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ABSTRACT

Dietary acculturation is the term used to describe the adoption by a group of people of the eating patterns associated with a new
environment. Dietary transition in minority populations can refer both to migrants arriving and acculturating in a new country, and to
indigenous ethnic minority groups within a society undergoing acculturation. This study aimed to identify and measure the impact of
dietary acculturation on weight changes amongst Saudi students in Glasgow. An observational study method was adopted wherein a face-
to-face questionnaire was used to gather data from participants. In total, 42 participants were recruited and divided into two groups,
namely: Saudi students who were residents in Glasgow for more than one year (n=25), and Saudi students who were residents in
Glasgow for less than 3 months. The majority of students in both groups reported their weight had increased since they arrived in
Glasgow, although there was a slight difference between the two groups (>one-year and <3 months). The major differences were that
the intake of low-fat dairy products was higher in the >one-year group than in the <3 months group [semi-skimmed milk (P=0.012)
and skimmed milk (P= 0.003)], and the intake of brown bread and cereals was higher in the >one-year group than in the <3 months
group (P=0.047). The risk of diet-related obesity in the >one-year group was lower than in <3 months group. Hence, this study offers
valuable descriptions and measurements of the dietary habits of Saudi students in Glasgow.
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Introducti comprises a major public health issue. Consequently, the World
ntroauction Health Organization (WHO) has encouraged its member states
to implement voluntary targets designed to reduce the global
The prevalence of obesity incidence of obesity by 2025 [5].

Research by Amin et al. (2008) revealed that 16% of Saudi
children aged 6 to 18 are clinically obese [6]. In 2016, 35% of

adults in Saudi Arabia were obese [7]. According to Musaiger

Research has shown that behavior-related modifications in areas
such as diet, physical activity, and smoking have had a

tremendous impact on public health over recent decades [1, 2].

Specifically, increased obesity has been linked to a rise in the (2011), obesity in Middle Eastern regions is typically the result

number of cases of type 2 diabetes, cardiovascular disease, and of surplus energy intake and insufficient physical activity [8].

certain forms of cancer [3, 4]. The upsurge in obesity now Similarly, in Scotland, the prevalence of obesity has also

undergone a discernible rise in recent years. Research has
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revealed that 65% of Scottish adults are overweight, 28% being

Website: www.japer.in E-ISSN: 2249-3379 classed as obese [9]. Moreover, the incidence of obesity increases
with age.
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the amassing of disproportionate body fat, which has implications
for multiple organs in the human body [10]. Sanchez-Garcia et al.
(2007) suggested that obesity can be adopted as an indicator of
the nutritional condition of a nation’s adult population [11].
Moreover, according to Buchan et al. (2006), obesity is a
consequence of an interaction between several environmental,
cultural, behavioral, metabolic, genetic, and socioeconomic
variables [12]. In addition, different eating patterns, such a meal
frequency, omitting breakfast, and food types all have the

potential to impact weight maintenance.

Dietary acculturation

Dietary acculturation or transition denotes the adoption by
groups of people of the eating patterns which characterize a new
social milieu. In relation to minority populations, the concept of
dietary transition can be applied to migrants who arrive in a new
country and acculturate to it or to indigenous minority groups
within a society [13]. According to Satia-Abouta et al. (2002), the
dietary acculturation process transitions through several stages,
ranging from persistence with traditional eating habits through
the complete adoption of the eating habits of the dominant
culture which is typically a western one [14]. The final stage in
the process comprises a conscious attempt to adopt a healthy diet
and lifestyle.

The dietary transition has been shown to impact the incidence of
a number of chronic health conditions and to lead to a sharp
increase in chronic illness [14]. This phenomenon has been
suggested as the underlying cause of obesity amongst Filipino
American immigrants in New Jersey wherein dietary changes
have negatively influenced their health status [15]. This was
confirmed in the research conducted by Bakhsh (2014) wherein
the impact of dietary acculturation on Saudi students was
recorded in the United States. Specifically, students were shown
to accrue significant weight gains when they adopted western

cating habits [16].

Obesity co-morbidities

Obesity is a condition with the potential to have significant
negative implications for life expectancy and quality [17, 18].
The associated conditions and comorbidities are extensive. For
example, research by Nguyen et al. (2012) suggested that for
every one kilogram of weight gain and the risk of cardiovascular
discase rises by 3.1%, the risk of diabetes increases by between
4.5% and 9% [19]. The consequences of obesity exceed the
impacts of smoking or problem drinking in these risk arcas and
have been shown to exacerbate the risk of other chronic health
conditions, thereby diminishing the overall quality of individuals
who are obese [20].

The increased risk of developing type 2 diabetes as obesity
increases has been shown by multiple studies [19, 21, 22]. In
addition, there is a correlation between obesity and the
development of a number of cancers, including breast, ovarian,
colorectal, oesophageal, kidney, pancreatic, prostate, and

endometrial cancers [22, 23]. Obesity also increases the

likelihood that individuals will experience strokes, hypertension,
dyslipidemia, coronary artery disease, congestive heart failure,
and pulmonary embolisms [19, 21, 24]. Moreover, there is an
established link between obesity or excessive weight gain and
conditions such as chronic back pain, gallbladder discase,
osteoarthritis, non-alcoholic liver disease, and asthma [19, 25].

The implications of dietary acculturation in respect of multiple
non-contagious health conditions are potentially enormous due
to the correlation between dietary acculturation and obesity. The
impetus for the current study originated with a desire to examine
the dietary implications for Saudi Arabian students of studying in
new environments. It is worth noting that international students
are predisposed to experiencing reduced or elevated levels of
dietary acculturation in accordance with the length of their

residence in their new environments.

