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ABSTRACT
Objective: The purpose of this study was to appraise the association between Physical Activity and T2DM, hypertension,
hypercholesterolemia, and other comorbidities in a series of Saudi volunteers. Methodology: The present study
investigated 304 healthy Saudi volunteers for reported chronic illness and the status of physical activity. Results:
Out of the 144 individuals, 62/144 (43%) were males and 82/144 (57%) were females. About 64/304 (21%), 75/304
(24.7%), and 21/304 (7%) of the participants practicing physical activity for one hour, 2-5 hours, and ≥ 6 hours, in
this order. Conclusion: PA rates are relatively lower among Saudi people in Northern Saudi Arabia. PA was found to
be an effective factor in reducing diverse comorbidities including hypertension, T2DM, hypercholesterolemia, CVDs,
asthma, and other comorbidities.
Keywords: Physical activity, Comorbidities, Hypertension, T2DM, Hypercholesterolemia, Asthma, Saudi Arabia
INTRODUCTION
Physical activity (PA) represents one of the most important determinants of a healthy lifestyle for all ages. This is
achieved through the maintenance of the body weight and reduction of the health risk of diverse obesity-associated
comorbidities [1,2]. Worldwide, >80% of adolescents are inadequately physically active. PA, which denotes any
bodily movement resulting in energy expenditure (i.e. work, household chores, etc.) should not be confused with the
exercise, which is planned, structured and repetitive form of PA [3].
PA represents the most essential component to conserve a healthy lifestyle. Insufficiently physically active individuals
are at elevated risk of developing miscellaneous comorbidities with more rapidly deteriorating in health patterns [4].
PA is has a strong impact on the prevention and even treatment of several chronic diseases including type 2 diabetes
mellitus (T2DM) [5], cardiovascular diseases [6] including hypertension (HTN) [7], dyslipidemia and other [8].
Obesity/overweight was reported to be ranging from 35-63.6% in different regions in Saudi Arabia [9,10]. A recent
report has shown that about 60% of the entire Saudi population is measured as physically inactive [11]. Therefore, the
present study aimed to appraise the association between Physical Activity and T2DM, hypertension, hypercholesterolemia, and other comorbidities in a series of Saudi volunteers.
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MATERIALS AND METHODS

The present study investigated 304 healthy Saudi volunteers for reported chronic illness and the status of physical
activity. The study subjects were aged from 10 to 96 years with a mean age of 35 years. A purposeful questionnaire
was designed and information was obtained during a personal interview. Except for blood pressure measurement, the
inclusion of all other variables depends on the current use of medication to the specific chronic illness.
Ethical Consent
Each participant was asked to sign a written ethical consent before the interview.
Data Analysis
Obtained variables were analyzed using SPSS software. Chi-square test and odds ratios were identified. A p-value of
less than 0.05 was considered statistically significant.
RESULTS
Out of the 304 participants, 140/304 (46%) were males and the remaining 164/304 (54%) were females. Most participants were at age range 19-29 years followed by ≤ 18 years, representing 82/304 (27%) and 67/304 (22%), respectively. An elevated number of males observed at age range 19-29 years 49/140 (35%), hence, an elevated number of
females seen at age group ≤ 18 years 53/164 (32.3%), as indicated in Table 1 and Figure 1.
Table 1 Distribution of the participants by age and sex
Variable

Males

≤ 18years
19-29
30-39
40-49
50-59
≥ 60
Total

14
53
49
33
11
27
18
19
21
21
27
11
140
164
Frequency of Exercise per Week
62
82
22
42
38
37
18
3
140
164

None
1 hour
2-5 hours
≥ 6 hours
Total

Age group

Females

Total
67
82
38
37
42
38
304
144
64
75
21
304

About the frequency of physical activity per week, the majority of the participants were physically non-active representing 144/304 (47.4%). Out of the 144 individuals, 62/144 (43%) were males and 82/144 (57%) were females.
About 64/304 (21%), 75/304 (24.7%), and 21/304 (7%) of the participants practicing physical activity for one hour,
2-5 hours, and ≥ 6 hours, in this order. Physical inactivity was predominantly seen among females. Increased hours of
physical activity were observed among males, as indicated in Table 1 and Figure 2. The association between female
gender and declining rates of physical activity, the odds ratio (OR) and 95% confidence interval (95% CI)=2.0333
(1.2434 to 3.3250), p=0.0047.

