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Is Ramadan fasting associated with low scores of Healthy Eating Index?
¢ Esta asociado el ayuno de Ramadan con puntuaciones bajas en el Indice de Alimentacion
Saludable?
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Abstract

Background: intermittent fasting diets that reduce or completely restrict food intake for specific periods have become more popular in recent
years. Fasting in Ramadan is also an example of these intermittent fasting practices. In fasting practices focusing on the duration of nutrition,
less emphasis was placed on the information on the dietary pattern.

Objective: this study aims to evaluate the Healthy Eating Index (HEI) and diet quality in fasting individuals in Ramadan.

Material and methods: this study was a cross-sectional study, conducted with adults aged 18-65 years. Food consumption record was taken
with a 24-h-record with food consumption form. Diet quality and adequacy were assessed with the HEI, Nutrient Adequacy Ratio (NAR), and
Average Adequacy Ratio (MAR) from food consumption records.

Results: according to study results, HEl and NAR Ca scores were statistically significantly lower in the fasting group than in the non-fasting
group (p < 0.05). In the non-fasting group, HEI scores showed a negative correlation with body mass index (BMI) (kg/m?) and waist-hip ratio
Keywords: (r=-0.023,r=-0.148, p < 0.05).

Diet quality. Fasting. Conclusion: this study claimed that fasting might be associated with low scores of HEI. These results suggest that specific nutritional recom-
Ramadan. mendations should be developed for fasting individuals.
Resumen

Introduccion: las dietas de ayuno intermitente que reducen o restringen por completo la ingesta de alimentos durante periodos especificos se
han vuelto mas populares en los dltimos afios. El ayuno en Ramadan también es un ejemplo de estas précticas de ayuno intermitente. En las
practicas de ayuno centradas en la duracion de la nutricion, se ha puesto menos énfasis en la informacion sobre el patron dietético.

Objetivo: este estudio tiene como objetivo evaluar el indice de alimentacion saludable (IAS) y la calidad de la dieta en personas en ayunas en
Ramadan.

Material y métodos: se trata de un estudio transversal, realizado con adultos de 18 a 65 afios. El registro de consumo de alimentos se tomo
con un registro de 24 horas con formulario de consumo de alimentos. La calidad y la adecuacion de la dieta se evaluaron con el IAS, el indice
de adecuacion de nutrientes (NAR) y la ratio de adecuacion promedio (MAR) de los registros de consumo de alimentos.

Resultados: de acuerdo con los resultados del estudio, las puntuaciones de HEI' y NAR Ca fueron estadisticamente significativamente méas
bajas en el grupo que hace ayuno que en el grupo sin ayuno (p < 0,05). En el grupo sin ayuno, las puntuaciones HEI mostraron una correlacion

Palabras clave: negativa con el indice de masa corporal (IMC) (kg/m?) y la relacion cintura-cadera (r = -0,023, r = -0,148, p < 0,05).
Calidad de la dieta. Ayuno. ~ Gonclusidn: este estudio afirmo que el ayuno podria estar asociado con puntuaciones bajas de IAS. Dichos resultados sugieren que se deben
Ramadan. desarrollar recomendaciones nutricionales especificas para las personas que hacen ayuno.
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INTRODUCTION

Intermittent fasting diets reduce or completely restrict food
intake for specific periods (16-48 hours) and are associated
with various health benefits (1,2). These benefits are decrease
in levels of glucose, insulin, total cholesterol, tumor necrosis
factor alpha (TNFay), interleukin 6 (IL-6) levels, increase in in-
sulin sensitivity and adiponectin levels, improvement in synaptic
plasticity, neurogenesis, and cognitive function, and decrease in
inflammation (2). Interest has undoubtedly increased significantly
on fasting and its consequences on health in general recently (3).

Fasting in Ramadan is also an example of these intermittent
fasting practices, which include a fasting period that lasts for an
average of 12 hours. Although Ramadan fasting is applied within
the scope of religious beliefs to fulfill the requirements of faith, it
can also positively affect health status. Usually, this seasonal shift
impacts the amount of daily fasting time that occurs in any given
location with two meals and (sunrise [Sahur] to sunset [Iftar])
(4,5). Ramadan is the ninth month of the Islamic lunar calendar
and fasting during Ramadan is the religious duty of all healthy
adult Muslims (6).

