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Abstract
Background: Medical nutritional therapy is an important aspect of diabetes care, there is an increasing
awareness of breakfast skipping, late dinner and meal contents on diabetes control.
Aim: To assess dietary habits, physical activity and diabetes perception among patients with type 2 diabetes.
Methods: This case-control study was conducted among patients with diabetes mellitus at the diabetes center in
Tabuk City, Saudi Arabia during the period from March through June 2017. One hundred patients with type 2
diabetes and 150 control subjects were interviewed to collect demographic data regarding, breakfast skipping,
late dinner intake, and fruit, vegetables, sweet food, and fast food consumption. Diabetic patients’ perception of
their disease was also assessed. (If diabetes is serious, it can be prevented and reversible). Data were analyzed by
SPSS version 20 using Chi-square and independent-samples t-test.
Results: In the present study, body mass index (BMI) (p<0.001), fast food consumption (p<0.001), fruit
consumption (p=0.004), and breakfast skipping (p<0.001) were higher among patients with diabetes compared to
controls. No differences were found regarding the level of exercise, smoking, late dinner intake and diabetes
perception. A significant statistical difference was observed between poor and accepted control regarding sweet
food intake (p=0.046) and exercise (p=0.017).
Conclusion: Patients with type 2 diabetes had higher BMI, and were more likely to skip breakfast, consume less
fast food and more fruits than control subjects. More physical activity and less sweet food consumption was
observed among patients with accepted glycemic control.
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1. Introduction
Worldwide, 6% of the population are affected by diabetes mellitus and the projection for the year 2030 is 438
million (1). With Asian countries suffering the bulk of the total diabetes epidemic, the Kingdom of Saudi Arabia is
among the countries with the highest prevalence of diabetes mellitus (23.1%) (2). People diagnosed with diabetes,
on average, have medical healthcare expenditures that are ten times higher ($3,686 vs. $380) than what expenditures
would be in the absence of diabetes (3). The American Diabetes Association recommends tight glycemic control as
an essential strategy for the prevention of microvascular complication of diabetes mellitus. The tight glycemic
control is achieved through medications and lifestyles modifications (4). Inadequate physical activity accompanied
by poor dietary habits are associated with the development of obesity and type 2 diabetes mellitus. Adoption of a
friendly diet and adoption of moderate physical activity are essential not only for the prevention and treatment of
diabetes mellitus but also in maintaining physical and mental health (5, 6). Exercise is associated with lower
cardiovascular disease, chronic kidney disease, sepsis, pneumonia, influenza mortality, and all-cause mortality in
patients with diabetes mellitus. Higher training programs may be warranted for patients with diabetes than currently
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provided for non-diabetics (7). Apart from weight reduction in patients with type 2 diabetes, exercise has been
shown to reduce both fasting and postprandial plasma sugar (8). Smoking, a major source of reactive oxygen
species, is associated with higher glycated hemoglobin, while fruit and vegetable consumption is related to improved
redox status (9). Medical nutrition therapy is an essential component of patients with type 2 diabetes, eating a diet
high in fiber including fruit and vegetables is recommended by most guidelines (10). Fruits are shown to reduce
inflammation and endothelial dysfunction, and through their antioxidant properties, they could reduce
cardiovascular disease and cancer (10). Previous literature concluded the association of fast food consumption,
obesity, and type 2 diabetes mellitus (11). The majority of patients with type 2 diabetes mellitus are not meeting the
recommended glycemic targets even in developed countries, with deleterious consequences. The undesirable
glycemic control is mainly through deficiency of nutritional knowledge and non-compliance with healthy lifestyles
which are important for patients with diabetes in the short and long term (12). Regarding the long-term effect of
lifestyle interventions to prevent diabetes in the China Da Qing Diabetes Prevention Study: a 20-year follow-up
study show that group-based lifestyle interventions over 6 years can prevent or delay diabetes for up to 14 years
after the active intervention (13). Previous studies have demonstrated the efficacy of lifestyle intervention for the
prevention of type 2 diabetes mellitus (14). Thus, we conducted this research to study the lifestyle effects on
diabetes control among patients with type 2 diabetes in Tabuk, Saudi Arabia.
