepared (method of cooking used, amount and type of fats and sugars added), as well as the brands of the packaged foods consumed.



The above-mentioned dietitian used the Evalfinut software, which includes the Spanish Food Composition Database [21], to obtain reference values for the energy and food group consumption and to analyze all the daily diaries. In this way, the energy intake (kilocalories) and macronutrient (total fats, saturated fats, proteins, carbohydrates, simple sugars, and fiber, expressed in grams) intake, as well as the calorie percentage of each macronutrient, were estimated. The exact composition of the gluten-free products was obtained from the information provided on the labels.



We used the NOVA classification, which categorizes foods according to the degree and purpose of industrial processing, into the following four groups: unprocessed or minimally processed foods; processed culinary ingredients; processed foods; and ultra-processed foods [22]. This is the most widely used method for examining diets according to food processing and has been widely used by international agencies such as the PAHO, WHO, and FAO [12,23,24].




2.4. Quality of Life Assessment


A translation of the 20-item Celiac Disease Quality Of Life survey (CD-QOL) [25] was completed by the parents to assess the children’s quality of life. The responses are divided based on a 5-point Likert scale, where 1 = not at all, 2 = slightly, 3 = moderately, 4 = quite a bit, and 5 = a great deal. All the elements of the CD-QOL are negative (e.g., I feel depressed because of my disease), with one exception (“I feel the diet is sufficient treatment for my disease”). We reversed the negative items and then calculated the score of the CD-QOL questionnaire by adding the scores of each question. For example, since the score for each element could range from 1 to 5, a score of 4 (“a great deal”) for the element “I feel limited by this disease” was converted to a 1. Finally, an overall score and four clinically relevant scales were obtained after combining all the answers: dysphoria (4 items), limitations (9 items), health concerns (5 items), and inadequate treatment (2 items). The scores range from 10 to 100, with greater scores indicating a better quality of life.




2.5. Data Analyses


Descriptive statistics (number of participants (%) for categorical variables and mean (standard deviation) for quantitative variables) were employed to describe the participants’ baseline characteristics. Furthermore, the chi-square test was employed to explore differences in the categorical variables.



Analyses of covariance (ANCOVA) were employed to assess differences in the quality of life total scores and quality of life domains between the CD children who followed a GFD for less than 6 months versus children with CD who followed a GFD for at least 12 months after adjusting for age, sex, and parental working status.



In order to explore the association between the % of the total energy from UPFs, quality of life total scores, and quality of life domains, we performed linear regression analyses after adjusting for age, sex, the number of months following a GFD, and parental working status. Differences in the quality of life total score sand quality of life domains between the CD children based on the % of total energy from UPFs (below 50% vs. above 50%) were assessed with an ANCOVA after adjusting for age, sex, and parental working status.



The statistical analyses were conducted using SPSS 22.0 (IBM, New York, NY, USA). The statistical significance was set at p < 0.05.





3. Results


The baseline characteristics of the study sample are shown in Table 1. A total of 58 children with CD participated in the study (mean age 8.6 ± 4.1 years). A total of 18 participants (i.e., 31% of participants (mean age: 5.7 ± 3.8 years)) with CD followed a GFD for less than 6 months. A total of 37 participants (i.e., 64% of participants (mean age: 10.1 ± 3.4 years)) with CD followed a GFD for less than 12 months. Three children followed a GFD for more than 6 months and less than 12 months. Among the 58 children included in this study, 41 participants had valid data in terms of the three-day food record and, therefore, the UPF consumption. The mean % of the total energy from UPFs was 47.3%.



Differences in the quality of life total scores and quality of life domains between the children with CD who followed a GFD for <6 m (n = 18) versus children with CD who followed a GFD for >12 m (n = 37) are shown in Figure 1. After adjusting for age, sex and parental working status, the children who followed a GFD for >12 m had higher limitations than those who spent less time on a GFD (GFD < 6 m) (p = 0.010).



The linear regression analysis assessing the quality of life total scores, quality of life domains, and the % of the total energy from UPFs among the children with CD is shown in Figure 2. After adjusting for sex, age, the number of months following a GFD, and parental working status, a greater intake of energy from UPFs was related to greater limitations (β = −0.380, p = 0.032).



The differences in the quality of life total scores and quality of life domains between the children with CD based on the percentage of the energy intake from UPFs (n = 41) are shown in Figure 3. Those children with CD whose % of total energy from UPFs was above 50% presented (n = 16) with more limitations (p = 0.019) and inadequate treatment (p = 0.019) compared to their counterparts (n = 25). Although it was non-significant, the children with CD who consumed more than 50% of their total energy from UPFs had lower quality of life total scores than their counterparts (p = 0.067).