Materials and Methods

Study design

The primary method employed in the current study comprises
the use of a pre-existing questionnaire [Norfolk Food Frequency
Questionnaire (FFQ)]. The research was conducted at the start
of the 2017/2018 academic year. Data were collected through
the administration of face-to-face reported questionnaires using
predetermined forms.

The inclusion criteria required that all student participants were
both from Saudi Arabia and residents in Glasgow at the time of
the research. Hence, the confidence interval was 95% with a 5%
margin for error. The sample size was <41, in accordance with
the Raosoft sample size indicator. Specifically, the sample
comprised 42 Saudi students aged 18 to 50. In addition, the
sample was divided into two sub-groups, to wit: students who
had been resident in Glasgow for over one-year (n=25) and
students who had resided in Glasgow for a period of fewer than
three months (n=17). All the students received funding from the
Saudi government and were living independently in Glasgow
without any family members.

The exclusion criteria included the students under any medical
supervision or suffering from any chronic illness. Smokers and
women who had given birth within the previous twelve months
were also excluded. The study consists of a valuable comparison
between newly arrived students who have yet to fully acquire
local cating habits and those who had been resident in Glasgow
for an extended period. All participants underwent a physical
evaluation at baseline, which was 7 October 2018, in order to
record anthropometric data about weight and height. The latter
was gauged using a Stadiometer (SECA 213) with the participants
facing forwards in a standing position with shoes removed,
shoulders relaxed, and backs to the wall. In order to measure the
weight of each student, the participants were required to wear
minimal clothing. Weights were gauged using a Tanita TBF-
310GS Total Body Composition Analyzer. All measuring
procedures were duplicated and averaged in order to arrive at a

consistent and accurate measurement.
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Statistical analysis

The data were analyzed using the Statistical Package for the Social
Sciences (SPSS) software version 23 and the graphs and tables
were generated with the assistance of Excel software. The
correspondence of the demographic data was tested using a chi-
square test, whilst the p-value was located with the use of an
independent-samples t-test.

Ethical approval for the research was granted by the School of
Health and Life Sciences Research Ethics Committee at Glasgow
Caledonian University (GCU) in the United Kingdom, with the
reference number HLS/LS/A16/003.

Results and Discussion

In Table 1, out of the 42 Saudi students, 22 (52.83%) were male
students who had been living in Glasgow for more than a year,
which was the majority of the sample, while 9 (21.34%) were
male students who had been living for less than 3 months in
Glasgow. On the other hand, the female students were about a
quarter (n= 11) of the whole sample; 19% (n= 8) of them were
in Glasgow for more than a year, while the rest (n= 3) were there
for less than 3 months. There was a statistically significant
difference between these two groups in terms of gender through

using the chi-square test (P=0.011).

Table 1. sample characteristics for participants who
completed the questionnaire

Groups
characteristics >one-year <3 months P-value*
(total=25) (total=17)
Gender
Male 52.83% (22) 21.34% (9)
P=0.011
Female 7.14% (3) 19.05% (8)
Age (years)
18-255 2.38% (1) 16.67% (7)
26-30 26.19% (11 14.29% (6
4 o (b ° () P=0.020
3140y 28.57% (12) 9.52% (4)
40-50y 2.38% (1) 0% (0)

* Chi-square test (level of significant 0.05).

* Chi-square test (level of significant 0.05).
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Figure 1. illustrates the classification of participates body
weight in both groups (>one- year and <3 months) according
the body mass index (BMI).

There was also a significant difference between both groups in
terms of age (P=0.020). The highest figure (number of
participants) was accounted for those aged between 26-30 years
old, being 11 (>one-year) and 6 (<3months) for the two groups,
respectively. Those older than 30 years old were also relatively
the same in number, 13 (>one-year) and 4 (<3 months),
respectively. Only eight out of the entire sample were accounted
for the young age group (18-25y), being 1 (>one-year) and 7 (<3
months), respectively.

Figure 1 illustrates that more than half (58.8%) of those who
have been in Glasgow for less than 3 months were at a normal
weight, and the rest were overweight (29.41%) and obese
(11.76%). On the other hand, 40% of those who have been in
Glasgow for longer than a year were overweight, whilst 60%
accounted for normal and obese at about 32% and 28%,
respectively. It should be highlighted that there was no

underweight participant in the entire sample.

Weight stability of student since being in
Glasgow

Figure 2 shows the answers to the question, which asks about
the weight status of the participants since they moved to
Glasgow. There was a statistically significant difference between
the groups with regard to the answer to this question (P= 0.036).
It can be seen that the majority of the students opted for ‘YES,
HAS INCREASED’, while the second place was for ‘NO, STILL
THE SAME’, and the third was for ‘YES, HAS DECREASED’.

Do You Think That Your Weight
Has Changed Since You Have Been
in Glasgow?

= More than 1 year m | ess than 3 months

I 0%
I 29.41%

36%
I 764
L JEuU

N 23 52%

Yes, has
decreased

Yes, has No, still the
increased same

Figure 2. Stability of participants weights

Dietary intake

In Figure 3, it can be seen that the highest percentage of students
consumed between 2-3 meals generally. However, 40% of the
more than a year group tended to eat 2-3 meals, while for the
other group (<3 months) the percentage was 35.29%. Similarly,
35.29% of the less than 3 months group were consuming 3-4
meals, yet it was just 20% for the more than a year group. The 1
to 2 meals option was chosen by 36% and 29.42% for the more
than one-year and less than 3 months groups, respectively. 4% of

the more than one-year students group were eating more than 5
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meals a day. None of the students were consuming 1 meal or 4
to 5 meals a day. There was no statistically significant difference
between both groups in terms of the number of meals during a

typical day (P= 0.621).

