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Abstract: This multicenter study aims to assess the impact of public policies (PPs) on the health-
related quality of life (HRQoL) of individuals with celiac disease (CD) using the Celiac Disease
Questionnaire (CDQ) and PPs for Celiac Disease Score (PPCDS). This cross-sectional exploratory
study was conducted in four stages: first, standardizing data from countries using the CDQ); second,
analyzing PPs aimed at CD patients; third, statistically examining these data; and fourth, associ-
ating HRQoL indicators with corresponding PPs. This study analyzed 15 CDQ assessments from
12 countries from 2007 to 2023. It found that comprehensive PPs positively correlated with HRQoL
outcomes (Spearman correlation of 0.358). However, policies specifically targeting gluten-free meals
and certification did not significantly improve HRQoL individually, suggesting they may be more
effective when implemented together. Additionally, specialized health services did not notably reduce
gastrointestinal symptoms, underscoring the necessity for improved patient education to enhance the
effectiveness of these services. This study concludes that implementing and rigorously monitoring
regulations to support CD patients is crucial for enhancing their HRQoL.

Keywords: regulations; gluten-free; celiac disease public policies; celiac disease questionnaire

1. Introduction

Celiac disease (CD) is a chronic autoimmune enteropathy caused by the consumption
of gluten by individuals with a genetic predisposition. Its worldwide prevalence is between
1% and 2% [1-3]. Inflammation of the small intestine and villous atrophy happens to celiacs
due to the ingestion of gluten; therefore, the disease treatment consists of a completely
gluten-free diet (GFD) [1,2].
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The clinical manifestations of CD are classified as classic and non-classic [3,4]. The
classic signs and symptoms of the disease are gastrointestinal-related, the most frequent of
which are diarrhea, constipation, pain and bloating, flatulence, and weight loss [4,5]. In
addition, CD can also present extraintestinal manifestations such as anemia, osteoporosis,
recurrent mouth ulcers, chronic fatigue, depression, and dermatitis herpetiform [4,6,7].

Patients often report experiencing symptoms, but there are cases wherein individuals
with CD are asymptomatic even when presenting with intestinal mucosal damage [8,9].
The wide range of manifestations and clinical profiles, combined with the complexity of
diagnosing this condition, has led to a global underestimation of its prevalence [9-11].

The impact of celiac disease on the well-being of individuals can be significant, af-
fecting various aspects such as physical health, mental well-being, social interactions, and
overall daily functioning [3,12]. Several studies used the Celiac Disease Questionnaire
(CDQ) by Hatiser et al. in 2007, designed to assess health-related quality of life (HRQoL)
in patients with celiac disease [13]. Along with determining HRQoL, evaluating the effec-
tiveness of public policies (PPs) on CD outcomes is important since legislation is crucial in
providing support and improving the welfare of CD patients [14,15].

Public regulations should cater to individuals’ daily challenges with CD, including
access to safe dining options and gluten-free products [14,16]. It is crucial to understand
the socioeconomic impact of the disease when assessing policy efficacy, as it can lead to
financial burdens [14,17]. Policies should aim to provide financial assistance, insurance
coverage for gluten-free products, and other forms of support [18].

Different models of financial support for people with CD can be found worldwide.
For instance, in Italy and Argentina, the government has established a system through
which adults with CD are entitled to an allowance to offset the higher cost of gluten-free
foods [16,19], whereas, in Portugal and Australia, a tax deduction is available for people
with CD to claim expenses related to gluten-free products [16,20]. These approaches
alleviate financial strain and promote the adherence to a strict gluten-free diet [16].

Overall assessment of PPs on CD outcomes requires a multidimensional approach
that considers broader societal, economic, and psychological factors affecting affected
individuals” HRQoL [21-23]. Recognizing the significance of PPs for CD patients and their
influence on quality of life emphasizes the need to evaluate how a country’s regulations for
CD can directly impact the well-being of individuals with this condition [16,24].