2. Material and Methods
This case-control study was conducted at the diabetes center in the King Fahad Specialist Hospital, Tabuk City,
Saudi Arabia during the period from March 2017 through June 2017. One hundred consecutive patients with the
diagnosis of type 2 diabetes mellitus according to the American Diabetes Association guidelines4 and came for
routine follow-up were enrolled (patients with type 1 diabetes and those recently diagnosed were not included). To
minimize the socioeconomic differences, 150 healthy control subjects were randomly chosen in a ratio of 1:1 from
the co-patients. The participants were invited to sign a written informed consent, then interviewed by the researchers
using a structured questionnaire to collect data on age, sex, level of education, income, if the patient had received
education about diabetes, adherence to a healthy diet, frequency of sugar, fast food, and fruit and vegetable
consumption in the last month. Also included in the questionnaire were the level of exercise as defined by the
American Diabetes Association (30 minutes daily for at least five days a week) (4), medication types, compliance to
medications and reasons for not taking them, self-measurement of blood glucose and the level of blood sugar,
diabetes complications, smoking, whether diagnosed with psychiatric disorders, and family history of diabetes
mellitus. The participants were also asked to assess their knowledge regarding: if type 2 diabetes mellitus is
dangerous, if it can be prevented or cured and if adherence to a healthy diet and exercise could control and prevent
diabetes. The participants were also asked whether social isolation, marital conflicts or psychiatric problems can be
associated with diabetes. The most recent HbA1c was collected from the patients’ records to assess the degree of
glycemic control, and those with HbA1c of ≤8 were regarded as accepted controlled (14). The weight and height of
all the participants were measured (using the apparatus: ae ADAM, UK, model: MDW-250L, HCODE#: DWS 001)
and the body mass index (BMI) was calculated. The weight was measured without shoes or heavy clothes and the
height was measured in the standing position. The ethical committees of both the Medical College, University of
Tabuk and King Fahad Hospital approved the research. The Statistical Package for Social Sciences IBM© SPSS©
version 20 (IBM© Corp, Armonk, NY, USA) was used for data analysis. A comparison was undertaken between
diabetic patients and control subjects and patients with accepted and poor glycemic control, the Chi-square test was
used to compare non categorical data and independent-samples t-test for quantitative data. A p-value of <0.05 was
considered significant.
3. Results
There were 100 patients with type 2 diabetes and 150 control subjects, the majority (58%) of diabetic patients were
in the age group 45-64 years compared to control subjects (64% in the range 20-34) with no significant difference
(p=0.260) (Table 1). The majority (71%) of patients with diabetes received basic education versus 22% of controls,
with no significant difference (p=0.454). No significant statistical difference was found regarding the income which
was 3,000-6,000 Riyals in 67% of diabetic patients vs. 44.7% of healthy controls (p=0.185). A total of 43% of
patients received health education regarding diabetes, while 60.7% of control subjects had health education
(p=0.506) (Table 1). The BMI was 32.5±6.94 kg/m2 among patients with diabetes and 26.34±5.22 in controls with a
significant difference (p<0.001), 2% of patients with diabetes consume fast food regularly vs. 21.3% of controls
with a significant difference (p<0.001). Sugar consumption was observed in 43% of patients with diabetes vs. 38.6%
of control subjects (p=0.494), a significant difference was observed between patients and controls regarding the
regular consumption of fruit and vegetables (27% vs. 12.6%) (p=0.004). But, no significant differences were evident
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between patients and control subjects regarding exercise (12% vs. 13.3%; p=0.757), smoking (17% vs. 14.6%;
p=0.618), psychiatric diseases (27% vs. 20.6%; p=0.245), and family history of type 2 diabetes (p=0.217).