Meal Frequency

® More than 1 year ~ m Less than 3 months

X
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Figure 3. Meal frequency of both groups (>one-year and <3
months).

In terms of breakfast, the vast majority of the students were
consuming their breakfast before going to university or school.
Those who had been in Glasgow for more than a year were the
highest percentage having their breakfast, at about 68%, while
the figure is slightly less for the other group (< 3months), at
about 64.701%. Those who were not consuming their breakfast
regularly accounted for the minority percentage at about 32%
and 35.30% of more than one-year and less than 3 months
groups, respectively (Figure 4).

Most of them attributed this to ‘not having any appetite in the
morning’ [28.57% (> one-year) and 35.71% (<3 months)],
whilst others attributed it to ‘not having any time for breakfast’
[28% (>one-year) and 7.14% (<3 months)] Figure 5.

Breakfast Eating

m More than 1 Year m Less than 3 months
80%

70%
60%
50%
40%
30%
20%
10%

0%
Yes No

Figure 4. The consumption of breakfast for both groups
(>one-year and <3 months).

Causes of Skipping Breakfast
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Figure 5. causes of skipping breakfast among both groups
(>one-year and <3 months).

Dairy products

Figure 6 illustrates the intake of dairy products and fats of the
more than a year group, while Figure 7 illustrates the intake for
the less than 3 months group. Generally, it can be recognized that
there was a high intake of some dairy products and fats including
eggs and cheese, e.g. cheddar, in both groups (>one-year and <3
months), at about an average 3.28, 3.41, 3.24, and 2.76,
respectively. In contrast, the intake of cheese for the more than
one-year group was 44% often consumed, while it was about
5.88% of often intake. However, there was no significant
difference between them in the average intake.

The only statistically significant differences in the intake of dairy
products and fats were found in milk, involving semi-skimmed
milk and skimmed milk. On average 2.48 (>one-year) was
consuming semi-skim milk, as opposed to 1.35 on average for
the less than 3 months group (P= 0.012). Similarly, skim milk
was consumed by about 2.12 on average for the one-year and
more group, while it decreased in the less than 3 months group
to about 1.12 on average, with a significant difference
(P=0.003). It should be noted that 48% of the longer than a year
group never consumed skim milk, while this figure for the less
than 3 months group was 88%. The same applied to semi-skim
milk, which just above half of the more than a year group never
or rarely consuming it, while for the less than 3 months group
the figure was more than four-fifths. No one from the more than
one-year group consumed double cream often (3-5/week),
while this percentage increased in the less than 3 months group
to 11.76%. Overall, the consumption of low-fat dairy products
is lower than the consumption of full-fat products to some

extent.
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The consumption of Dairy products and fats for (>one- year)
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Figure 6. The consumption of dairy products and fats estimated by the dietary intake section in the questionnaire for more
than one-year group (n=25), the highest percentages are indicated in the below figure.

The consumption of dairy products and fats for (<3 months)
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Figure 7. The consumption of dairy products and fats estimated by the dietary intake section in the questionnaire for less
than 3 months group (n=17), the highest percentages are indicated in the below figure.

Meat and fish

The intake of fried fish often (3-5/week) increased in the more
than one-year group to 8%, while for the less than 3 months
group, it was 0%. Unexpectedly, the percentage of those who
never consume oily fish in the less than 3 months group was about
41.17%, while it was just more than half (56%) for the other
group (>one-year). For other types of fish, two-thirds or the less
than 3 months group never or rarely consume it, against two-
thirds of the more than one-year group who sometimes or often
consume it.

Chicken consumption in both groups was almost the same at 12%
and 11.76% (>one-year and <3 months, respectively). On the

other hand, those who said they never ate beef decreased from

24% in the less than 3 months group to be half of this figure in
the more than one-year group, while there was a slight difference
in beef burger intake in both groups by about. The intake of the
liver is significantly low in both groups (on average 1.44+ 0.154
for >one-year and 1.71% 0.223 for <3 months).

Bread and cereals

The intake of bread and cereals in both groups was similar and
there were no statistical differences between them. However,
the percentage of white bread intake in the less than 3 months
group was 41.17% very often, while 32% of the more than one-
year group consume it sometimes. For brown bread, more than

half of the less than 3 months group never or rarely consume it,
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against more than two-thirds of the more than the one-year
group, who sometimes and often consume it. The final type of
bread is wholemeal bread. It was interesting to find that more
than two-thirds of the less than 3 months group never or rarely
consume wholemeal bread, while just above half of the more than
one-year group consumed it sometimes or often. Finally, the
intake of pizza differed slightly in both groups, with an average
consumption of 2.721+0.169 (>one-year) and 2.3510.242 (<3
months). The only statistically difference found between the two
groups in bread and cereals intake was for brown bread
(P=0.047)

Fruits and vegetable consumption

All of the Saudi students in Glasgow consume fruits and
vegetables. Of more than one-year group, 16% consumed fruits
and vegetables very often, against 35.29% of less than 3 months
students. Indeed, the average intake of fruits and vegetables for
both groups was often (3-5/week), 3.651 0.284 (<3 months)
and 3.60% 0.163 (>one-year). In opposition to this, a few
students were rarely consuming fruits and vegetables, certainly,
4% (>one-year) and 17.64% (<3 months). There were no
significant differences (P=0.879).

