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Abstract

The incidence of major chronic Non Communicable Diseases (NCD) medi-
cally diagnosed or treated, was studies in a cross section of Kuwait adult pop-
ulation as well as their daily levels of physical activity (PA) as recalled by the
International Physical Activity Questionnaire, IPAQ. A group of 1957 sub-
jects 17 - 65 years of age, representative of the Kuwait population was selected
using last year high school students and their relatives as well as government
workers in each Kuwait governorate. Descriptive statistics, frequency tables,
chi square and Fisher tests were used. ANOVA or Mann Whitney and
Kruskal-Wallis tests were used for comparisons. The percentage of subjects in
the low categorical PA level (from IPAQ) is high (29.4%) even at a young age
(17 - 24), similar in prevalence to overweight/obesity (30%). At age 45, obesi-
ty increases to 40% with little change in % subjects of low PA. Weighted av-
erage categorical PA was 1280 MET.min/week reflecting that the majority
(40%) of subjects belonged to the moderate PA category. A high proportion
(38%) of subjects in the 17 - 24 age category contributed to the observed level
of PA activity. Incidence of overweight and obesity increased from 30 to more
than 55% from the second to the sixth decade of life. Hyperlipidemias in-
creased in incidence from 8% to 45% of the sample from the third to the sixth
decades of age. Hypertension and diabetes increased from the 4™ to the 6™
decades of life to affect from 14% to 40% and from 10% to 36% of the studied
population, respectively. Incidence of Heart Disease increased from 9% to
15% of the sample population, between the 5% and 6" decades of life. The da-
ta indicate a sequence of events, initiated by overweight and obesity as early
as in the 2¢ decade of life, followed by hyperlipidemia in the 3¢ decade, di-
abetes and hypertension in the 4%, and heart disease in the 5% decade of life.
Changes in incidence of low energy expenditure (low PA) were not associated
with the observed changes in prevalence of obesity/overweight with age
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which are likely due to increments in energy intake in groups with insuffi-
cient PA. Changes in low PA incidence with age did not correlate with those
in NCD. Interventions to minimize overweight and hyperlipidemia should be
started in the second and third decades of life respectively. Increases in PA
may potentiate the responses to these treatments.
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1. Introduction

The changes in physical activity (PA) and in the incidence of major chronic dis-
eases were investigated in a cross sectional sample of 1957 adult subjects, repre-
sentative of the Kuwaiti population and whom responded to a previously [1]
test-retest and objectively validated questionnaire in which weekly episodes of

PA and specific chronic diseases’ medical diagnoses or treatments were recalled.

1.1. Effect of PA on Health and Disease

PA has major beneficial effects on most chronic diseases. These benefits are not
limited to preventing or limiting the progression of disease, but include improv-
ing physical fitness, muscular strength and the quality of life [2]. In older people,
regular physical activity increases the potential for independent living. WHO
recently reviewed the evidence for the health effects of PA [3]. In summary:

1.1.1. Cardiovascular Disease

Inactive people have up to twice the risk of heart disease compared to active
people. PA also helps to prevent stroke [4], and improves risk factors including
high cholesterol [4] high blood pressure, and cardiac performance [5].

1.1.2. Overweight and Obesity

Low levels of PA are a significant factor in the dramatic increase in obesity pre-
valence in many regions. Body weight normally increases with age, but habitual,
lifetime PA can reduce weight gain. Participation in appropriate amounts of ac-
tivity can support healthy weight maintenance or even weight loss [6]. PA is also

important to reduce weight in people who are overweight or obese [7].

1.1.3. Diabetes
Diabetes is an increasing medical concern, as rates of type 2 (non-insulin-
dependent) diabetes increase. Type 2 diabetes typically occurs in adults aged
over 40, although cases are emerging among children and young people as obes-
ity rates rise [8].

Strong evidence indicates that PA helps to prevent type 2 diabetes; the risk for

active people is about 30% lower than that for inactive people [9]. Both mod-
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erate- and vigorous-intensity PA reduce the risk [10] [11], but PA must be done
regularly.

