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Abstract
Introduction: Dyslipidemia has been established as one of the
most important modifiable risk factors for cardiovascular
diseases. Dyslipidemia is highly prevalent in the general
population of Kuwait as well as in armed forces personnel.
Objective: To assess the prevalence of dyslipidemia amongst
the pilots of Kuwait Air Force.
Materials and Methods: This descriptive cross-sectional study
was carried out in Medical Directorate, Armed Forces Hospital
Kuwait from July 2017 to June 2018. One hundred and twentysix Kuwaiti Air Force pilot were included in this study. Lipid profile
[Total Cholesterol (TC), Triglyceride (TG), Low density lipoprotein
cholesterol (LDL-C) and High density lipoprotein cholesterol
(HDL-C)] were measured from fasting blood and were
categorized based on the National Cholesterol Education
Programme Adult Treatment Panel III criteria (NCEP-ATP III).
Results: Mean (±SD) age of the 126 participants was 32.5±7.4
years. Among them 56.3% were current smoker. As per BMI
(Body Mass Index) criteria 49.2% and 26.2% of the pilots were
overweight and obese respectively. Most common lipid
abnormality was high LDL-C (46%), followed by high TC (39.7%),
low HDL-C 36.5%) and high TG (18.3%). Positive correlation
between BMI and TG level and LDL-C level (r=0.273, p=0.001 &
r=0.177, p=0.049 respectively) and negative correlation between
BMI and HDL-C (r= -0.286, p=0.001) were found. BMI was found
to be an independent predictive factor for dyslipidemia.
Conclusions: Dyslipidemia and obesity was alarmingly high in
the pilots of Kuwait Air Force and should be considered as a
matter of medical concern.
Key-words: Kuwait Air Force Pilot, Dyslipidemia, Obesity, Body
Mass Index, Lipid Profile.

Introduction
Abnormal level in one or more of four lipids fractions including
elevation of plasma TC, TG, LDL-C or low HDL-C level is termed
as dyslipidemia, that contributed to the development of
arthrosclerosis1. Atherosclerotic cardiovascular disease is the
most common cause of death worldwide and the burden of disease

is projected to rise substantially over the next few decades2. For a
longer healthy life it is essential to identify dyslipidemia early and
initiate treatment accordingly. However, dyslipidemia tends to be
overlooked due to the lack of obvious early signs3.
Total population of Kuwait is around 4.2 million and 45% of whom
are Kuwaiti citizens4. Free universal education and medical care
are available for the citizens and thus they can enjoy a high
standard of living. The economy was boomed with the discovery of
oil in the 1950s. This brought about intense changes in food
accessibility and living quality in the country5. An improved caloric
intake with a simultaneous decrease in levels of physical activity
are thought to be the main causes of high rates of overweight and
obesity6-11. It has been estimated that about one-half of females of
Kuwaiti and one-third males are obese12,13. Likewise, dyslipidemia
is highly prevalent and on an increasing trend in Kuwait14, 15.
In line with the general population obesity and dyslipidemia might
affect military populations. If it so, it could imposes an additional
health hazard, and pilots are no exception16. Whereas members
of military forces with their favorable physical conditions17,18 are
generally considered as one of the healthiest layers of each
society, some recent studies reported a trend toward increasing
cardiovascular risk factors among military personnel19,20.
However, studies focusing on air force pilots in Kuwait are scarce.
Therefore, information on the current pattern of dyslipidemia
remains limited, which might hinder the implementation of
pertinent and effective control and prevention strategies. With this
context, we investigated the prevalence of adverse serum
concentrations of TC, LDL-C, HDL-C, and TG among a group of
Kuwaiti Air Force Pilot and to correlate these with anthropometric
and demographic factors.