Drinks

The consumption of spring water was similar in both groups with
non-significant statistical differences (P= 0.486). In addition,
There were no statistical differences in terms of flavored water
and its intake in both groups was low, about 8% of the more than
one-year group were consuming it very often (>1/day) against
0% in less than 3 months. However, the intake of tea was very
high in both groups. On average, 4.00% 0.271 was the
consumption of more than one-year group, while it was 3.59%
0.322 for less than 3 months group with statistically insignificant
differences (P= 0.335). Likewise, coffee intake was on average
4.16% 0.243 (>one-year) and 3.65F 0.363 (<3 months) with
no significant differences (P= 0.229). Nevertheless, more than
half of more than one-year group were consuming coffee every
day, against just less than half of the other group. Drinking fizzy
drinks was slightly common, whilst those who drink fizzy drinks
every day were approximately the same in both groups (~12%).
On the other hand, the low-calorie drinks were not popular
among Saudi students in both groups as 82% (<3 months) and
52% (>one-year) never consumed them. However, those who
sometimes consumed low-calorie drinks (1-2/week) were about
16% of the more than one year group, compared to 0% of the
other group. For pure fruits, the intake was almost the same in

both groups.

Body Mass Index and the duration of stay in
Glasgow

As far as weight is concerned, the mean BMI of the entire sample
was 27.9 kg/m’, which is considered overweight. However, as

close to 60% of the less than 3 months group were at a normal

weight, against just above 65% being obese or overweight in the
other group (>one-year); this means that the duration of living
in Glasgow has a link with an increase in the BMI of Saudi
students in Glasgow, despite the fact that the mean BMI of both
groups was considered as overweight. This could be interpreted
to mean, as the last Scottish survey 18 indicated, that being in
Scotland the level of obesity among all age groups is increasing
year by year (Scottish Health Survey 2015).

Dietary intake

Meal frequency and breakfast

The results of this study showed that the majority of Saudi
students were consuming from 2 to 3 meals a day in both groups,
which is similar to the results of [26], which clarified that Saudi
students tend to eat 2 main meals a day. It has been suggested
that eating from 3 up to 5 small meals a day on a regular basis is
associated with a reduction in obesity and overweight risk [27,
28]. By contrast, [29] disputed that and considered this
interpretation as one of many myths and presumptions about diet
and health, and also saw difficulty for this to be characterized
with any generality, which in fact is supported by [30], who
attributed the potential effect on obesity risk to eating or skipping
breakfast. To sum up, the lack of scientific evidence on this point
would be the cause behind this argument.

The benefits of breakfast have been extensively studied, and the
findings suggest that it has a positive effect on cognitive
performance [31], feeling of wellbeing [32], and weight
management [33], as well as some chronic diseases such as
cardiovascular disease and type 2 diabetes [34]. The debate,
currently, is about what could be considered to be a nutritive
breakfast or nutrient-dense breakfast, as well as towards the

appropriate definition of breakfast and skipping breakfast [35].

Dairy products

In terms of dairy products, it has been found that dairy products
and dietary calcium intake have an ‘antiobesity’ effect [36]. The
increase of dietary calcium, especially from dairy products,
without restricting energy density of the diet, appears to be a
reason for repartitioning of dietary energy from fat tissue to lean
body mass, which, finally, results in a reduction in body fat mass
[37]. In other words, dairy products are a good source of
calcium, potassium, and energy would likely decrease the effect
of dense energy and poor nutrient diets, which have been found
likely to cause obesity [38]. In this study, it seems that those who
have been in Glasgow for more than a year were consuming dairy
products in higher quantities than the other group; certainly,
low-fat dairy products, which actually have a higher nutrition
density than full-fat products. The relatively higher intake of low-
fat dairy products among longer than one-year students may be
because of the availability of these products in food shops in the
UK. While, for the other group who have just recently come to

Glasgow, the cause of low intake could be the insufficiency of
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such products in their home country (Saudi Arabia), so that they
were not familiar with these. The fat products such as cheese
(cheddar and cottage), egg, and salad cream were highly
consumed by the more than one-year group, which may increase
the risk of obesity as these are commonly used with fast foods.

It is recommended for an adult to consume 700 mg/d (Reference
Nutrient Intakes) of calcium [39]. This means that dairy products
should be taken every single day to achieve this recommendation,

which equals 3 cups of milk.

Meat and fish

The intake of fried fish increased to about three to five times a
week for 8% of participants in the more than one-year group to
8%, while for the less than 3 months group it was 0%.
Unexpectedly, the percentage of those who never consumed oily
fish in the less than 3 months group was about 41.17%, while it
was 56% for the other group (>one-year). For other types of
fish, two-thirds of the less than 3 months group never or rarely
consumed it, as opposed to two-thirds of the more than the one-
year group, who sometimes or often consumed it.

Chicken consumption in both groups was almost identical at 12%
(>one-year) and 11.76% (<3 months). In contrast, those who
said they never ate beef accounted for 24% of the less than 3
months group, a figure, which was halved in the more than one-
year group. There was a slight difference in beef burger intake in
both groups. The intake of liver is significantly low in both
groups, being on average 1.441 0.154 for the >one-year group
and 1.71£0.223 for the <3 months group.

Bread and cereals

The intake of bread and cereals was similar in both groups and
there were no statistical differences between them. However,
the percentage of white bread intake in the less than 3 months
group was 41.17% (very often consumed), compared with 32%
for the more than one-year group (sometimes consumed). More
than half of the less than 3 months group never or rarely
consumed brown bread, compared with more than two-thirds of
the more than the one-year group, who sometimes or often
consumed it. Interestingly, over two-thirds of the less than 3
months group never or rarely consume wholemeal bread, while
just above half of the more than one-year group consumed
wholemeal bread either sometimes or often. However, there
were no statistically significant differences between the groups.
The consumption of brown rice was low in both groups. Finally,
the intake of pizza differed slightly between the groups, with an
average consumption of 2.72%0.169 (>one-year) and 2.35%
0.242 (<3 months). The only statistical difference found
between the two groups with respect to bread and cereal intake

related to the consumption of brown bread (P=0.047).