This study aims to assess the correlation between the HRQoL of individuals with CD,
as evaluated by the CDQ [13], and the Public Policies for Celiac Disease Score (PPCDS) [25].
By examining these two measures, we can establish the extent to which PPs are linked to
enhanced HRQoL for this population.

2. Materials and Methods
2.1. Study Design

This study is a multicenter, cross-sectional exploratory research conducted in four
stages: (I) data acquisition and standardization from countries assessing the quality of
life (QoL) of individuals with celiac disease (CD) using the CDQ; (II) analysis of public
policies targeting people with CD in each participating country, spanning the years of
CDQ application and the current study year, employing the PPCDS method; (III) statistical
analysis of the gathered data; and (IV) correlation of QoL indicators across studied countries
with their respective public policies aimed at the investigated population. A summary of
the research process is presented in Figure 1.

To be included in this research, studies must have utilized the complete CDQ instru-
ment for adult patients across various countries. No language or date restrictions were
established. Studies that only evaluated children validated the instrument, or did not have
openly published data were excluded from the study. Before excluding studies that did not
have open data, we attempted contact with the corresponding author via email mentioned
in the papers.



Nutrients 2024, 16, 2855

3o0f 14

Stage Il «  Analysis and comparison of QoL
indicators across countries.
Correlation of standardized CDQ
data with PPCDS scores.
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(mean, SD).
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celiac disease using the PPCDS six
categories.

Scoring and categorization of
policies using a standardized table.
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on sample size, dietary adherence, Stage Il and PPCDS categories. Stage IV

educational status, and
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Compilation of data into a single
dataset.

Figure 1. Comprehensive workflow of the multicentric quality of life and public policies for celiac
disease research. CDQ: Celiac Disease Questionnaire; SD: standard deviation; PP: public policies;
PPCDS: Public Policies for Celiac Disease Score.

2.2. Data Collection and Screening Processes

The process of identifying countries that applied the CDQ instrument involved a
systematic review of the published literature using the following terms, their mesh terms,
and synonyms: “quality of life” AND (“celiac disease” OR “coeliac disease”) AND (“ques-
tionnaire” OR “instrument”) AND “adults” [26]. Our review was guided by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses protocol, which enabled us to
detect studies from different countries that could potentially meet the inclusion criteria [27].

After identifying eligible studies, the researchers extracted the mean and standard
deviation of each CDQ domain and total scores for the celiac population in the respective
country and year of data collection. Additionally, they gathered information on sam-
ple size, dietary adherence, educational status, and socioeconomic status from the CDQ
assessment results.

The PPCDS evaluates the level of assistance provided by countries to their celiac
populations through the assessment of six categories: the existence of regulations for
GF industrial food and GF meals, specialized health service support, food allowance or
financial incentives for individuals with celiac disease, gluten-free food certification, and
support from celiac disease associations. Each category is scored on a scale from 0 to 1,
where 1 represents the presence of relevant policies, and 0 indicates the absence of such
policies. The total PPCDS score ranges from 0 to 6, with higher scores indicating more
comprehensive and supportive public policies for individuals with celiac disease.

To assess PPs, two investigators conducted a targeted search for each country included
in the QoL analysis, examining policy documents, government websites, and published
literature on regulations, laws, and programs related to celiac disease from the same year
as the instrument application and the current policies. The search strategy was performed
using Google Search. It included combined keywords related to gluten-free products, meals,
regulations, certifications, labeling, and terms associated with celiac disease, healthcare
support, government assistance, and CD societies as proposed by the PPCDS original
study [25].

The identified policies were categorized using a standardized table, with each policy
marked as either “Yes” or ‘No; for every policy marked as “Yes”, 1 point was allocated. When-
ever discrepancies in categorization arose between the two investigators, they discussed
and reached a consensus.
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For countries with non-English official languages, the searches were conducted in
those languages with the assistance of the Google Translator tool. The CDQ scores and
PPCDSs were then compiled into a single dataset, with each country represented as a
data point.