4. Discussion


The main finding of this study was that, according to their parents’ perceptions, children with CD who followed a GFD for more than 12 months had more limitations compared with children who followed a GFD for less than 6 months. In addition, according to the dietary records and parental perception, those children who consumed more than 50% of their energy through UPFs had more limitations, and their treatment was perceived as less effective.



On the one hand, the initiation of the GFD can reduce CD symptoms [25] and thus improve the quality of life, but on the other hand, the negative effects on emotional and social areas resulting from following this type of restrictive diet can counteract the initial positive effect. In this sense, a literature review of a sample of 2728 patients with CD highlighted that the GFD significantly improved, but did not normalize, their quality of life [26]. This result is in line with the findings of our study, in which the overall quality of life was not altered, but more limitations were observed in the patients who followed a GFD for a longer time. These limitations were explored using the CD-QOL questionnaire by asking the patient whether he/she feels limited by the disease, especially concerning social relationships, feels that his/her disease prevents him/her from having a normal life, and feels afraid of food containing gluten, etc. [25]. As the time spent with the illness increases, the quality of life can be affected by the changes resulting from having a chronic disease and the difficulty of having a higher adherence to this strict diet [27]. In fact, a previous study showed that patients who were asymptomatic at diagnosis had a worse quality of life several years after diagnosis than those who had symptoms. Therefore, the CD symptomatology is not the only factor associated with a poorer quality of life [7]. Other studies concluded that the quality of life of people with CD is related to the age at diagnosis, with better adaptation when the disease is detected at an earlier age [28,29]. It should be emphasized that during childhood, the role of parents is essential for adequate adherence to the GFD. In this context, some studies showed significant discrepancies in the perception of the quality of life between children and parents [30]. Generally, the quality of life of children with CD is often perceived as lower by parents than by their own children [29,31,32]. Therefore, the larger limitations affecting the quality of life of the CD children who followed a GFD for more than 12 months may have been more appreciated by parents than other dimensions, such as dysphoria or health concerns, which may be more introspective.



It is important to highlight that, on average, 47.3% of the participants’ total energy intake came from UPFs. In addition, children whose percentage of total energy from UPFs was above 50% showed worse scores for the limitations and inadequate treatment domains of the CD-QOL questionnaire. UPF consumption has a clear negative impact on health, as it is associated with a greater prevalence of overweight, obesity, and cardiometabolic disease and an increased risk of all-cause mortality in adults [17]. The relationships between UPF consumption and diseases can be explain by several mechanisms, including a lower consumption of micronutrients, such vitamins A, B12, C, E, calcium, zinc, fiber, and polyunsaturated fatty acids, and a higher intake of trans fats, sugars, and sodium [15,16]. Furthermore, this eating pattern negatively affects the gut microbiota through the appearance of intestinal dysbiosis, which can trigger a pro-inflammatory immune response and an increase in intestinal permeability [10]. It is known that gut microbiota disturbance [33] plays a key role in the pathogenesis of CD, as colonizing gut bacteria are critical for the normal development of the host defense [34] and for its metabolic and protective function in the host [35]. Various studies have revealed an alteration in the microbiota of celiac patients compared to the healthy controls, observing a reduction in the population of Lactobacillus and Bifidobacterium and an increase in other bacteria, especially Bacteroides, Escherichia coli, and Clostridium leptum [36,37]. Furthermore, a profile of bacterial proteases capable of hydrolyzing gliadin was described in celiac patients that was absent in the healthy controls, confirming a different bacterial proteolytic activity [38]. In this sense, the fact that the CD children in our study had a higher intake of UPFs may have aggravated the pathophysiology of the disease. On the other hand, the fact that CD children consume more UPFs could be due to, but not solely caused by, the characteristics of a poorly completed GFD and, although less likely, a less healthy consumption pattern in this group prior to the onset of the disease due to the relationship of UPFs with the development of intestinal pathologies [10]. In fact, we found that children who consumed less energy from UPFs (i.e., below 50% of their energy) had better redox (lower soluble superoxide dismutase-1 and 15-F2t-isoprostanes) and inflammatory profiles (lower macrophage inflammatory protein-1α) compared with their counterparts [18]. Regarding mental health, previous studies have associated higher UPF consumption with depression [39,40]. Therefore, given the high consumption of this type of food among our participants [18] and the negative repercussions it may have on their health and quality of life, healthcare professionals should perform an adequate follow-up to assess the presence of UPFs in the diets of these patients.