Fruit and vegetable consumption

All of the Saudi students in Glasgow consumed both fruit and

vegetables. In the more than one-year group, 16% of participants

consumed fruit and vegetables very often, as opposed to 35.29%
of participants in the less than 3 months group. Furthermore, the
average intake of fruit and vegetables for both groups classed as
often (3-5/week), was 3.65%£0.284 (<3 months) and
3.60£0.163 (>one-year). Conversely, a small number of
students rarely consumed any fruit or vegetables, the figures for
this group being 4% (>one-year) and 17.64% (<3 months).
There were no significant differences (P= 0.879).

Drinks

The consumption of spring water was similar in both groups with
non-significant statistical differences (P= 0.486). In addition,
there were no statistical differences in terms of flavored water
and its intake in both groups was low. Approximately 8% of the
more than year group were consuming it very often (>1/day)
compared with 0% in the less than 3 months group. However,
the intake of tea was very high in both groups. On average,
consumption for the more than one-year group was 4.00%
0.271, whereas it was 3.59% 0.322 for the less than 3 months
group. There was no statistically significant difference (P=
0.335). Likewise, average coffee intake was 4.16F 0.243 (>one-
year) and 3.65%f 0.363 (<3 months), with no significant
difference (P=0.229). Nevertheless, over half of the more than
one-year group were consuming coffee every day, compared
with just under half of the other group. The consumption of fizzy
drinks was moderately common, with the proportion who
consumed fizzy drinks every day being roughly comparable in
both groups (~12%). Conversely, the low-calorie drinks were
not popular among Saudi students in either group. Thus, 82%
(<3 months) and 52% (>one-year) of participants never
consumed these products. However, those who sometimes
consumed low-calorie drinks (1-2/week) represented 16% of
the more than year group, compared to 0% of the other group.
In respect of pure fruit drinks, consumption was almost identical
in both groups.

In relation to weight, the mean BMI of the entire sample was 27.9
kg/m2, which is regarded as overweight. However, almost 60%
of the less than 3 months group were of normal weight, whereas
just over 65% of the other group (>one-year) were obese or
overweight. This suggests that there is a correlation between the
length of residence in Glasgow and an increase in the BMI of
Saudi students, despite the fact that the mean BMI of both groups
equated to being overweight. These findings accord with the last
Scottish survey, which indicated the level of obesity among all

age groups in Scotland is increasing year on year [9].

Dietary intake

Meal frequency and breakiast

The results of this study showed that the majority of Saudi
students were consuming from 2 to 3 meals a day in both groups,

which is similar to the results which emerged from the research
conducted by Al-Rethaiaa et al. (2010) [26]. Thus, Saudi students
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tend to eat 2 main meals a day. It has been suggested that eating
from 3 up to 5 small meals a day on a regular basis is associated
with a reduction in obesity and the risk of being overweight risk
[27, 28]. This conclusion has been disputed by Mattson et al.
(2014) who suggested that this interpretation is one of many
myths and presumptions about diet and health [29]. Mattson et
al. (2014) also stated that it is difficult to assert this presumption
about frequent small meals in any generalized way [29].
According to Casazza et al. (2013), there is a potential link
between obesity risk and eating or skipping breakfast [30]. It
would appear that the scientific evidence on this point is the root
cause of disagreement on this subject.

The benefits of breakfast have been extensively studied, and the
findings suggest that it has a positive effect on cognitive
performance [31], feelings of wellbeing [32], weight
management [33, 40], and certain chronic diseases such as
cardiovascular disease and type 2 diabetes [34]. The debate,
currently, is about what could be considered to be a nutritive
breakfast or nutrient-dense breakfast, as well as towards the
appropriate definition of breakfast and skipping breakfast [35,
40).

Dairy products

It has been found that dairy products and dietary calcium intake
have an anti-obesity effect [36, 41]. Increased dietary calcium,
especially in the form of dairy products, without restricting the
energy density of the diet, appears to be one reason for the
repartitioning of dictary energy from fat tissue to lean body mass,
thereby causing a reduction in body fat mass [37]. In other words,
dairy products are a good source of calcium, potassium, and
energy and are also likely to decrease the effect of dense energy
and poor nutrient diets, which have been found likely to cause
obesity [38, 41]. This study revealed that those who had been in
Glasgow for more than a year were consuming dairy products in
higher quantities than the other group. This was particularly true
with respect to low-fat dairy products, which are actually having
a higher nutrition density than full-fat products. The relatively
higher intake of low-fat dairy products amongst the longer than
one-year students may have been due to the availability of these
products in food shops in the UK. Conversely, the comparative
cause of low intake amongst the other group could be the result
of the lack of availability of such products in their home country,
which rendered these students unfamiliar with the products.
High-fat products, such as cheese (cheddar and cottage), eggs,
and salad cream, were consumed at high levels by the more than
one-year group, thereby increasing the risk of obesity because
these food types are commonly associated with the consumption
of fast foods.

It is recommended that adults consume 700 mg/d (Reference
Nutrient Intakes) of calcium [39]. In order to achieve this goal,
dairy products equivalent to three cups of milk should be

consumed every single day.

Meat and fish

In general, meat intake is high in Saudi Arabia, which is linked to
an increased risk of obesity among the Saudi population [42, 43].
Interestingly, rates of fish and meat consumption in this study
remained relatively unaltered for both groups, despite the fact
that Muslim students must eat Halal meat, which is available only
in a limited number of shops. The intake of meat and fish is
moderately high amongst Saudi students. The intake of fish
differed slightly between the groups, wherein the more than one-
year group consumed slightly more fish than the other group.
Oily fish was the most popular type of fish for both groups.