2.3. Data Standardization and Quantitative Analysis

To allow for comparisons across countries, the CDQ domains and total scores, a
0-100 scale in two studies, were standardized to the instrument’s original 28-196 scale,
where 196 represents the best possible quality of life [13]. The CDQ is a 28-item instrument
that assesses four domains of quality of life: emotion, social, worries, and gastrointestinal.
Each domain consists of 7 items scored on a 7-point Likert scale. As a result, the highest
possible score for each domain is 49, and the total quality of life score is 196, which
represents the sum of all the item scores.

To enable comparability between countries, we used the weighted mean and pooled
standard deviation to present the CDQ findings consistently. This weighted comparison
was necessary as data from two studies had been calculated for two groups and did not
provide a final score [1,19].

After standardizing the CDQ data, we used the Spearman correlation to verify the
relationship between the CDQ domains and total scores with the PPCDS. Additionally, a
Student’s t-test was conducted to examine the strength and direction of the association
between the CDQ domain and total scores and the six PPCDS categories. All analyses
were performed using IBM SPSS Statistics for Windows [28]. Descriptive statistics, such as
the mean and standard deviation, were presented to summarize the statistical analysis of
the scores.

3. Results

Of the 21 studies identified through the systematic review, two were excluded for
having validated the instrument but not applying it to the population [29,30]; two were
excluded due to insufficient data [31,32]; and one was excluded for not thoroughly applying
the CDQ instrument [33]. The remaining 15 studies, representing 12 different countries,
were included in the final analysis, as they provided the necessary data for analyzing
CDQ scores.

3.1. Studies Characteristics

The 15 studies included in the final analysis were conducted between 2007 and 2023
in 12 unique countries: Argentina (n = 1; 6.67%) [34], Australia (n = 1; 6.67%) [35], Brazil
(n = 2; 13.33%) [36,37], France (n = 2; 13.33%) [21,38], Germany (n = 1; 6.67%) [13], Iran
(n=1;6.67%) [39], Italy (n = 2; 13.33%) [3,19], Morocco (n = 1; 6.67%) [40], Portugal (n =1,
6.67%) [41], Spain (n = 1; 6.67%) [42], Turkey (n = 1; 6.67%) [43] and the United Kingdom
(n=1; 6.67%) [1]. Notably, the dataset includes multiple studies from Brazil (2018 [36] and
2021 [37]), Italy (2011 [19] and 2013 [3]), and France (2014 [38] and 2022 [21]), allowing for
an evaluation of temporal trends in these regions.

The geographical distribution of the studies spans five continents, with representation
from South America (Argentina, Brazil), Oceania (Australia), Europe (France, Germany,
Italy, Portugal, Spain, United Kingdom), Asia (Iran, Turkey), and Africa (Morocco). Most
studies were conducted in European countries (n = 8; 53.33%).

In terms of sample characteristics, these studies involved 3982 celiac disease patients,
with sample sizes ranging from 45 to 787 participants per study. The average age of
the participants ranged from 29.83 to 49.0 years, with a higher proportion of females in
all studies.

In some studies, the lack of demographic data on marital status, socioeconomic status,
occupational status, education level, and dietary adherence to a gluten-free diet resulted in
a subset of participant information being unavailable. This made it impossible to conduct
further analysis across all the included studies.
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Except for three studies that did not investigate dietary adherence [19,39,42], the
celiac patients’” adherence to a gluten-free diet ranged from 50% to 100%. The studies
used diverse methods to assess self-reported dietary adherence, such as a five-point Likert
scale [3,34,36,37,41,43,44], a combination of the CDAT and GDF-S instruments [1], a 10-
point visual analog scale [21], three-day food diary as well as self-report adherence [35],
and a dichotomous inquiry [40].

Table 1 summarizes the countries” CDQ domain scores and total scores, the PPCDSs,
the studies’” sample sizes, and publication years. The table was ordered alphabetically and
chronologically to optimize visualization in cases with multiple studies for a given country.

Table 1. CDQ scores and PPCDSs by country and year.