This study has some limitations. Firstly, its cross-sectional design precludes any confirmation of causality. Secondly, the smaller sample sizes for some variables could have prevented the attainment of significance for some associations. Thirdly, the assessment of the participants’ quality of life was reported by their parents, which may have differed from the children’s own perceptions. However, during childhood, the success of CD treatment and adherence to the GFD depends largely on the parents. Thus, recording their perceptions may be relevant in clinical practice. Fourthly, although it would have been of interest to collect data about the parents’ economic income (as it could be related to the children’s dietary habits), we included their working status, which could be an indirect measure of their economic position [41,42].




5. Conclusions


The parents of CD children who followed a GFD for 12 months perceived their children as having a lower quality of life, with more limitations related to the disease, especially in the social sphere. In addition, the consumption of UPFs was very high among the celiac patients and was also inversely related to several dimensions of the quality of life, which suggests that it is important to reduce their consumption during disease monitoring. These findings suggest that it is necessary to establish an adequate follow-up of the disease, taking into account the quality of life of the patients once they have started a GFD.
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Figure 1. Quality of life total scores and quality of life domains between children with celiac disease following a gluten-free diet for less than 6 months (n = 18) versus children with celiac disease following a gluten-free diet for more than 12 months (n = 37). (A). Differences between children with celiac disease following a gluten-free diet for less than 6 months versus children with celiac disease following a gluten-free diet for more than 12 months in the limitations subscale. (B). Differences between children with celiac disease following a gluten-free diet for less than 6 months versus children with celiac disease following a gluten-free diet for more than 12 months in the dysphoria subscale. (C). Differences between children with celiac disease following a gluten-free diet for less than 6 months versus children with celiac disease following a gluten-free diet for more than 12 months in health concerns subscale. (D). Differences between children with celiac disease following a gluten-free diet for less than 6 months versus children with celiac disease following a gluten-free diet for more than 12 months in the inadequate treatment subscale. (E). Differences between children with celiac disease following a gluten-free diet for less than 6 months versus children with celiac disease following a gluten-free diet for more than 12 months in the total quality of life. Values shown as the marginal mean (standard error of the mean). Model adjusted for age, sex, and parental working status. CD-QOL, celiac disease-related quality of life (QOL). Greater scores indicate a better perception of each CD-QOL item (e.g., greater scores for the limitations subscale indicate lower self-perceived limitations). 
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Figure 2. Linear regression assessing the association between the quality of life total scores, quality of life domains, and the % of the total energy from ultra-processed foods in children with celiac disease (n = 41). (A). Association between the limitations subscale and % of total energy from ultra-processed foods. (B). Association between the dysphoria subscale and % of total energy from ultra-processed foods. (C) Association between the health concerns subscale and % of total energy from ultra-processed foods. (D) Association between the inadequate treatment subscale and % of total energy from ultra-processed foods. (E) Association between the total quality of life and % of total energy from ultra-processed foods. Model adjusted for age, sex, the number of months following a gluten-free diet, and parental working status. CD-QOL, celiac disease-related quality of life (QOL); UPF, ultra-processed foods. Greater scores indicate a better perception of each CD-QOL item (e.g., greater scores for the limitations subscale indicate lower self-perceived limitations). Beta coefficients refer to the standardized (regression) coefficients. 
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Figure 3. Differences in quality of life total scores and quality of life domains among children with celiac disease based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). (A) Differences in limitations subscale based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). (B) Differences in dysphoria subscale based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). (C) Differences in health concerns subscale based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). (D) Differences in inadequate treatment subscale based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). (E) Differences in quality of life total scores based on the percentage of total energy from ultra-processed foods (below 50% vs. above 50%). Values shown as the marginal mean (standard error of the mean). Model adjusted for age, sex, and parental working status. CD-QOL, celiac disease-related quality of life. Greater scores indicate a better perception of each CD-QOL item (e.g., greater scores for the limitations subscale indicate lower self-perceived limitations). 
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Table 1. Sociodemographic and clinical characteristics of the study participants.
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	Variable
	N
	Mean (SD)





	Age (years)
	58
	8.6 (4.1)



	Total energy from ultra-processed foods (%)
	41
	47.3 (13.5)



	
	
	n (%)



	Sex (female)
	58
	35 (60.3)



	Following a gluten-free diet for at least 6 months
	58
	18 (31.0)



	Following a gluten-free diet for at least 12 months
	58
	37 (63.8)



	Parents’ marital status (married)
	43
	42 (97.7)



	Passive smoker
	43
	3 (7.0)



	Living with their parents
	43
	42 (97.7)



	Mothers’ working status
	58
	



	Unemployed
	
	6 (10.3)



	Employed
	
	52 (89.7)



	Fathers’ working status
	58
	



	Unemployed
	
	2 (3.4)



	Employed
	
	56 (96.6)







Data are given as the mean (SD) unless otherwise stated (i.e., n, %). SD, standard deviation.
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