Bread and cereals

The results reveal that the intake of bread and cereals increased
for both groups, with those who have been in Glasgow for more
than a year regarding the typical Scottish diet as being low in
cereals. Brown and wholemeal bread and brown rice were
consumed at a high level by the more than one-year group,
compared to the less than 3 months group. In fact, there is
evidence that the intake of high-fibre and whole-grain foods is
negatively associated with weight gain, while refined grains are
positively associated with weight gain and obesity [44, 45]. On
the other hand, however, the intake of refined grains like white
bread and rice increased in the more than one-year group,
compared to the other group. Interestingly, the consumption of
different types of bread and cereals increased, which would be a
reflection of the variety available in Glasgow shops.

Pizza and chips were consumed at a higher level by the more than
one-year group due to the high availability of takeaway
restaurants in Glasgow, where these kinds of food are the main
items on the menu. Furthermore, this might explain why the
intake of fish increased among the more than one-year group
since the popular food in Scotland is fish and chips. This accords
with the finding that Greeks students in Glasgow also consume

high levels of fish and chips [46].

Fruits and vegetables

The consumption of fruit and vegetables was slightly lower for
the more than one-year group compared with the less than 3
months group. The same finding was observed regarding the
consumption of pure fruit juice (100% juice). In fact, these
changes in the intake of fresh fruit and fruit juice were also

observed amongst Greek students in Glasgow [46].

Beverages

The intake of coffee and tea was high in both groups, which may
also be because of the nature of the sample. Specifically, Arab
students tend to drink a lot of Arabic coffee, even in Glasgow. In
addition, the plethora of coffee shops in Glasgow might serve to
actually enhance the intake of coffee and tea of various types. It
has been estimated that, in 2013, 1.7 million cups of coffee were
bought in the UK [47], which may explain the high intake of
coffee amongst the sample participants. Increased coffee and tea

intake are inversely associated with weight gain over a period of
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12 years for men and women. This observation was not linked to
the caffeine content in coffee and tea [48].

In terms of fizzy drinks (sweetened drinks), the intake of both
groups was the same, whereby over 30% of both groups were
consuming fizzy drinks more than 4 times a week. It has been
suggested that consuming fizzy drinks 4 times or more per week
can increase the total energy intake compared to less than 3 times
per week [49]. The association between a high intake of fizzy
drinks and the development of obesity has been well established
[50]. According to Ashwell et al., (2020) and Miller & Perez
(2014), replacing regular-calorie drinks with low-calorie drinks
would have a modest effect on losing weight and could lead to a
relative reduction in energy intake [51, 52]. The impact of low-
calorie drinks on body weight appears close to the impact of

natural water [53].

Limitations

There are a number of limitations in the present study. The
sample size was small. Another weakness was that this survey did
not address the issue of the portion or serving sizes in the
questionnaire thereby rendering it more difficult to calculate,
assess, and compare the nutritional content of the diets of the

participant students.

Conclusion

The present study investigated the effects of dietary acculturation
on weight changes among Saudi students in Glasgow by
measuring the dietary patterns of those who have been in
Glasgow for more than one year and those who have been in
Glasgow for less than three months. In general, it seems that
those who have been in Glasgow for more than a year are at a
lower risk of obesity than those who have been there less than
three months, in respect of their dietary patterns. However, the
mean BMI of those who have been in Glasgow for more than one
year is higher than that of the other group. These findings
enhanced the current understanding of the changes in dietary
habits of Saudi students in Glasgow, which is generally
characterized by a slight increase in the intake of low-fat dairy
products, high-fiber bread, and cereals (brown rice and brown
wholemeal bread). Some dietary habits remain unchanged, such
as meal frequency during a typical day and the intake of coffee,
tea, fizzy drinks, water, white rice, white bread, fruits,
vegetables, meat, and fish. The changes in BMI may be attributed
to the variety of food options available in Glasgow, combined
with other factors, such as changes in physical activity. The latter
would comprise a valuable subject for future research. It is
anticipated that the current study will be of assistance in the
development of educational interventions designed to support
the maintenance of healthy weight and to prevent obesity in the

period following immigration.

Acknowledgments: We would like to thanks all Saudi students in

Glasgow for their participation in this study.

Conflict of interest: None

Financial support: None

Ethics statement: None

References

1. Alshali RA. New Insights on Nigella Sativa's Protective
Effect against High Fat Diet Induced Alteration in Small
Intestine and Liver of Rats: a Biochemical and Histological
Study. Int ] Pharm Res Allied Sci. 2019;8(3):172-83.

2. Tadayon S, Raisi Dehkordi Z, Jafarzadeh L. The Effect of
Secondhand Smoke Exposure on Level of Maternal Thyroid
Hormones. Int ] Pharm  Phytopharmacol Res.
2018;8(5):53-8.

3. Popovic-Lipovac A, Strasser B. A review on changes in food
habits among immigrant women and implications for health.
J Immigr Minor Health. 2015;17(2):582-90.

4. Ashtiani AR, Vahidian-Rezazadeh M, Jafari M, Galdavi R,
Mohammad M. Study of Changes in The Plasma Levels of
Chemerin of Women with Overweight and Obese During a
Period of Endurance Training On a Cycle-Ergometer Using
Hydroalcoholic  Extract of Urtica. Pharmacophore.
2018;9(2):72-9.