Materials and Methods
This descriptive cross-sectional study was carried out in Medical
Directorate, Armed Forces Hospital Kuwait from July 2017 to
June 2018. The study protocol was approved by the ethical
review committee of the Medical Directorate, Armed Forces
Hospital. Written informed consent was acquired from all study
participants. Data were collected using a pretested structured
questionnaire containing questionnaire and checklist.
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All consecutive pilots attending the annual health check-up
schedule were enrolled for the study. Participants were subjected
to face-to-face interview by the attending physicians to know their
demographic and job characteristics and health-related habits.
Anthropometric measurements (Height and weight) were
measured twice using a height-weight scale. Measuring
instruments had been calibrated before Subjects stood with bare
feet and wore light clothing, and then the averages were
calculated. Body mass index (BMI) was calculated as weight (kg)
divided by height (m) squared. Blood pressure was measured
after subjects had been seated for at least ten minutes. Venous
blood samples were collected and serum lipid proﬁles, including
TC, TG, HDL-C and LDL-C were assayed by the automated
spectrophotometer and enzymatic colorimetric method with the
use of Olympus AU640 autoanalyzer (Olym-pus, Kobe, Japan).
Dyslipidemia was defined according to the criteria set by the
NCEP-ATP III and classified into four different types21:
(a) hypertriglyceridemia was defined as having serum triglycerides
≥150 mg/dl (b) hypercholesterolemia was defined as having total
cholesterol ≥200 mg/dl (c) low HDL-C was defined as having
HDL-C ≤40 mg/dl and (d) high LDL-C was defined as having ≥130
mg/dl. Overweight was defined as a BMI ≥25.0 kg/m2 and <30.0
kg/m2, and obesity was defined as a BMI ≥30 kg/m22,23. Participants
were categorized as either current smoker or non-smoker
(including ex-smoker) based on their smoking behavior.
After collection, data were entered into Microsoft excel to
generate a master sheet. Then they were fed into SPSS
(Statistical Package for Social Sciences) windows version 23.0
for analysis. Continuous data were presented as mean (standard
deviation) and qualitative data were expressed as frequency
(percentage). Correlation between age and lipid fractions as well
as BMI and lipid fractions was analyzed by Pearson correlation
coefficient. Multivariate analysis was conducted to determine the
independent predictor of dyslipidemia. A p value < 0.05 was
considered statistically significant.

Results
The mean age of the participants was 32.5±7.4 years. Majority
(42.1%) of the individuals were in the age group of below 30
years. Seventy one (56.3%) pilots were current smoker and they
smoked 18 sticks (±7) per day on an average. Family history of
HTN and DM were reported by 40.5% and 33.3% pilots
respectively. More than one fourth (26.2%) of the participants
were obese (BMI ≥30kg/ m2) and around half (49.2%) of the
participants were overweight (BMI 25 to 29.9 kg/ m2). Mean
systolic and diastolic blood pressure were within normal
range(Table-I).
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Table-I: Demographic and clinical characteristics of the
respondents (n=126)
Variables (unit)

Age (years)

Category
<30

53 (42.1%)

30-40

51 (40.5%)

>40

22 (17.5%)

Mean±SD
Range
Smoking behavior
Amount of
smoking (sticks
per day)

Frequency
(percentage)*

32.5±7.4
22-52

Smoker

71 (56.3%)

Non-smoker

55 (43.7%)

Mean±SD

18±7

Present

51 (40.5%)

In father

23 (45.1%)

In mother

16 (31.4%)

Both parents

12 (23.5%)

Present

42 (33.3%)

In father

13 (31.0%)

In mother

16 (38.1%)

Both parents

13 (31.0%)

Height (cm)

Mean±SD

175.5±7.4

Weight (kg)

Mean±SD

84.8±13.2

Mean±SD

27.6±3.9

F/H of
hypertension

F/H of diabetes
mellitus

Body mass index
(kg/m2)

<25

31 (24.6%)

25-29.9

62 (49.2%)

≥30

33 (26.2%)