In the present study, 76% of control subjects and 71.3% of patients with diabetes thought that that diabetes was a
dangerous disease with no significant difference (p=0.414), 92% and 88.7% of control subjects and diabetic patients
reported that diabetes mellitus was a preventable disease with no significant difference (p=0.389), while only 29%
of control subjects and 22.6% of patients with type 2 diabetes knew that diabetes mellitus was a curable disease
(p=0.258). It is interesting to know that 54% of diabetic patients skip breakfast consumption vs. 10% of control
subjects with a significant statistical difference (p<0.001). Table 2 depicted the comparison between patients with
type 2 diabetes and healthy control subjects. In the current data, no significant statistical difference was found
between patients with accepted and poor glycemic control regarding breakfast skipping (26% vs. 28%) (p=0.854),
late dinner consumption (2% vs. 5%) (p=0.262), and regular consumption of fast food (2% vs. 0%) (p=0.145). Table
2 illustrates the comparison between diabetic patients with poor and accepted glycemic control.
Table 1. Basic characteristics of patients with diabetes and control subjects
Character
Controls (n=150) Diabetes (n=100) p-value
Age (year) 20-34
96 (64%)
10 (10%)
0.2601
35-44
19 (12.7%)
15 (15%)
45-54
19 (12.7%)
30 (30%)
55-64
7 (4.7%)
28 (28%)
>65
9 (6%)
17 (17%)
Sex
Males
52 (52%)
97 (64.6%)
Females
48 (48%)
53 (35.4%)
Education Basic education 33 (22%)
71 (71%)
0.454
High education 117 (78%)
39 (39%)
Income
Not satisfactory 83 (55.3%)
33 (33%)
0.185
Satisfactory
67 (44.7%)
67 (67%)
Barrier to meals
17 (11.3%)
13 (13%)
0.676
Health education
91 (60.7%)
43 (43%)
0.506
1: One way ANOVA
Table 2. A comparison between diabetic patients and control subjects
Character
Diabetes
Control
p-value
BMI (kg/m2)
32.5±6.94 26.34±5.22
<0.001
Regular fast food intake
2 (2%)
32 (21.3%)
<0.001
Regular sweets intake
43 (43%) 58 (38.6%)
0.494
Fruits and vegetables consumption
27 (27%) 19 (12.6%)
0.004
Regular exercise
12 (12%) 20 (13.3%)
0.757
Smoking
17 (17%) 22 (14.6%)
0.618
Psychiatric diseases
27 (27%) 31 (20.6%)
0.245
Family history of diabetes
74 (74%) 100 (66.7%) 0.217
Is diabetes dangerous
76 (76%) 107 (71.3%) 0.414
Can diabetes be cured
29 (29%) 34 (22.6%)
0.258
Is diabetes preventable
92 (92%) 133 (88.7%) 0.389
Can lifestyles prevent diabetes
93 (93%) 123 (82%)
0.013
Health education can prevent diabetes 76 (76%) 128 (85.3%) 0.062
Marital conflicts lead to diabetes
87 (87%) 114 (76%)
0.032
Social isolation can leads to diabetes
54 (54%) 89 (59.3%)
0.404
Breakfast skipping
54 (54%) 15 (10%)
<0.001
Late dinner
7 (7%)
4 (2.7%)
0.831
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Table 3. A comparison between accepted and poor controlled patients with diabetes
Character
Poor control (n=49) Accepted control (n=51) p-value
Breakfast skipping 26 (26%)
28 (28%)
0.854
Late dinner
2 (2%)
5 (5%)
0.262
Fast food
2 (2%)
0 (0%)
0.145
Sugar
26 (26%)
17 (17%)
0.046
Fruits intake
13 (13%)
14 (14%)
0.917
Exercise
2 (2%)
10 (10%)
0.017
Smoking
6 (6%)
11 (11%)
0.215
Psychiatric disease 10 (10%)
17 (17%)
0.146
Self-monitoring
33 (33%)
30 (30%)
0.253
4. Discussion
The present study presented a sample of Saudi patients with type 2 diabetes with poor physical activity, low fruit
and vegetable consumption, and high regular sweet food intake. The current data reflect the shift from the friendly
Mediterranean diet towards Western lifestyles. Previous literature recommended that obese patients with type 2
diabetes should not restrict fruit consumption because it had no effect on weight loss, waist circumference, or
HbA1c (16). Furthermore, previous studies concluded the beneficial effects of a diet rich in whole grains, legumes,
fruits and vegetables, and fish on HbA1c, body weight, low density lipoproteins, high density lipoproteins
improvement, and oxidative stress (5). In the current study, cigarette smoking was found in 17% of patients with