5. Ng M, Fleming T, Robinson M, Thomson B, Graetz N,
Margono C, et al. Global, regional, and national prevalence
of overweight and obesity in children and adults during
1980—2013: a systematic analysis for the Global Burden of
Discase Study 2013. Lancet. 2014;384(9945):766-81.

6. Amin TT, Al-Sultan AI, Ali A. Overweight and obesity and
their relation to dietary habits and socio-demographic
characteristics among male primary school children in Al-
Hassa, Kingdom of Saudi Arabia. Eur ] Nutr.
2008;47(6):310.

7. Statista. Saudi Arabia: Prevalence of Obesity in the Adult
Population.5 November 2020.

8. Musaiger AO. Overweight and obesity in eastern
mediterranean region: prevalence and possible causes. ]
Obes. 2011;2011.

9. Gov.scot. 2020. Scottish Health Survey 2018: Main Report
- Revised 2020 - Gov.Scot. [online] Available at:
<https://www.gov.scot/publications/scottish-health-
survey-2018-volume-1-main-report/pages/62> [Accessed
5 November 2020].

10. Network SI. Management of obesity: a national clinical
guideline. Scottish Intercollegiate Guidelines Network:
Edinburgh. 2010.

11. Sanchez-Garcia S, Garcia-Pefia C, Duque-Lopez MX,
Juarez-Cedillo T, Cortés-Nufiez AR, Reyes-Beaman S.
Anthropometric measures and nutritional status in a healthy
elderly population. BMC Public Health. 2007;7(1):2.

Journal of Advanced Pharmacy Education & Research | Jan-Mar 2021 | Vol 11 | Issue 1



Ahmad Ali M et al.: Impact of dietary acculturation among Saudi students in Glasgow

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Buchan I, Bundred P, Kitchiner D, Canoy D, Cole TJ. The
spread of child obesity, after birth, through the 1990s in
England. Obes Rev. 2006;7:39-98.

Windell PE. Population groups in dietary transition. Food
Nutr Res. 2013;57(1):21668.

Satia-Abouta ], Patterson RE, Neuhouser ML, Elder J.
Dietary acculturation: applications to nutrition research and
dietetics. ] Am Diet Assoc. 2002;102(8):1105-18.

Vargas P, Jurado LF. Dietary acculturation among Filipino
americans. Int ] Environ Res Public Health. 2016;13(1):16.
Bakhsh DM. Dietary Acculturation and Blood Chemistry
Changes of Saudi Arabia Students Moving to the United
States (Doctoral dissertation, University of Wisconsin--
Stout).

Withrow D, Alter DA. The economic burden of obesity
worldwide: a systematic review of the direct costs of
obesity. Obes rev. 2011;12(2):131-41.

IN. Clinical
peculiarities of atrial fibrillation in obese patients. Arch
Pharm Pract. 2020;1:1.

Nguyen N, Champion JK, Ponce ], Quebbemann B,

Ryabaya instrumental

laboratory and

Patterson E, Pham B, et al. A review of unmet needs in
obesity management. Obes surg. 2012;22(6):956-66.
Sturm R. The effects of obesity, smoking, and drinking on
medical problems and costs. Health Aff. 2002;21(2):245-
53.

Afolabi HA, Bin Zakariya Z, Shokri AB, Hasim MN,
Vinayak R, Afolabi-Owolabi OT, et al. The relationship
between obesity and other medical comorbidities. Obes
Med. 2020;17:100164.

Guh DP, Zhang W, Bansback N, Amarsi Z, Birmingham
CL, Anis AH. The incidence of co-morbidities related to
obesity and overweight: a systematic review and meta-
analysis. BMC Public Health. 2009;9(1):88.

Calle EE, Kaaks R. Overweight, obesity and cancer:
epidemiological evidence and proposed mechanisms. Nat
Rev Cancer. 2004;4(8):579-91.

Strazzullo P, D'Elia L, Cairella G, Garbagnati F, Cappuccio
FP, Scalfi L. Excess body weight and incidence of stroke:
meta-analysis of prospective studies with 2 million
participants. Stroke. 2010;41(5):¢418-26.

Salati SA, Kadi AA. Profile of Co-morbidities in the Obese.
Online ] Health Allied Sci. 2015;14(2):3.

Al-Rethaiaa AS, Fahmy AE, Al-Shwaiyat NM. Obesity and
cating habits among college students in Saudi Arabia: a cross
sectional study. Nutr J. 2010;9(1):39.

Antonogeorgos G, Panagiotakos DB, Papadimitriou A,
Priftis KN, Anthracopoulos M, Nicolaidou P. Breakfast
consumption
childhood obesity. Pediatr Obes. 2012;7(1):65-72.
Jaaskeldinen A, Schwab U, Kolehmainen M, Pirkola ],

Jarvelin MR, Laitinen J. Associations of meal frequency and

and meal frequency interaction with

breakfast with obesity and metabolic syndrome traits in
adolescents of Northern Finland Birth Cohort 1986. Nutr
Metab Cardiovasc Dis. 2013;23(10):1002-9.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Mattson MP, Allison DB, Fontana L, Harvie M, Longo VD,
Malaisse W], et al. Meal frequency and timing in health and
disease. Proc Natl Acad Sci. 2014;111(47):16647-53.
Casazza K, Fontaine KR, Astrup A, Birch LL, Brown AW,
Bohan Brown MM, et al. Myths, presumptions, and facts
about obesity. N Engl ] Med. 2013;368(5):446-54.
Adolphus K, Lawton CL, Dye L. The effects of breakfast on
behavior and academic performance in children and
adolescents. Front Hum Neurosci. 2013;7:425.