1.1.4. Cancer

PA is associated with a reduction in the overall risk of cancer. There is a protec-
tive effect of PA on the risk of colon cancer [12]; the risk for active people is
around 40% lower. PA is also associated with a reduced risk of breast cancer
among postmenopausal women and improved survival [13] and evidence shows

that vigorous PA may provide a protective effect against prostate cancer [14].

1.1.5. Musculoskeletal Health

Participation in PA throughout life can increase and maintain musculoskeletal
health, or reduce the decline that usually occurs with age in sedentary people
[15]. Participation by older adults can help maintain strength and flexibility,
helping older people to perform daily activities [15] and reduce risk of falls and
hip fractures. Participation in weight-bearing activities (jumping or skipping)
helps increase bone density and prevents osteoporosis [16]. This is particularly

important for adolescents and menopausal women.

1.2. Assessment of PA

The recall questionnaire is the most readily available instrument for assessing
PA in large groups or populations. There are many such questionnaires, such as
the Finbalt Health Monitor [17], Behavioral Risk Factor Surveillance State
(BRESS) Questionnaire [18], Canadian PA Monitor [19], IPAQ [20], and Global
PA Questionnaire (GPAQ) [21], among others. However, many of the existing
instruments are not comparable in the type of activities surveyed (ie, frequently

only limited to leisure-time activities) and differ in their formats for data collection.

1.2.1. International Physical Activity Questionnaire, IPAQ

The IPAQ instruments underwent several stages of development and testing,
culminating in a large multi-country reliability and validity study, carried out in
14 centers in 12 countries across 6 continents during the year 2000. The final
results demonstrated that IPAQ instruments have acceptable measurement
properties for use in many settings and in different languages and are also suita-
ble for monitoring PA at the population level in diverse settings. It has mea-
surement properties that are at least as good as other established self-report PA
measures. Thus it provides internationally comparable data on health-related PA
[20].

IPAQ has a short form, recommended for national monitoring, and a long
form for research purposes and for intervention planning. The reference time
period is the last 7 days. There are two formats: self-administered and telephone
or face-to-face interview.

IPAQ is not limited to leisure time activities but assesses PA undertaken
across a comprehensive set of domains.

In the IPAQ short form, the specific types of activity that are assessed are
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walking, moderate-intensity activities (defined here as PA that produce a mod-
erate increase in respiration rate, heart rate and sweating of at least 10 minute
duration) and vigorous-intensity activities (defined as PA producing vigorous
increases in respiration rate, heart rate and sweating for at least 10 min dura-
tion). IPAQ also includes questions about time spent sitting/lying as an indicator
of sedentary behavior.

The items in the short IPAQ form were structured to provide separate scores
on walking, moderate-intensity and vigorous-intensity activity. Computation of
the total score for the short form requires summation of the duration (in minutes)
and frequency (days) of walking, moderate-intensity and vigorous-intensity activi-

ties in each subject. Domain-specific estimates are not defined.

1.2.2. Validation of IPAQ
We studied the reliability and objective validity of an Arabic version of IPAQ in
Kuwait [1], showing:

1) Objective measures of daily PA in Arabic subjects for the first time.

2) Quantitative estimates of daily PA using the IDEEA activity meter in high
and moderate PA groups. In the low activity group IDEEA overestimated the ac-
tivity.

3) Daily PA was estimated by the IPAQ short form (IPAQ-SF) recalling fre-
quency and duration of bouts of walking, and of PA with moderate or heavy
breathing and sweating, during one week, followed by MET conversions.

4) Average EE (energy expenditure) in subjects with high activity levels was
significantly different from those with low activity levels. However, average EE
in moderately active subjects did not significantly differ from that in sedentary
subjects, pointing to too lax criteria used in the definition of moderate activities
(often confused with leisure walking) and to high variance of the data.

5) Good (0.69) correlation between IPAQ-SF and objective IDEEA measure-
ments of EE.