Systolic blood
Mean±SD
110.9±10
pressure (mmHg)
Diastolic blood
Mean±SD
71.3±8.7
pressure (mmHg)
*Data were expressed as frequency (percentage)
Lipid sub fraction analysis revealed high LDL-C to be the
commonest abnormality, noted in 46.0% of the participants
followed by hyper-cholesterolemia noted in 39.7%, low HDL-C
noted in 36.5% and hypertriglyceridemia noted in 18.3% of the
study population (Table-II).
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Table-II: Lipid profile of Kuwaiti Air Force Pilot (n=126)
Frequency
Variables (unit)
Category
(percentage)*

Cholesterol
(mg/dl)

HDL (mg/dl)

LDL (mg/dl)

Triglyceride
(mg/dl)

Mean±SD

193.8±30.5

Range

104.4-309.4

<200

76 (60.3%)

≥200

50 (39.7%)

Mean±SD

45.5±11.5

Range

15.5-88.9

<40

46 (36.5%)

≥40

80 (63.5%)

Mean±SD

127.7±25.5

Range

27.78

72.22

Dyslipidemia

Normal lipid profile

Figure-1: Dyslipidemia among Kuwaiti Air Force Pilot (n=126)

38.7-205

<130

68 (54.0%)

≥130

58 (46.0%)

Mean±SD

101.4±58.4

Range

17.7-382

<150

103 (81.7%)

≥150

23 (18.3%)

Data were expressed as frequency (percentage)

0.171

0.073

P value

0.134

0.390

0.056

0.381

r

0.126

-0.286

0.177

0.273

BMI

0.160

0.001S

0.047 S

0.002 S

P value

r=correlation coefficient; S: Significant statistically.
Out of 126 studied pilots, 35 (27.8%) had normal lipid profile with
respect to serum cholesterol, HDL-C, LDL-C and triglyceride.
However, majority of the pilots (36.5%) had abnormality in two
sub fractions of lipids (Figure 1 and 2).
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Age
(years)
Smoking
F/H
of
HTN
F/O DM

P value

-0.077

Upper

Triglyceride

0.134

Table-IV: Association of dyslipidemia with different factors
(n=126)
95% CI of OR
Lower

LDL-C

Age

Age, current smoking, F/H (Family History) of DM, F/H of HTN
and BMI were entered into a multivariate logistic regression
model to ascertain the independent predictive factors for
dyslipidemia. Current smoking and higher BMI were signiﬁcantly
associated with having dyslipidemia among pilots (Table-IV).

Odds ratio
(OR)

HDL-C

r

Variable

Cholesterol

Table-III: Correlation coefficient analyses between age, BMI and
lipid profile (n=126)

Figure-2: Pattern of lipid abnormality (n=126)

Variables

In the present cohort of 126 pilots data revealed that HDL-C, LDLC and triglyceride were correlated significantly with BMI. As the
BMI increased LDL-C and triglyceride increased and HDL-C
decreased. However, in the study population age had no
significant association with any of the lipid sub fraction (Table-III).

1.058

0.991

1.131

0.092

2.410

1.004

5.781

0.049S

1.035

0.407

2.631

0.943

0.524

0.198

1.385

0.193

BMI
1.224
1.082
1.385
CI: Confidence interval; S: Significant statistically

0.001S
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Discussion
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These findings are in agreement with another study as the
prevalence of dyslipidemia is common among pilots24.

1. Dyslipidemia. MSD Manual, Professional version. Available from:
https://www.msdmanuals.com/professional/endocrine-and-metabolicdisorders/lipid-disorders/dyslipidemia.