Intermittent fasting focuses on when one can consume meals
within a day or a week (7). However, the type and pattern of
foods consumed in fasting practices are critical in interpreting
their health effects. For this reason, it is essential to evaluate
the compatibility of the foods consumed with healthy nutrition
recommendations. Religious rituals are considered among the
principal factors that impact dietary behaviors and food choic-
es (8). Some studies in high and upper-middle income countries
claimed that Muslims eat unhealthier foods high in carbohydrates
and fat during Ramadan (9,10). However, studies evaluating the
dietary habits of fasting individuals in different Muslim countries
reveal different results, some of them reporting an increase in
saturated fat and trans-fatty acid intake during this period, and
others showing that sodium and fiber intake were decreased,
whereas micronutrient intake was increased or remained un-
changed (11-13). In studies evaluating body weight, it is seen
that there are also different results in different Muslim societies.
Abizari and Ali (2018) reported an increase in diet variety and a
decrease in body weight after fasting (5), while another study
reported an increase in body weight (10). These results suggest
that the nutritional habits of individuals change during Ramadan
and may vary between societies.

The Healthy Eating Index (HEl) and dietary quality indices are
defined as measurement tools that summarize the general nu-
tritional quality, comply with the nutritional guidelines and help
to monitor the changes in the general diet in a simple and fast
way, as well as allowing a quick assessment of the nutritional
adequacy of the individuals (14-16). The HEl is an assessment
that measures the quality of an individual’s diet based on rec-
ommendations in the American National Dietary Guidelines. This
index evaluates 12 food groups including total fruit (total of fruit
and fruit juices), whole fruits, green leafy vegetables and citrus
fruits and other vegetables, total grains, whole grains, milk and
its products, meat and products, vegetable oils, saturated fats,
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sodium, fats, alcohol and energy from added sugar (15). The
consumption of an appropriate combination of various foods
helps to ensure nutrient adequacy (16). At this point, dietary ade-
quacy indices appear to provide a general assessment. However,
there are few studies investigating the diet quality during fasting.
In the light of this information, this study aims to evaluate the HEI
and diet adequacy in fasting individuals.

METHODS

This study was a cross-sectional study, conducted with adults
aged 18-65 years during Ramadan in Samsun (Turkey). The
sample number of the study was calculated with the Minitab
Power Analysis Program, and it was aimed to reach 423 peo-
ple with 0.05 sampling error and 95 % reliability in the sur-
vey (17). Ethical approval of the study was obtained from the
Ondokuz Mayis University Clinical Research Ethics Committee
(No. 2021/162).

Data collection was carried out following the principles of the
Declaration of Helsinki, after obtaining consent from the par-
ticipants. The survey was announced on-line and administered
to the participants who agreed to participate in the study using
the Google Docs form. Participants began the survey by provid-
ing electronic informed consent. The survey included questions
eliciting demographic information, fasting status and food con-
sumption records. Individuals who could not complete the ques-
tionnaire form and were outside the specified age range were
excluded from the study.

Food consumption was taken with a 24-h-record with food
consumption form. In recording food consumption amounts, in-
formation was given about the net quantities known by house-
hold measurements (water glass, tea glass, coffee cup, mug, ta-
blespoon [wiping, heaping], ladle, dessert spoon, small, medium,
large size, etc.). The amount of energy and nutrients it provides
was calculated using the Nutrition Data Base Software (8.1), and
the daily amount of food types and nutrients was found (18).

Diet quality and adequacy were assessed with the HEI, Nu-
trient Adequacy Ratio (NAR), and Average Adequacy Ratio
(MAR) (2). These indices were calculated from the food con-
sumption records.

HEI scoring is calculated with the amounts per 1,000 kcal
(g) and the percentages of energy contribution, especially for
saturated fat and added sugar. In HEI-2005, diet is scored out
of 100 points, and a score above 80 indicates good nutrition, 51-
80 indicates adequate nutrition, and a score below 50 indicates
malnutrition (15,19).