diabetes, cigarettes smoking is a major source of reactive oxygen radicals and could negatively affect glycemic
control and interpretation of the HbA1c results (9). The adherence to the American Diabetes Standards of care for
the consumption of a diet rich in fiber, the avoidance of sugary sweetened beverages, carbohydrate intake from
legumes, whole grains, and fruits and vegetables is highly recommended as it could decrease the HbA1c by 0.5-2%
(4). Physical activity of 30 minutes five times a week, and the interruption of prolonged sitting with short bouts of
physical activity every 30 minutes is strongly advised. Breakfast skipping effects on diabetes mellitus is
controversial, some studies reported the association of breakfast skipping with insulin resistance, increasing weight,
and hyperglycemia (17), while others concluded favorable effects of whole grains and fiber consumption in
breakfast on glycemic control (18). A recent controlled trial found that the consumption of a high protein breakfast
attenuates the postprandial glucose response while it does not magnify the response to the second meal (the second
meal phenomenon) (19). In the present study, breakfast skipping was more common among diabetic patients than
control subjects with no significant statistical difference between patients with poor and accepted glycemic control.
The present findings are in agreement with Uemura et al. (20) who observed that breakfast skipping increased the
risk of type 2 diabetes irrespective of lifestyle and basal fasting plasma sugar and BMI. In the current study, no
significant statistical difference was found between patients with type 2 diabetes and control subjects regarding late
dinner consumption, with no difference between accepted and poor controlled diabetic patients, similarly a recent
study conducted among South-Asian Canadian (21) concluded similar observations. The current findings of higher
HbA1c among patients who consumed sweet food and low physical activity are in agreement with the current
literature (4). In the present study, the majority of the participants perceived that diabetes mellitus, although a
morbid disease, could be prevented and cured with the adoption of healthy lifestyle and health education. The
positive attitude requires more empowerment through organized health education programs at the level of health
institutes and the governmental level to prevent the deleterious consequence of this serious disease. The current data
showed that more than two thirds of patients with type 2 diabetes did not receive health education and nearly the
same number of the patients were not meeting the American Diabetes Association targets for HbA1c, similar studies
conducted in Saudi Arabia (22) concluded that only 24% of diabetic patients are meeting the glycated hemoglobin
targets. Furthermore, despite the majority of patients self-monitoring their blood sugar, it was not translated in lower
glycated hemoglobin A plausible explanation is that the patient may not be familiar with what to do with the results
of their blood sugar. The high glycated hemoglobin and BMI, the sedentary lifestyles, and the poor dietary habits are
alarming, more effort is strongly recommended to prevent the serious consequences of obesity and overweight and
the microvascular complications of diabetes mellitus through healthier lifestyles.
5. Conclusions
The current study showed that people with type 2 diabetes had higher BMI, were not reaching the HbA1c targets,
consumed sweeter foods, exercised less, and were more likely to skip breakfast. The limitations of the study are the
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relatively small size of the study sample and that the study was conducted at a single diabetes center. Further, larger
multi-center studies focusing on the amount, timing, and glycemic index of meals are highly recommended.
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