Averages of lipid limits indicated standard values for the Kuwaiti
Air Force pilots which are consistence with the study conducted
in the Israeli Air Force pilot25. Mild, moderate, or severe
hyperlipidemias were observed in 78% of the 229 ﬁghter Polish
Air Force pilots 26.
Lipid abnormalities noted in the present study reveal high LDL-C
to be the most common lipid abnormality followed by high TC
levels. This is in disagreement with an Indian study where
hypertriglyceridemia to be the most common lipid abnormality
followed by low HDLC levels27. However, the Indian study was
conducted over selected aircrew population rather than Air Force
Pilot like this study.
Obesity is the most important cause for dyslipidemia. This is
evident in the present study suggested by revealing a positive
correlation of BMI with TG and LDL-C and a negative correlation
with HDL-C. Singh G et al. observed in their study even though
BMI correlated with cholesterol and LDL-C levels, it did not
correlate with elevated TG and HDL-C levels 27.
It should be noted that pilots included in the current study were
part of the Kuwaiti population and they are exposed to the
decisive factors(traditional Kuwaiti diets, lack of physical activity)
responsible for the development of obesity and dyslipidemia.
More than 50% of Kuwaiti adults were suffering from
hyperlipidemia as evident by the earlier studies from Kuwait
where standard diagnostic measurements were used28,29. More
than half of the female patients and more than three fourth of the
male patients attending the coronary care units in different
hospitals in Kuwait had hyperlipidemia30.
Conclusion
The overall BMI status and the lipid profile of the air force pilots
interviewed in this study appeared to be not satisfactory. The
prevalence of abnormal lipid measurements was common. A
fairly huge number of pilots had BMI values of ≥25 kg/m2.
Smoking tobacco was also reported in addition. Anthropometric
variable BMI predicted dyslipidemia is better in this group than
any one particular variable. A healthy diet and regular exercise
plan should be encouraged and ensured in this population.
Finally, appropriate health promotion and nutrition education
program need to be planned and operationalized by the
policymakers.
74

2. GBD 2016 Causes of Death Collaborators Global, regional and
national age-sex specific mortality for 264 causes of death, 1980–2016:
a systematic analysis for the Global Burden of Disease Study 2016.
Lancet. 2017; 390: 1151-210.
3. Rhee EJ, Kim HC, Kim JH, et al. 2018 Guidelines for the
management of dyslipidemia [published correction appears in Korean J
Intern Med. 2019 Sep;34(5):1171]. Korean J Intern Med.
2019;34(4):723–71.
4. Kuwait population 2019. World meters. Available from:
https://www.worldometers.info/world-population/kuwait-population/.
5. Musaiger AO. Overweight and obesity in the eastern
Mediterranean region: Can we control it? East Mediterr. Health J.
2004;10(6):789–93.
6. Al Isa AN. Are Kuwaitis getting fatter? Nutr. Health.
2003;17(3):185–97.
7. Jackson RT, Al Mousa Z, Al Raqua M, Prakash P, Muhanna AN.
Prevalence of coronary risk factors in healthy adult Kuwaitis. Int. J. Food
Sci. Nutr. 2001;52(4):301–11.
8. Musaiger AO, Hassan AS, Obeid O. The paradox of nutritionrelated diseases in the Arab countries: the need for action. Int J Environ
Res Public Health. 2011;8(9):3637–71.
9. Jackson RT, Al-Mousa Z, Al Raqua M, Prakash P, Muhanna AN.
Multiple coronary risk factors in healthy older Kuwaiti males. Eur J Clin
Nutr. 2002;56(8):709–14.
10. Al-Kandari YY. Prevalence of obesity in Kuwait and its relation to
sociocultural variables. Obes. Rev. 2006;7(2):147–54.
11. Elkum N, Al-Arouj M, Sharifi M, Shaltout A, Bennakhi A. Prevalence
of childhood obesity in the state of Kuwait. Pediatric Obesity. 2015;11(6):
e30–4.
12. Babusik P, Duris I. Comparison of obesity and its relationship to
some metabolic risk factors of atherosclerosis in Arabs and South Asians
in Kuwait. Med. Princ. Pract. 2010;19(4): 275–80.
13. Olusi SO, Al-Awadi AM, Abraham M. Baseline population survey
data on the prevalence of risk factors for coronary artery disease among
Kuwaitis aged 15 years and older. Ann. Saudi Med. 2003; 23(3-4):162–
6.
14. Al Zenki S, Al Omirah H, Al Hooti S et al. High prevalence of
metabolic syndrome among Kuwaiti adults--a wake-up call for public
health intervention. Int J Environ Res Public Health. 2012;9(5):1984–
1996. doi:10.3390/ijerph9051984.
15. Abiaka C, Olusi S, Al-Awadhi A. Serum microminerals and the
indices of lipid metabolism in an apparently healthy population. J Clin
Lab Anal. 2003;17(2):61–5.
16. Khazale NS, Haddad F. Prevalence and Characteristics of
Metabolic Syndrome in 111 Royal Jordanian Air Force Pilots. Aviation,
Space, and Environmental Medicine.2007;78(10): 968–72.
JAFMC Bangladesh. Vol 17, No 2 (December) 2021