Chaplin K, Smith AP. Breakfast and snacks: associations
with cognitive failures, minor injuries, accidents and stress.
Nutrients. 2011;3(5):515-28.

Deshmukh-Taskar P, Nicklas TA, Radcliffe J]D, O'Neil CE,
Liu Y. The relationship of breakfast skipping and type of
breakfast consumed with overweight/obesity, abdominal
obesity, other cardiometabolic risk factors and the
metabolic syndrome in young adults. The National Health
and Nutrition Examination Survey (NHANES): 1999—
2006. Public Health Nutr. 2013;16(11):2073-82.

Mekary RA, Giovannucci E, Willett WC, van Dam RM, Hu
FB. Eating patterns and type 2 diabetes risk in men:
breakfast omission, eating frequency, and snacking. Am ]
Clin Nutr. 2012;95(5):1182-9.

O'Neil CE, Byrd-Bredbenner C, Hayes D, Jana L, Klinger
SE, Stephenson-Martin S. The role of breakfast in health:
definition and criteria for a quality breakfast. ] Acad Nutr
Diet. 2014;114(12):S8-26.

Zemel MB. Role of dietary calcium and dairy products in
modulating adiposity. Lipids. 2003;38(2):139-46.

Khadem HH, Zeinabi A, Mollahoseini M, Mohammadi M,
Soleimanipoorgisi H, Parsanahad M, et al. Relationship
between dictary calcium intake, body mass index and waist-
to-height ratio among male university hostel students of
Ahvaz university of medical sciences.

O'Sullivan TA, Bremner AP, Bremer HK, Seares ME, Beilin
L], Mori TA, et al. Dairy product consumption, dietary
nutrient and energy density and associations with obesity in
A ustralian adolescents. ] Hum Nutr Diet. 2015;28(5):452-
64.

Buttriss ]J. Nutrient requirements and optimisation fo
intakes. Br Med Bull. 2000;56(1):18-33.

Ma X, Chen Q, Pu Y, Guo M, Jiang Z, Huang W, et al.
Skipping breakfast is associated with overweight and
obesity: A systematic review and meta-analysis. Obes Res
Clin Pract. 2020;14(1):1-8.

Zhang F, Ye ], Zhu X, Wang L, Gao P, Shu G, et al. Anti-
obesity effects of dietary calcium: The evidence and possible
mechanisms. Int ] Mol Sci. 2019;20(12):3072.
Moradi-Lakeh M, El Bcheraoui C, Afshin A, Daoud F,
AlMazroa MA, Al Sacedi M, et al. Diet in Saudi Arabia:
findings from a nationally representative survey. Public
Health Nutr. 2017;20(6):1075-81.

Memish ZA, El Bcheraoui C, Tuffaha M, Robinson M,
Daoud F, Jaber S, et al. Peer reviewed: obesity and
associated factors—Kingdom of Saudi Arabia, 2013. Prev
Chronic Dis. 2014;11.

Journal of Advanced Pharmacy Education & Research | Jan-Mar 2021 | Vol 11 | Issue 1



Ahmad Ali M et al.: Impact of dietary acculturation among Saudi students in Glasgow

45.

46.

47.

48.

Schlesinger S, Neuenschwander M, Schwedhelm C,
Hoffmann G, Bechthold A, Boeing H, et al. Food groups
and risk of overweight, obesity, and weight gain: a
systematic review and dose-response meta-analysis of
prospective studies. Adv Nutr. 2019;10(2):205-18.

Cho SS, Qi L, Fahey Jr GC, Klurfeld DM. Consumption of
cereal fiber, mixtures of whole grains and bran, and whole
grains and risk reduction in type 2 diabetes, obesity, and
cardiovascular disease. Am ] Clin Nutr. 2013;98(2):594-
619.

Kremmyda LS, Papadaki A, Hondros G, Kapsokefalou M,
Scott JA. Differentiating between the effect of rapid dietary
acculturation and the effect of living away from home for
the first time, on the diets of Greek students studying in
Glasgow. Appetite. 2008;50(2-3):455-63.

Houlder V. British coffee chain market heats up. Financ
Times. 2014;16.

Lopez-Garcia E, van Dam RM, Rajpathak S, Willett WC,
Manson JE, Hu FB. Changes in caffeine intake and long-
term weight change in men and women. Am ] Clin Nutr.
2006;83(3):674-80.

49.

50.

51.

52.

53.

Kvaavik E, Andersen LF, Klepp KI. The stability of soft
drinks intake from adolescence to adult age and the
association between long-term consumption of soft drinks
and lifestyle factors and body weight. Public Health Nutr.
2005;8(2):149-57.

Te Morenga L, Mallard S, Mann ]. Dietary sugars and body
weight: systematic review and meta-analyses of randomised
controlled trials and cohort studies. Bmj. 2013;346:¢7492.
Ashwell M, Gibson S, Bellisle F, Buttriss J, Drewnowski A,
Fantino M, et al. Expert consensus on low-calorie
sweeteners: facts, research gaps and suggested actions. Nutr
Res Rev. 2020;33(1):145-54.

Miller PE, Perez V. Low-calorie sweeteners and body
weight and composition: a meta-analysis of randomized
controlled trials and prospective cohort studies. Am ] Clin
Nutr. 2014;100(3):765-77.

Rogers PJ, Hogenkamp PS, De Graaf C, Higgs S, Lluch A,
Ness AR, et al. Does 10w—cncrgy sweetener consumption
affect energy intake and body weight? A systematic review,
including meta-analyses, of the evidence from human and
animal studies. Int ] Obes. 2016;40(3):381-94.

Journal of Advanced Pharmacy Education & Research | Jan-Mar 2021 | Vol 11 | Issue 1