Figure 1 Description of the study subjects by age and sex
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Figure 2 Description of the study subjects by sex and hours of physical activity

Table 2 and Figure 3, summarized the distribution of the participants by sex and chronic diseases. Hypertension was
identified in 45/304(14.8%) of the study subjects. Out of 45 hypertensive patients, 37, 15, 16, 3 of the patients were
found among inactive, one hour/week, 2-5 hours, and ≥ 6 hours, respectively. The risk of hypertension associated with
less physical activity, the OR (95% CI)=1.5099 (0.7293 to 3.1259), p=0.2670.
Diabetes was recognized in 71/304 (23.4%) of the study subjects. Out of 71 diabetic patients, 22, 12, 8, 3 of the patients were found among inactive, one hour/week, 2-5 hours, and ≥ 6 hours, respectively. The risk of diabetes associated with less physical activity, the OR (95% CI)=1.3509 (0.7473 to 2.4421), p=0.3195.
Hypercholesterolemia was recognized in 65/304(21.4%) of the study subjects. Out of 65 diabetic patients, 31, 19, 14,
1 of the patients were found among inactive, one hour/week, 2-5 hours, and ≥ 6 hours, respectively. The risk of hypertension associated with less physical activity, the OR (95% CI)=1.7089 (0.9046 to 3.2284), p=0.0988.
Other chronic diseases were recognized in 64/304 (21%) of the study subjects. Out of 64 diabetic patients, 31, 16, 14,
3 of the patients were found among inactive, one hour/week, 2-5 hours, and ≥ 6 hours, respectively. The risk of hypertension associated with less physical activity, the OR (95% CI)=1.3566 (0.7323 to 2.5133), p=0.3323. Cardiovascular
Diseases (CVDs) were indicated in 18 individuals of whom 50% were less physically active. Moreover, Asthma was
revealed in 27 persons of whom about 60% were less physically active.
Table 2 Distribution of the participants by the status of physical activity and chronic diseases
Variable

Inactive

Yes
No
Total
Diabetes
Yes
No
Total
CVs
Yes
No

22
122
144

Yes
No
Asthma
Yes
No

31
113
14
130

2
62

Yes
No

31
113

16
48

37
107
144
9
135

One hour/week
2-5 hours
Hypertension
12
8
52
67
64
75

≥ 6 hours

Total

3
18
21

45
259
304

16
59
75

3
18
21

71
233
304

2
6
62
69
Hypercholesterolemia
19
14
45
61

1
20

18
286

1
20

65
239

9
66

2
19

27
277

14
61

3
18

64
240

15
49
64

Other Diseases

32

Alreshidi, et al.

Int J Med Res Health Sci 2020, 9(4): 30-35

Figure 3 Description of the participants by the status of physical activity and chronic diseases