Year n PPCDS CDQ
Emotion Social Worries Gastrointestinal Total
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Argentina [34] 2020 171 6 26.07 (10.38) 35.80 (9.25) 28.82 (10.11) 33.77 (9.24) 124.14 (32.44)
Australia [35] 2020 45 6 32.90 (0.99) 41.00 (6.12) 39.80 (0.79) 33.00 (0.88) 147.00 (3.31)
Brazil [36] 2018 450 4 27.06 (10.08) 34.67 (7.08) 31.17 (8.54) 35.17 (6.23) 128.06 (27.08)
Brazil [37] 2021 674 4 34.81 (8.42) 25.82 (8.87) 34.86 (10.25) 29.77 (10.75) 125.26 (32.02)
France [38] 2014 211 6 29.55 (9.20) 38.75 (9.91) 34.43 (9.62) 35.98 (8.07) 138.71 (30.91)
France [21] 2022 787 6 33.46 (8.82) 41.44 (8.40) 36.82 (8.82) 38.92 (7.98) 150.64 (20.16)
Germany [44] 2007 446 3 32.30 (8.50) 42.40 (7.10) 37.00 (8.80) 39.30 (7.10) 151.10 (25.20)
Iran [39] 2018 81 1 27.64 (10.81) 29.37 (10.72) 27.11 (10.38) 35.06 (9.76) 119.18 (34.00)
Italy [19] 2011 187 5 32.92 (7.62) 42.09 (6.75) 40.24 (51.34) 39.31 (5.82) 154.53 (20.86)
Italy [3] 2013 171 6 34.00 (8.00) 43.00 (7.00) 40.00 (8.00) 41.00 (7.00) 159.00 (24.00)
Morocco [40] 2022 112 2 26.23 (4.68) 31.76 (9.69) 25.03 (8.36) 34.67 (6.72) 117.73 (24.61)
Portugal [41] 2023 234 6 28.35 (7.60) 23.03 (9.53) 26.77 (8.78) 25.12 (8.81) 103.28 (31.15)
Spain [42] 2022 92 6 27.48 (4.78) 40.23 (5.84) 30.79 (5.72) 32.53 (7.76) 131.03 (24.10)
Turkey [43] 2015 205 4 28.60 (9.00) 34.00 (8.10) 28.00 (8.50) 34.20 (8.30) 124.80 (28.10)
United Kingdom [1] 2021 116 6 34.20 (5.57) 44.10 (6.32) 40.40 (6.78) 37.85 (7.63) 156.55 (21.77)

SD: Standard Deviation; PPCDS: Public Policies for Celiac Disease Score; CDQ: Celiac Disease Questionnaire.

The total CDQ scores varied across countries, reflecting differences in the quality of life
among individuals with celiac disease. The highest-scoring countries were Italy, the United
Kingdom, and Germany. Italy ranks first and third with the best quality of life among celiac
disease patients. The countries with the lowest scores are Iran, Morocco, and Portugal.

For countries that assessed the quality of life at two different time points, Italy and
France showed an improvement, going from a score of 154.53 to 159.0 points and from
138.71 to 150.64, respectively. In contrast, a worsening in general QoL was observed in
Brazil between 2018 and 2021.

Regarding public policies, Iran, Morocco, and Germany had the lowest scores on the
PPCDS scale. Conversely, Italy in 2013, the United Kingdom, Australia, France, Spain,
Argentina, and Portugal scored higher on the PPCDS. Details on the scores for each PPCDS
category can be found in Table S1 in Supplementary Materials.

3.2. Public Policies for Celiac Disease Score (PPCDS)

Figure 2 illustrates variations in the PPCDS across different countries and timelines.
Argentina, Australia, France, Italy, and the United Kingdom consistently achieved the
highest PPCDS of 6 over multiple years. In contrast, Brazil consistently scored 4 from 2018
to 2024. Germany improved from 3 in 2007 to 6 in 2024, and Turkey’s scores increased
from 4 in 2015 to 5 in 2024. Although Iran’s PPCDS improved from 1 in 2018 to 2 in 2024,
it remains categorized in the lower end, similar to Morocco, which maintained a score of
2 over the years. The data also highlight regional disparities, with European and Latin
American countries achieving higher PPCDSs than Asian and African nations.
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Country and Year