6) Both IDEEA and IPAQ detected higher EE in subjects with normal BMI
than in those with high BMI.

7) Higher EE in males than in females disappears when expressed per unit

Body weight.

1.2.3. Review of PA Data Derived from IPAQ and Other Tools

IPAQ allows a categorical score denoting one of three PA levels (Low, Moderate
or High) according to criteria related to the time (in minutes and days), and in-
tensity in MET-min per week (see Table 1).

In Sweden [22] the percentage of the sample falling in low, moderate, and
high categorical PA levels were 37%, 37%, and 26%; respectively. In Saudi Arabia
[23] most, 40.6% were inactive (low PA category), 34.3% were moderately active
and only 25.1% met so-called health-enhancing levels of PA.

Increasingly, the lack of PA is associated with increased mortality and mor-
bidity in the USA [24], in the European Union [25] and using data from
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Table 1. Percentage of PA categories based on corresponding criteria.

Categorical Percentage
gl 1 Sub-type IPAQ categorical PA level criteria
PA leve Males Females  All
1.1 No activity is reported 7.8%. 8.7%, 8.3% [0]
21.1%
1) Low Some activity is reported but not enough to ’
1.2 . . 19.3%.  22.3% {500}
meet moderate or high categories
[105]
4.8%
3 or more days of vigorous activity of at least ’
2.1 ) 6.4%. 3.7%, {640}
20 minutes per day
(31]
28%
5 or more days of moderate-intensity activity ?
2.2 i ) 22.4%, 31.9%, {1200}
2) Moderate and/or walking of at least 30 minutes per day (336]
5 or more days of any combination of walking, £1%
moderate-intensity or vigorous-intensity i
2.3 L . . 5.5%. 3.1%, {1440}
activities achieving a minimum of at least 600 (59]
MET-minutes /week
Vigorous-intensity activity on at least 3 days 17.5%
3.1 and accumulating at least 1500 26.4%. 11.3%b, {1500}
MET-minutes/week [263]
3) High
Any combination of walking, moderate- or 16.2%
3.2 vigorous-intensity activities accumulating at 12.2%. 19.1%b, {3000}
least 1500 MET-minutes/week [486]

X? = 105.5; p < 0.001. all groups [1280]. { } MET.min/w for subgroup, [ ] % Weighed MET.min/w con-
tribution to whole group EE PA.

cellphone apps, in many countries throughout the world [26].

2. Methods

2.1. Permission, Consents, and Confidentiality

The project was granted permission from the Department of Physiology and the
Faculty of Medicine at Kuwait University and obtained approval of the Ethics
Board Commission of the Faculty. Permission was also secured from the Minis-
try of Education to administer the questionnaire in selected public schools.
Consent was obtained after explaining aim, procedure, precautions, and freedom
of withdrawal. Moreover, confidentiality was assured for participants all

throughout the study.

2.2. Study Population

This study targets Kuwaiti citizens from both genders belonging to the age group
17 - 65 years and are able to perform all types of PA. Criteria for inclusion or ex-

clusion are described below (Section 2.5).

2.3. Sampling

Sampling is necessary when it is difficult logistically to survey the whole popula-

tion. For sampling to be representative and generalizable, it has to be random.

DOI: 10.4236/health.2021.135039

509 Health


https://doi.org/10.4236/health.2021.135039

N. Garashi et al.

The stratified sampling technique was used in the survey phase for the selec-
tion of the settings and the subjects. For each governorate (major country subdi-
visions), and with the help of Ministry of Education, sample frames were pre-
pared for all public secondary schools (males and females), and major public
service centers. In addition, similar sample frames were prepared for private
public schools nation-wide and various governmental ministries and depart-
ments housed at the complex of ministries located in Kuwait City.