Diet quality was obtained by evaluating the NAR and MAR
calculations. NAR scores were calculated by dividing the intake
of 12 nutrients, including energy, protein, vitamin C, vitamin D,
thiamine, riboflavin, and iron, by daily requirements. Each nutri-
ent adequacy ratio is taken as 100 % of the recommended die-
tary intake values to compensate for low intakes of nutrients and
to prevent high intakes of certain nutrients. The MAR value was
obtained by dividing the NAR value by the total nutrients (16).
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Anthropometric measurements are based on self-declara-
tion. BMI was calculated by dividing body weight (kg) by height
squared (BMI = weight [kg]/length [m?]). The World Health Or-
ganization (WHO) classification was used to evaluate BMI. Ac-
cordingly, individuals with a BMI of < 18.5 kg/m? are under-
weight, with 18.5-24.9 kg/m? are normal weight, with 25.0-29.9
kg/m? are overweight, and with > 30.0 kg/m? are obese (20).

Statistical analyses were performed using the SPSS 22.0 pro-
gram. Descriptive variables are given as mean = standard deviation
(X = SD), and nominal variables as frequency and percentage. Nor-
mality test was performed to determine whether the parametric test
assumptions were met. According to the results of this test, the dif-
ference between the means was calculated using the t-test or the
Mann-Whitney U-test. The differences between the groups were
evaluated with the Chi-squared test and the Kruskal-Wallis test, re-
spectively. Differences were considered as significant at p < 0.05.

RESULTS

The general characteristics of the participants are given in
table I. Accordingly, 66.9 % of all participants are female, and
33.1 % are male.

The participants’ HEI, NAR and MAR scores according to fast-
ing status are given in table Il. Accordingly, HEl and NAR calcium
scores were statistically significantly lower in the fasting group
than in the non-fasting group. There was no difference between
the groups in other NAR components and MAR scores.

Anthropometric measurements of participants according to
fasting status and HEI groups are given in table lll. While there
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Table | (Cont.). Participants characteristics

Summary values
Characteristics (n = 405)
n (%)
Educational status
Literate 7(1.7)
Primary-secondary school 76 (18.7)
High school 134 (33.1)
Associate-Bachelor’s 180 (44.7)
Graduate 7(1.7)
Employment status
Employee 252 (62.3)
Unemployed 153 (37.7)
Smoking
Yes 93 (23.0)
No 312 (77.0)
Alcohol
Yes 44(10.9)
No 361 (89.1)
Chronic disease
Yes 78(19.3)
No 327 (80.7)
Fasting status
Yes 130 (32.1)
No 275 (67.9)

Table Il. HEI, NAR and MAR scores
according to fasting status

was no difference between the groups in anthropometric meas-
: . ) ) HEI, NAR and .
urements according to fasting status, body weight (kg), waist Fasting status
. ) L ) MAR scores
circumference (cm), neck circumference (cm), waist-hip ratio
and BMI (kg/m?) were statistically different in the poor diet group Yes (n = 130) | No (n = 275) 5
compared to the other group and significantly higher (p < 0.05). Mean + SD | Mean + SD
The correlations between HEI scores and anthropometric HEl 4723+124 | 50.09+13.0 | 0038
measurements are given in table IV. Accprdmgly, in Fhe nqn—fast— NAR calcium 0.69 %03 0.78 % 03 0.003"
ing group, HEI scores showed a negative correlation with BMI -
(ko/m?) and waist-hip ratio (r = -0.023, r = -0.148, p < 0.05), NAR protein 134£05 | 13905 | 0275
NAR iron 1.03+£0.6 099=+07 0.280
Table |. Partici h o NAR vitamin A 168+24 1.90+35 0171
able I. Participants characteristics NAR vitarin C 154+11 15611 | 0849
- Summary values NAR folate 0.41£0.2 043+02 | 0562
Characteristics (n = 405) —
n (%) NAR niacin 157 +0.7 1.64+0.7 0.268
NAR thiamin 0.81+04 0.83+04 0.789
Gender
Male 134 (33.1) NAR riboflavin 118+04 12806 0.161
Female 271 (66.9) NAR vitamin B12 1.82+16 1.90 +3.2 0.657
Age (years) 33.0+13.4 NAR vitamin D 0.10+0.3 010+0.2 0.791
Marital status NAR energy 0.81+04 0.79+0.3 0.902
Married 170 (41.9) MAR 1.08+04 1.13+0.7 0.621
Single 235 (58.1) HEI: Healthy Eating Index; NAR: Nutrient Adequacy Ratio; MAR: Average

(Continues on next column)

Adequacy Ratio. Mann-Whitney U Test. *Significant at the 0.05 level.