Argentina 2024
Argentina 2020

Australia 2024
Australia 2020

Brazil 2024
Brazil 2021
Brazil 2018

France 2024
France 2022
France 2014

Germany 2024
Germany 2007

Iran 2024
Iran 2018

Italy 2024
Italy 2013
Italy 2011

Morocco 2024
Morocco 2022

Portugal 2024
Portugal 2023

Spain 2024
Spain 2022

Turkey 2024
Turkey 2015

w
PPCDS Score

United Kingdom 2024
United Kingdom 2021

0 1 2 3 4 5 6
PPCDS Score

Figure 2. Comparative timeline of PPCDS across countries. PPCDS: Public Policies for Celiac
Disease Score.

3.3. Association between HRQoL and PP

Figure 3 presents a spider chart that compares the CDQ domain scores—Emotion,
Worries, Gastrointestinal, and Social—across 15 countries and years. Each axis represents
one of the four domains, with scores normalized to a common scale from 0 to 49. The chart
uses a diverse color palette based on the chromatic circle, ensuring clear differentiation
between countries. This visualization allows for a comprehensive comparison of how
different countries and years perform across these critical quality-of-life dimensions for
individuals with celiac disease. The use of vibrant, non-repetitive colors enhances the
chart’s readability, making it easier to identify patterns and contrasts in the domain scores
across the analyzed countries.

The analysis revealed a positive association between PPCDS and CDQ, with a Spear-
man correlation score of 0.358. A positive association exists between most PPCDS items
and CDQ domains (Table 2). However, the category of meal regulations was associated
with reduced scores in the social and gastrointestinal CDQ domains and lower total CDQ
scores (Table 2). Additionally, this PPCDS item was not associated with the worries CDQ
domain. Furthermore, regulations concerning industrial food products and specialized
health services did not show an association with the gastrointestinal CDQ domain. Lastly,
gluten-free certification for manufactured meals was not associated with the emotion CDQ
domain. Since all countries presented celiac disease associations, the correlation between
this PP and CDQ cannot be evaluated.
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= Argentina 2020
= Australia 2020
Brazil 2018
Brazil 2021
= France 2014
= France 2022
e Germany 2007
Iran 2018
— |taly 2011
— |taly 2013
= Morocco 2022
= Portugal 2023
— Spain 2022
= Turkey 2015
= United Kingdom 2021

Worries

Gastrointestinal

Emotion

Social

total PPCDS

Figure 3. CDQ domain scores and total PPCDSs (normalized) by country and year. CDQ: Celiac
Disease Questionnaire; PPCDS: Public Policies for Celiac Disease Score.

Table 2. Relationship between CDQ scores and PPCDS categories.

Yes No p?
Mean (SD) ! Mean (SD) !

n 3789 193
Regulations concerning Emotion 31.54 (8.60) 26.82 (7.85) 0.000
industrial food products Social 36.18 (8.11) 30.76 (10.13) 0.000
Worries 34.54 (14.33) 25.90 (9.26) 0.000
Gastrointestinal 35.24 (8.20) 34.83 (8.13) 0.496
Total 137.55 (26.58) 118.34 (28.92) 0.000