DISCUSSION
The recent economic prosperity witnessed by Saudi Arabia has led to adopting a sedentary lifestyle with the least
physical activity. This in addition to adopting western dietary habits of excessive fast-food intake. However, this study
was investigated the link between Physical Activity and a group of comorbidities including T2DM, hypertension,
dyslipidemia, and other conditions in a series of Saudi volunteers.
In this series, about 47.4% of the participants were considered physically inactive of whom 43% were males 57% were
females. A recent report from Saudi Arabia has shown that approximately 60% of the entire Saudi population is physically non-active [11]. Many studies from Saudi Arabia indicated the progressive decrease in the levels of physical
activity among the Saudi population particularly among females and among younger generations [12-14]. However,
several barriers have been documented especially for women [15,16].
The present study showed a slight increase in the risk of hypertension among physically inactive persons compared
to active individuals. Worldwide, more than 40% of persons are living with hypertension. Hypertension is a leading cause of myocardial infarction, stroke, heart failure, and other CVDs. Many studies have proved the benefit of
physical activity as a complementary treatment in the management of hypertension [17,18]. However, there was a
study indicated a reverse association between hypertension and excessive PA duration among young and middle-aged
populations [19].
T2DM was also found with a slight increase in a sedentary lifestyle. PA is well documented as a major factor in the
prevention and treatment of T2DM [5]. The beneficial effect of PA in reducing obesity has a strong impact on the
decreasing of T2DM [20]. However, some results showing an increased number of diabetic patients among physically active individuals. This is attributed to the fact that many people enrolled themselves in PA after the diagnosis
of T2DM.
The risk of hypercholesterolemia was relatively increased with decreasing of the rates of PA, the OR (95% CI)=1.7089
(0.9046 to 3.2284), p=0.0988. The reverse association between physical exercise hypercholesterolemia was reported
in many studies [21,22]. Hypercholesterolemia represents a major cause of CVDs, as it is involved in the development
of atherosclerotic plaques. PA promotes the release of Proprotein convertase (subtilysin Kexin type 9 (PCSK-9)),
which is recognized to be effective in subsiding low-density lipoprotein levels and risk of the evolution of hypercholesterolemia [23].
In the present study, some chronic diseases (including asthma) were seemed to augment with the decreasing of PA. Although there unpredictable evidence for the link between AP and asthma as well as, lung function strengthening [24],
Obesity was found to increase the risk of several chronic illnesses including asthma [25]. Though this study provided
useful updates about the relationship between PA and comorbidities among the Saudi population in Northern Saudi
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Arabia, it has some limitations including its cross-sectional setting and relatively lower sample size, and methodological terms regarding the diagnosis of some comorbid conditions.
CONCLUSION
PA rates are relatively lower among Saudi people in Northern Saudi Arabia. PA was found to be an effective factor
in reducing diverse comorbidities including hypertension, T2DM, hypercholesterolemia, CVDs, asthma, and other
comorbidities. More community-based efforts are deemed important to implement a more physically active lifestyle
in Northern Saudi Arabia.
DECLARATIONS
Conflicts of Interest
The authors declared no potential conflicts of interest with respect to the research, authorship, and/or publication of
this article.
REFERENCES
[1] Thivel, David, et al. “Physical activity, inactivity, and sedentary behaviors: Definitions and implications in
occupational health.” Frontiers in Public Health, Vol. 6, 2018, p. 288.
[2] Jakicic, John M., and Kelliann K. Davis. “Obesity and physical activity.” Psychiatric Clinics, Vol. 34, No. 4,
2011, pp. 829-40.
[3] World Health Organization. Physical activity; Key facts, 2018. https://www.who.int/news-room/fact-sheets/
detail/physical-activity
[4] Troosters, Thierry, et al. “Strategies to increase physical activity in chronic respiratory diseases.” Clinics in Chest
Medicine, Vol. 40, No. 2, 2019, pp. 397-404.
[5] Francesconi, Claudia, et al. “Körperliche Aktivität und Training in der Prävention und Therapie des Typ 2 Diabetes
mellitus.” Wiener klinische Wochenschrift, Vol. 128, No. 2, 2016, pp. 141-45.
[6] Kraus, William E., et al. “Physical activity, all-cause and cardiovascular mortality, and cardiovascular disease.”
Medicine and Science in Sports and Exercise, Vol. 51, No. 6, 2019, pp. 1270-81.
[7] Pescatello, Linda S., et al. “Physical activity to prevent and treat hypertension: A systematic review.” Medicine
and Science in Sports and Exercise, Vol. 51, No. 6, 2019, pp. 1314-23.
[8] Missud, David C., et al. “Physical activity prescription for general practice patients with cardiovascular risk
factors-the PEPPER randomised controlled trial protocol.” BMC Public Health, Vol. 19, No. 1, 2019, p. 688.
[9] Al-Nozha, Mansour M., et al. “Obesity in Saudi Arabia.” Saudi Medical Journal, Vol. 26, No. 5, 2005, pp. 824-29.
[10] Ahmed, Hussain Gadelkarim, et al. “Prevalence of obesity in Hail region, KSA: In a comprehensive survey.”
Journal of Obesity, 2014.
[11] Almuzaini, Yasir, and Hoda Jradi. “Correlates and levels of physical activity and body mass index among saudi
men working in office-based jobs.” Journal of Community Health, Vol. 44, No. 4, 2019, pp. 815-21.
[12] Al Quaiz, Al Johara M., et al. “Sedentary lifestyle and Framingham risk scores: A population-based study in
Riyadh city, Saudi Arabia.” BMC Cardiovascular Disorders, Vol. 19, No. 1, 2019, p. 88.
[13] Alkhateeb, Sarah Ahmed, et al. “Pattern of physical exercise practice among university students in the Kingdom
of Saudi Arabia (before beginning and during college): A cross-sectional study.” BMC Public Health, Vol. 19,
No. 1, 2019, pp. 1-7.
[14] Aljuhani, Osama, and Gavin Sandercock. “Contribution of physical education to the daily physical activity of
school children in Saudi Arabia.” International Journal of Environmental Research and Public Health, Vol. 16,
No. 13, 2019, p. 2397.