Lipid Profile Status amongst the Pilots of Kuwait Air Force

17. Friedl KE, Grate SJ, Proctor SP, Ness JW, Lukey BJ, Kane RL.
Army research needs for automated neuropsychological tests:
monitoring soldier health and performance status. Arch Clin
Neuropsychol 2007;22(1): S7-14.
18. Cloeren M, Mallon TM. Managing workers’ compensation costs in
the military setting: the Army’s story. Clin Occup Environ Med 2004;4(7):
323-39.
19. Flynn D, Johnson JD, Bailey CJ et al. Cardiovascular risk factor
screening and follow-up in a military population aged 40 years and older.
US Army Med Dep J. 2009:67-71.
20. Talbot LA, Weinstein AA, Fleg JL. Army Physical Fitness Test
scores predict coronary heart disease risk in Army National Guard
soldiers. Mil Med 2009;174(3):245-52.
21. National Cholesterol Education Program. ATP III Guidelines At-AGlance Quick Desk Reference. Available from: https://www.nhlbi.nih.
gov/files/docs/guidelines/atglance.
22. Anuurad E, Shiwaku K, Nogi A et al. The new BMI criteria for
asians by the regional office for the western pacific region of who are
suitable for screening of overweight to prevent metabolic syndrome in
elder Japanese workers. J. Occup. Health 2003; 45(6):335–43.

JAFMC Bangladesh. Vol 17, No 2 (December) 2021

23. Appropriate body-mass index for Asian populations and its
implications for policy and intervention strategies. Lancet 2004;
363(9403): 157–63.
24. Liu T, Qiu B, Zheng J, Zhang C, Qi Y, Fan J, et al. Prevalence of
and trends for dyslipidemia among pilots from one airline in China. Int J
Travel Med Glob Health. 2019;7(1):18-22.
25. Aliza HS, Weis N, Chapnik L., Barenboim E, Reifen, R. Dietary
Intake of Pilots in the Israeli Air Force. Military Medicine. 2008;
173(8):780-3.
26. Zawadzka-Bartczak E, Kopka L, Gancarz A. Antioxidative enzyme
proﬁles in ﬁghter pilots. Aviat Space Environ Med 2003; 74(6-1): 654–8.
27. Singh G, Kharbandha P, Vasdev V, Ganjoo RK. Anthropometric
correlation of lipid profile in healthy aviators. IJASM 2006 ; 50(2) : 32-7
28. Akanji AO, Al-Sulaiman AS, Tahzeeb S, Prabha K. A lipid clinic
service in Kuwait: preliminary observations. Med Princip Pract
1996;5(3):151–9.
29. Abdella N, Al Arouj M, Al Nakhi A, Al Assoussi A, Moussa M. Noninsulin dependent diabetes in Kuwait: prevalence rates and associated
risk factors. Diab Res Clin Pract 1998;42(3):187–96.
30. Al-Adsani A, Memon A, Peneva A, Baidas G. Clinical epidemiology
of acute myocardial infarction in Kuwait. Acta Cardiol 2000;55(1):17–2.

75