Regulations relating n 2951 1031
to meals Emotion 31.54 (8.65) 30.65 (8.32) 0.003
Social 35.01 (8.34) 38.49 (7.88) 0.000
Worries 34.26 (8.99) 33.72 (23.24) 0.466
Gastrointestinal 34.44 (8.48) 37.45 (7.34) 0.000
Total 135.31 (27.00) 140.36 (25.79) 0.000
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Table 2. Cont.
Yes No p?
Mean (SD) ! Mean (SD) !
Specialized health n 3901 81
service support Emotion 31.39 (8.51) 27.64 (10.88) 0.003
Social 36.05 (8.16) 29.37 (10.79) 0.000
Worries 34.27 (14.20) 27.11 (10.45) 0.000
Gastrointestinal 35.23 (8.16) 35.06 (9.82) 0.880
Total 136.98 (26.52) 119.18 (34.21) 0.000
Food allowance and/or n 2014 1968
financial incentive Emotion 31.58 (8.28) 31.04 (8.84) 0.046
Social 38.82 (8.28) 32.94 (8.16) 0.000
Worries 35.31 (17.63) 3291 (9.27) 0.000
Gastrointestinal 36.30 (7.82) 34.12 (8.57) 0.000
Total 142.07 (24.54) 131.03 (28.73) 0.000
n 2219 1763
Gluten-free certification Emotion 31.31 (8.35) 31.32 (8.86) 0.954
for manufactured meals Social 38.38 (8.26) 32.81 (8.30) 0.000
Worries 34.63 (16.99) 33.48 (9.44) 0.007
Gastrointestinal 36.10 (7.87) 34.11 (8.66) 0.000
Total 140.48 (24.88) 131.75 (29.05) 0.000
Celiac disease n 3982 0
Associations 3 Emotion 31.31 (8.56) - -
Social 35.91 (8.22) - -
Worries 34.12 (14.13) - -
Gastrointestinal 35.22 (8.20) - -
Total 136.61 (26.69) - -

1 Weighted mean and Pooled Standard Deviation; 2 Independent Student ¢ test; > All countries presented celiac

disease associations.

4. Discussion

4.1. Insights on HRQoL Analysis
Both Brazilian studies observed that individuals who followed a strict GFD had

higher overall QoL and by domains [36,37]. The same association was observed by the
Argentinian [34], French [21,38], Portuguese [41], Turkish [43], British [1], and German [13]
studies. Such observations also correlate with the low “worries” subscale scores since
they are related to a GFD and, consequently, to regulations for GF products and their
enforcement [16,45].

The substantial price gap between GF food and gluten-containing food likely con-
tributes to the observed lower CDQ scores, as affordability concerns can negatively impact
the mental well-being and social aspects of individuals with CD, which are directly reflected
in the worries and social CDQ domains [46—48]. Studies have emphasized the need for
governmental financial aid, as not having access to secure GF products and meals also
burdens the health system due to disease advancement [24,49,50].

Strict adherence to the gluten-free diet can enhance physical and physiological well-
being. Still, it may also put a strain on mental health and social aspects, as observed in the
German celiac disease questionnaire [44]. Individuals may feel insecure about eating out,
fear gluten cross-contamination, or be perceived as different for bringing home-cooked
gluten-free meals when dining out [23,33]. Access to GF certification could reassure celiacs
as it is a form of communication and transparency with consumers [51].

However, according to the latest French celiac disease questionnaire, an essential
improvement in health-related quality of life was observed per additional year following
the gluten-free diet [21]. The authors believe patients became habituated to managing
the restrictive lifelong diet and found comfort in being part of celiac societies, resulting
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in less reported anxiety and fewer social difficulties the longer they had adhered to the
diet [21,33].

Most European countries, with the exception of Portugal, scored higher in the CDQ
(Table 1). However, it is essential to note that the assessment of HRQoL of Portuguese
celiacs occurred during the COVID-19 pandemic [41]. The two studies that also collected
data during the pandemic period were the Spanish and the Brazilian second study [37,42].

Portugal’s research obtained general sub-optimal scores, but it should be considered
that 44.9% (n = 129) of the study’s participants did not follow a strict GFD [41]. Therefore,
even though being at home could offer more trust in the secureness of the meal prepared,
participants could have fallen into the temptation of eating gluten-containing food with
family members, for instance [12,23,41].

According to the study performed in Brazil during the COVID-19 pandemic, Brazilians
obtained higher scores in the social and worries domains, which could be related to the fact
that 88.57% (n = 597) of the participants adhered to the dietary treatment [37]. The Spanish
research also observed a higher score in the social item [42]. As a positive outcome, the
pandemic period provided a sense of safety as meals were mainly prepared at home, and
celiacs could avoid social events in places with gluten-containing food [37,52].