34

Alreshidi, et al.

Int J Med Res Health Sci 2020, 9(4): 30-35

[15] Samara, Anastasia, et al. “Lack of facilities rather than sociocultural factors as the primary barrier to physical
activity among female Saudi university students.” International Journal of Women’s Health, Vol. 7, 2015, pp.
279-86.
[16] Alsubaie, Ali SR, and Eltigani OM Omer. “Physical activity behavior predictors, reasons and barriers among male
adolescents in Riyadh, Saudi Arabia: Evidence for the obesogenic environment.” International Journal of Health
Sciences, Vol. 9, No. 4, 2015, pp. 400-08.
[17] Rêgo, Maria LM, et al. “Physical exercise for individuals with hypertension: It is time to emphasize its benefits
on the brain and cognition.” Clinical Medicine Insights: Cardiology, Vol. 13, 2019, pp. 1-10.
[18] 18-Purba EN, Santosa H, Siregar FA. “The relationship of physical activity and obesity with the incidence of
hypertension in adults aged 26-45 years in Medan.” Open Access Macedonian Journal of Medical Sciences, Vol.
7, No. 20, 2019, pp. 3464-68.
[19] Zhu, Zhongkai, et al. “Excessive physical activity duration may be a risk factor for hypertension in young and
middle-aged populations.” Medicine, Vol. 98, No. 18, 2019, p. e15378.
[20] Carbone, Salvatore, et al. “Obesity, risk of diabetes and role of physical activity, exercise training and
cardiorespiratory fitness.” Progress in Cardiovascular Diseases, Vol. 62, No. 4, 2019, pp. 327-33.
[21] Lavie, Carl J., Sergey Kachur, and Xuemei Sui. “Impact of fitness and changes in fitness on lipids and survival.”
Progress in Cardiovascular Diseases, Vol. 62, No. 5, 2019, pp. 431-35.
[22] Zwald, Marissa L., et al. “Prevalence and correlates of receiving medical advice to increase physical activity
in US adults: National Health and Nutrition Examination Survey 2013-2016.” American Journal of Preventive
Medicine, Vol. 56, No. 6, 2019, pp. 834-43.
[23] Klein-Szanto, Andres JP, and Daniel Bassi. “Keep recycling going: New approaches to reduce LDL-C.”
Biochemical Pharmacology, Vol. 164, 2019, pp. 336-41.
[24] Cassim, Raisa, et al. “Does physical activities strengthen lungs and protect against asthma in childhood? A
systematic review.” Pediatric Allergy and Immunology, Vol. 30, No. 7, 2019, pp. 739-51.
[25] Tashiro, Hiroki, and Stephanie A. Shore. “Obesity and severe asthma.” Allergology International, Vol. 68, No. 2,
2019, pp. 135-42.

35