[Nutr Hosp 2022;39(5):1058-1063]




IS RAMADAN FASTING ASSOCIATED WITH LOW SCORES OF HEALTHY EATING INDEX? 1061
Table lll. Anthropometric measurements of participants according to fasting status
and HEI groups
Fasting status HEI groups
Anthropometric Yes No Total . Needs Poor diet Total
measurements (n =130) (n = 275) (n = 405) P |m:)nrc;v$7n;()ent (n = 227) (n =404) P
Mean = SD Mean + SD
Body weight (kg) 71.30+16.7 | 69.85+154 | 70.32+15.8 | 0484 | 6853+16.0 | 71.69+15.6 | 70.30 +15.8 | 0.027"
Height (cm) 166.25+9.6 | 166.72 +8.9 | 166.57 +9.1 | 0.534 | 166.37 £9.1 | 166.70+9.2 | 166.60 = 9.1 | 0.870
Waist circumference (cm) | 85.63 +15.5 | 84.47 +16.2 | 84.84 +16.0 | 0.308 | 82.55+152 | 86.60+16.4 | 84.80 = 15.9 | 0.007*
Hip circumference (cm) | 102.03 +13.8 | 100.22 + 12.6 | 100.80 £ 13.0 | 0.276 | 99.8+12.0 |101.60 +13.7|100.80 + 13.0| 0.242
Neck circumference (cm) | 34.99+4.8 | 34.94+7.01 | 3495+6.4 |0498| 3473+8.0 3511+48 | 3494+64 | 0.033"
Waist/hip ratio 0.839+01 | 0843+012 | 084+01 |0.951 0.83+0.1 0.85+0.1 084 £0.1 | 0.006*
BMI (kg/m?) 2577 +56 | 2510+50 | 253152 [ 0290 | 247354 2580+51 | 25631+52 | 0.011*
HEI: Healthy Eating Index; BMI: body mass index. Mann-Whitney U test; Chi-squared test. *Significant at the 0.05 level.
Table IV. Correlation between HEI scores and anthropometric measurements
atEcl)::iz;etso Height | Body weight circu‘:vnaf:esrtence circun:IfIZrence circu"rlnefce:l:ence BMI V\.Iaist t_o
fasting status [ (kg) (cm) (cm) (cm) bt | Pl
Fasting status r r r r r r r
Yes HEI scores 0.000 -0.150 -0.350 -0.280 -0.600 -0.070 -0.410
No HEI scores -0.040 -0.107 -0.970 0.016 -0.035 -0.123* -0.148*

HEI: Healthy Eating Index; BMI: body mass index; r: Spearman correlation coefficient. *Correlation is significant at the 0.05 level.

DISCUSSION

Intermittent fasting diets are associated with positive health
benefits. However, these diets’ dietary adequacy present contro-
versial results (11-13). The common dietary practice of Ramadan
fasting is to consume one large meal at Iftar and one lighter meal
at Sahur; some Muslims also consume an additional meal before
sleeping (4). Hence, changes in eating behavior during Ramadan
are expected and dietary diversity might be affected positively or
negatively. This study was aimed to evaluate dietary patterns with
the HEl and diet adequacy in fasting individuals.

The main findings were that HEl and NAR Ca scores of the
non-fasting (n = 275, 67.9 %) individuals were found to be
statistically significantly higher than in the fasting group (130,
32.1 %) (p < 0.05). There was no difference between the other
NAR components and MAR scores groups. There are not many
studies in the literature evaluating the HEl scores of individu-
als who fast during Ramadan. However, one study reported
that there is no difference between two intervention groups:
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intermittent energy restriction (IER) intervention group and con-
tinuous energy restriction (CER) control group in terms of HEl
scores (21). When the studies evaluating the diet diversity of in-
dividuals were examined, one study showed that mean dietary
diversity scores (DDS) increased significantly during Ramadan
while mean daily meal frequency decreased (5). Another study
reported strong evidence that Muslim women have more diverse
diets during Ramadan (9). However, in another study, researchers
reported the dietary intake of fasting individuals (n = 120, 20-45
years) had not enough diversity (17). Shatila et al. (2021) report-
ed decreased Ca intake during Ramadan (806.5 + 233.0 mg/d
and 672.0 = 264.9 mg/d, respectively), similar to our results.
Although our study was conducted with a cross-sectional design,
a different design with a control group with NAR scores presents
similar results. The mentioned study also reported a decrease in
vitamin C, vitamin A, and folate intake. However, no differences
were found for these nutrients between fasting and non-fasting
group (p > 0.05). Having dietary intakes of macronutrients within
the acceptable reference range for protein, carbohydrate, and
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fat, with higher intakes of many of the micronutrients (vitamin A,
[3-carotene, vitamin G, folate, and magnesium) and fiber, sug-
gests that an intermittent fasting regimen, such as the one fol-
lowed in Ramadan, may be a more practical dietary modification
than caloric restriction (8).