When analyzing the countries with HRQoL accessed more than once, France and Italy
have both bettered their overall scores and subcategories [3,19,21,38]. Brazil obtained an
overall score of 1.8 points lower and better in the emotion and worries categories than in
the first assessment [36,37]. However, as mentioned, this second CDQ application occurred
during the pandemic [37]. Following up on countries” CD HRQoL periodically would be
interesting so governments and health professionals can identify opportunities to improve
celiac patient support [15,25].

4.2. Public Policies for Celiac Disease Score (PPCDS)

As evidenced in Figure 2, the European and Oceanian countries tend to have higher
PPCDSs. These continents, alongside North America, have presented an increase in CD
diagnoses in recent decades [25,53]. Conversely, the scores indicate that the African and
Asian countries maintain relatively lower PPCDSs as in the 2019 assessment [25]. This
is likely due to the lack of comprehensive population-based studies in regions such as
Africa and Asia, which could explain the lower investment in patient support in those areas
compared to other continents [53].

The exception is Turkey, an intercontinental country categorized as an Asian coun-
try for analytical purposes by the World Health Organization [54]. Turkey ‘s one-point
improvement in the PPCDS between 2015 and 2024 is due to implementing a financial
incentive policy for patients with CD, who are categorized today with a high score [25].
That indicates a national effort to support this population.

Additionally to Turkey, other countries have bettered their PPCDS since the period
of the CDQ assessment. In 2007, Germany had a moderate PPCDS of 3 points, which
was still higher than Iran and Morocco ‘s present scores. At the time, Germany presented
regulations for gluten-free food products, specialized health services, and celiac society.

Since then, Germany has implemented policies related to partial financial aid through
tax deductions for the extra costs associated with gluten-free foods if they exceed a certain
percentage of the individual’s income. The UK, Spain, Italy, France, Australia, and Portugal
already had PPs regarding food allowances or financial support.

The UK expanded the list of items in the GFD prescription provided through the
National Health System. Argentina, Italy, and Spain augmented the allowances according
to inflation and the cost of GF food and expanded the eligibility criteria. Portugal provided
partial subsidies for GF food in 2023 and implemented a new policy giving tax deductions
for the additional costs of medically prescribed GF food. Australia adjusted the process of
claiming tax deductions for the additional costs of the GFD [20].

It is imperative to highlight that the financial assistance PP is, in all countries included
in this study, not available in the whole nation 's territory [48,55]. As celiac disease cases
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continue to spike, there is an impending need for reevaluating patient care and expanding
regulations to ensure patient security [15,56].

Although access to CD diagnostic tools may have increased, healthcare professionals’
need for knowledge and the diverse symptoms of this chronic condition still present
challenges to suspecting and confirming the diagnosis [57,58]. Therefore, having CD-
specialized healthcare is important to minimize delay in diagnosis and reduce exposure to
gluten, which impacts QoL and life expectancy [59,60].

Nowadays, all countries included in this research have health centers with pathology-
trained professionals. In addition, the records found of these centers were linked to
universities, schools, and hospitals in all nations. That suggests that CD knowledge
needs to be publicized to already-trained health professionals and beyond the academic
sphere [57,58].

Regarding the lowest-scoring countries, as shown in Figure 2, Iran and Morocco s
scores suggest poorer support for individuals with CD in these countries than others. These
findings align with [40].

According to the PPCDS data (Figure 2), despite the improvement in Iran ‘s score, it
is still alongside Morocco, the only two countries in this study that lack formal national
regulations for gluten-free food labeling. In these countries, industries and restaurants
follow general food safety standards focused on quality and safety, but there are no specific
gluten-free labeling requirements. This represents food insecurity and elevates worries for
individuals with celiac disease [15,56].

Additionally, manufacturers who voluntarily include gluten information to appeal
to health-conscious consumers and those with dietary restrictions frequently do not have
exclusively gluten-free production [61]. As a result, the imported products certified as
gluten-free are the most trustworthy options. Still, they are seen as a luxury since the
products are hard to find and have elevated prices, making access to them difficult in
Morocco and Iran [18,40].