Regarding subjects from schools, 2 high schools or more (for each gender)
were randomly selected from each governorate. However, if 2 secondary schools
(same or different sexes) were located in the same residential area, one was ran-
domly omitted and another was chosen randomly. Within each school, classes
were randomly chosen among science or art branches. All available students
(meeting criteria of inclusions) were chosen within each selected class.
Self-administered questionnaires were then distributed among students, so that
one of their household members in the age group 17 to 65 years was to fill the
questionnaire and then return it to the school for the data-collectors. To ensure
that the household member filling the questionnaire is randomly chosen, the
Kish technique was used, where only the person with the nearest birth date to
the date of questionnaire distribution was chosen. Students in the target age
group (Ze. 17 or older) could also fill the questionnaire if their birth date was the
nearest.

In addition, 2 private schools were randomly chosen from the sample frame.
Subsequently, similar procedure was followed in the administration of the ques-
tionnaire.

Regarding subjects from work places, a number of government departments
were randomly chosen from the aforementioned sample frame and all available

employees meeting the inclusion criteria were approached.

2.4. Sample Size

The size of the sample for the population survey was derived using Equation (1):
nzzzxpxq/dz (1)

where:

z=1.96, for 95% Confidence Interval (CI), type I error is a = 0.05; Za = 1.96
(two-sided),

p = Proportion of target population. The calculated proportion of the target
population (Kuwaitis aged 17 to 65 years) to the total population of Kuwait is
0.51,

g = (1 — p) = Proportion of those who do not belong to target population
equals 0.49,

d = desired level of precision, or maximum % difference we are willing to ac-
cept between true population rate and sample rate. Two % was chosen, so d =
0.02,
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Thus n=1.96x(0.51x0.49)/0.02% = 2327

In summary, assuming 95% confidence, and precision of 0.02 (which also
presumes heterogeneity of the population), the sample size for the large-scale

survey was calculated to be roughly 2400 subjects.

2.5. Criteria for Inclusion or Exclusion

Subjects should be Kuwaiti citizens, speak Arabic, aged between 17 and 65 years
and free of locomotor handicap. Exclusion criteria include Non-Kuwaitis, and
Kuwaitis younger than 17 years or older than 65 years, or not available during

the study period, or suffering from a locomotor handicap.

2.6. KPAQ and IPAQ

“IPAQ” refers to the 7-item, short-form, and self-administered format of the
IPAQ questionnaire. KPAQ, on the other hand, encompasses “IPAQ-SF,” in ad-
dition to anthropometric demographic and health history related items. The

“Questionnaire” includes also a separate instructions sheet.

2.6.1. Parts and Format of KPAQ Questionnaire

KPAQ refers to collection of elements, in which IPAQ is the PA measuring tool.
However, there are other important components. Like IPAQ, KPAQ is a
self-administered recall instrument. It is composed of 44 items with varying
length and complexity. The 7 IPAQ items are presented first. Other items in-
clude demographic information, health history and status, patterns of PA/exercise,

Arabic and English-translations of KPAQ are available on demand.

2.6.2. Instruction Sheet

The instruction sheet was attached to the envelope in which each questionnaire
was placed during this Survey. It served to Inform subjects about 1) the inclusion
criteria (Kuwaiti nationality, age range, ambulant condition; 2) Encourage read-
ing of the questionnaire’s introduction, questions and options thoroughly; 3)
Remind subjects that incomplete or hasty answers might render the data inac-
curate, or useless for the analysis. This included the unduly hasty choice of “not
sure/I don’t know” options provided in the IPAQ section of the questionnaire. 4)
Emphasize some of the key concepts in IPAQ such as the 10 minute duration of
PA bouts, and multiple PA domains that should be taken in account while ans-

wering IPAQ questions.

2.6.3. Patterns of PA/Exercise

Subjects are asked whether they perform regular PA or exercise. If they do, they
are given a list of exercises to tick (more than one tick is permitted): Swedish ex-
ercises (calisthenics), walking, jogging, running, soccer, basketball, volleyball,

swimming/diving, weight-lifting, aerobics, dancing and other sports were listed.