Religion and religious rituals and fests have been considered
among the fundamental factors that impact human dietary be-
haviors and food selections. Ramadan fasting represents one of
the clearest examples of how religious beliefs influence human
dietary behavior for three main reasons: first, the significant
shift in food patterns from diurnal and nocturnal eating time to
nocturnal eating for 29-30 consecutive days; second, dietary
choices during this month are closely tied to traditions and cus-
toms, with certain dishes consumed solely during Ramadan; and
lastly, particular eating habits during Ramadan, whereby during
the month meals are generally consumed together with family
members (8). Ramadan as increasing dishes at mealtimes could
mean reduced portion sizes for both dishes (5).

When the anthropometric measurements of the individuals
were examined according to their fasting status, no statistical-
ly significant difference was found between the groups. The
response of anthropometric measurements to dietary changes
takes a long time. For this reason, no difference was expected
in these parameters according to fasting status. When anthro-
pometric measurements are evaluated according to HEI groups,
body weight (kg), waist circumference (cm), neck circumfer-
ence (cm), waist-hip ratio and BMI (kg/m?) are significantly high-
er in the poor diet group than in the need’s improvement group.
There is no group with a “good nutrition” score. This suggests that
although HEI scores are higher than those in fasting, individuals
who do not fast also need general nutritional recommendations.
Saraf-Bank et al. (2017) evaluated BMI and waist-hip ratio ac-
cording to the Quartiles of Healthy Eating Index-2010, conclud-
ing that BMI and waist-hip ratio values were highest in the group
with the lowest HEI quartile in their study (22). Tande et al. (2008)
reported that dietary consumption that follows the HEl is associ-
ated with a lower risk for abdominal obesity (23). These results
are essential to evaluate the effects of dietary patterns on an-
thropometric measurements. When the correlation of HEI scores
and anthropometric measurements according to fasting status
is evaluated, HEI scores and waist-hip ratio are negatively cor-
related in the non-fasting group. Researchers have reported that
there may be changes in body weight during Ramadan (5). High
HEI scores of the non-fasting group may have shown positive ef-
fects on BMI and waist-hip circumference. However, at this point,
the initial body weight of the individuals is also important.

CONCLUSION

Studies on the interaction of intermittent fasting and health
have focused on diabetes, obesity, and metabolic changes. How-
ever, the dietary pattern has several effects on human health.
Diet, energy, macronutrients and micronutrients intake during
Ramadan have been reported to increase, decrease, or not
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change in different populations. The number of studies investi-
gating the effect of fasting on diet quality is insufficient. Hence
our study results make a good contribution on this topic. These
results present that fasting might be associated with low scores
of HEl and indicates the need for population-based studies about
fasting in Ramadan. However, the fact that there is no one in
the “good nutrition” group of HEI shows that there is a need
for general nutrition recommendations in society and for future
studies investigating the reasons for this issue. Another point is
that food choice during Ramadan also depends on local habits
and traditions, and our study reveals essential data for our coun-
try. Although Ramadan fasting is safe for all healthy individuals,
those with various diseases such as diabetes should consult their
physicians and dietitians for a specific recommendation.

STRENGTHS

Results related to fasting in the literature focus on body weight
and metabolic changes. However, the number of studies on meal
content, diet pattern and food selection is limited. Therefore,
this study makes a significant contribution to the literature on
this subject, providing HEI, NAR and MAR values in fasting and
non-fasting individuals.

LIMITATIONS
The absence of anthropometric findings before and after Ram-
adan makes it challenging to compare the results. For this rea-

son, an evaluation was made on the correlation between diet
quality indices and anthropometric measurements.
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