Since gluten-free products cost more than traditional food items, maintaining a lifelong
GFD can be onerous and a significant barrier to treatment adherence [49,62]. As previously
documented, the cost disparity between gluten-containing products and gluten-free coun-
terparts varies across countries [14,17]. For example, in Greece, gluten-free products can be
22-334% more expensive in supermarkets and 88-476% in pharmacies [63]. Meanwhile, in
Morocco, gluten-free prices can be 115-1309% higher than regular versions [61].

Furthermore, the elevated cost of gluten-free products represents a significant barrier
to adhering to the necessary treatment, and the GFD directly impacts the gastrointestinal
domains and indirectly affects the emotional and social aspects of health-related quality of
life [18,56,62].

4.3. Association between HRQoL and PPs

This study is the first to investigate the relationship between the HRQoL of individuals
with CD and the PPs in place for this patient population. The findings reveal a positive
correlation between the PPCDSs and the CDQ scores, suggesting that countries with more
comprehensive public policies addressing celiac disease tend to have better overall quality
of life outcomes for those with this condition.

While most PPCDS components positively correlated with various CDQ domains
(Figure 3 and Table 2), indicating broad benefits for celiac patients across different aspects
of life, an exception was observed in meal regulations. This specific policy category was
associated with lower scores in the social and gastrointestinal domains of the CDQ and the
overall CDQ scores.

These meal regulations may not be fully enforced, or their implementation may not
effectively address the social and gastrointestinal concerns of individuals with celiac disease.
Producing gluten-free meals in professional kitchens that also handle gluten-containing
foods can pose significant challenges [64-66]. As a result, individuals with celiac disease
often opt to dine in exclusively gluten-free restaurants [62,67,68].
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While the meals may be safe, celiacs have reported feeling socially isolated and judged
when inviting family members and friends to eat in a 100% gluten-free establishment,
which can negatively impact their social experiences [12,23,33]. Hence, having laws to
guide GF meal production does not mean that the policies are being followed or that celiac
consumers will trust the restaurants; this result suggests that this PP alone will not make
people with CD more confident about dining out [23,33,51].

Similarly, the presence of GF certification for manufactured meals did not show a
significant positive association in the worries domain of the CDQ, indicating that, while
this certification is essential and could be effective, it alone may not be sufficient to allevi-
ate the concerns and fears experienced by individuals with CD [23,33]. Considering that
consumers’ trust in certifications is related to the perception of credibility in the food pro-
duction process, the simultaneous implementation of meal regulations and GF certification
could be more effective in attenuating concerns about celiacs [51].

Moreover, the availability of specialized health services did not correlate with improve-
ments in the gastrointestinal domain of the CDQ. This absence of association could have
been due to the reduced number of specialized health centers in each country. Therefore,
celiacs are still attended to, and cared for by health professionals who are not trained in
CD [57,58].

4.4. Study Limitations

This study’s cross-country comparisons between developed and developing economies
with varying public policies may limit the generalizability of its findings to all countries
globally. They may not represent continental-level assistance for celiac patients. Addition-
ally, the HRQoL data included only some CDQ assessments made to date, as the researchers
could not assess data from three articles that may have met the inclusion criteria despite
attempts to contact the authors via email and social media.

Furthermore, the PPCDSs may not fully capture the nuances of how PPs are imple-
mented and enforced across diverse cultural and socioeconomic contexts. Additionally,
since some of the policies included in the PPCDS are only regional rather than national,
some participants in the CDQ may have access to these policies, which could have dimin-
ished the observed association between public policies and quality of life.

5. Conclusions

The findings of this study suggest that PPs designed to address the needs of individ-
uals with CD are associated with better HRQoL outcomes. By highlighting the complex
relationship between specific policy domains and various aspects of well-being, this re-
search underscores the importance of a multidimensional approach to policymaking and
implementation to support the CD community effectively. Monitoring the enforcement of
these regulations, expanding them to all national territories, and educating health profes-
sionals to assist celiac patients are necessary steps. Future research should further explore
the nuances of policy implementation and additional factors that may influence the QoL
for those living with CD. In summary, monitoring the QoL of these individuals over time
would provide valuable insights to governments and policymakers.
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