2.6.4. Demographics
One page of the questionnaire collects demographic information which includes:
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e Gender.
e Age.
e Height in centimeters.
e Weight in kilograms.
e Marital Status: whether married, single, or other (divorced, separated, wi-
dowed).
¢ Employment Status: whether student, working, or not working. Retired sub-
jects were expected to choose the option “not working,” unless they were in-
volved in any commercial or volunteering activity, where they could choose
“working.”
o Average Daily Working Hours (for students: attendance time).
e Level of PA encountered at work: 3 options were given:
0 Overall low-intensity (normal breathing)
0 Involving moderate-PA (breathing somewhat higher than normal)
0 Involving vigorous-PA (breathing much higher than normal)
e Education Level: namely, highest degree attained. Options were:
o Illiterate
0 Less than high school (includes high school students)
0 High school graduate/diploma/college student
0 University degree and beyond
¢ Housing: whether in house or apartment.

e Governorate in their Civil IDs or that to where they have now moved.

2.6.5. Health History and Status Questions
The subject is asked a series of questions answered by yes or no, pertaining to
whether he/she was diagnosed, or is on treatment for a list of illnesses: heart
disease, diabetes, hypertension, hyperlipidemia, osteoporosis, cancer or others.
Questions about overweight or obesity had a similar format, and subjects were
also asked about their self-perception.
Smoking subjects are asked about number of cigarettes consumed per day and
years of smoking. Hubble-bubble smokers are asked about frequency per day,
per week, and duration (in minutes) of each session, as well as years of this type

of smoking.

2.7. Data Analyses

Data entry and cleaning was performed using Office Excel 2003 software (Mi-
crosoft, Washington, USA). The former software was also used to compute some
variables and to sum up data to produce averages (e.g. total EE in MET-min/w),
but statistical analysis was mainly performed using SPSS 16 software (IBM, Ar-
monk, NY, USA).

2.7.1. Data Derived from KPAQ/IPAQ
Categorical PA level score, where subjects were classified into one of three levels

of PA: Low, moderate, and high PA level, according to IPAQ categorical scoring
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criteria (Table 1).

2.7.2. Statistics

Descriptive analysis was performed for all variables, showing Means and stan-
dard error of the mean (SEM) and/or coefficient of variation (CV) for normally
distributed values (normality detected using Kolmogorov Smirnov test), or me-
dians and quartiles otherwise. Frequency tables were created for categorical va-
riables. For comparisons and associations of categorical variables, cross-tabulation
with chi-square maximum likelihood and the exact probability Fisher tests were
used. For continuous variables, ANOVA and t-tests were used in normally dis-
tributed data; the Mann-Whitney U test and the Kruskal-Wallis tests were used

for nonparametric data, as indicated in the text.

3. Results
3.1. Demographics

A total of 1957 questionnaires were included. Age was found to be normally dis-
tributed (Kolmogorov-Smirnov z test). Mean age is 33.2 years and standard dev-
iation is 13.2 years. Median age is 33 years. Females comprised 59% of the sam-
ple, higher than that in the corresponding Kuwait population. There was no sig-
nificant difference in age between males and females.

Most subjects were young (ages 17 - 24), representing about 38% of the sam-
ple and much greater than the 12.5% that this age group represents in the cor-
responding Kuwait population (Figure 1). Married subjects accounted for 57.7%
of the sample, while 37.1% were single. The remaining 5.2% were divorced, wi-
dowed or separated. Most subjects (46.9%) had at least some high school or high
school diploma but 27.1% had no high school education. About a quarter

500 Sex

B Male
B Female

Count

17-24 25-34 35-44 45-54 55-65
Age Categorized

Figure 1. Age distribution in males (blue) and females (red).
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(24.9%) had University education. Only 1% were illiterate.

Roughly half of the sample (49.9%) was employed (working). Students com-
prised 30.8% of total. A minority was not working (19.3%). More females were
not working (e.g. housework, 23%) compared to males (9.3%) (p < 0.001). The
daily duration of occupation was 6.6 hours (median 7 hours; normally distri-
buted according to Kolmogorov-Smirnov test). On average, males worked
slightly longer hours (6.72 hours) than females (6.45 hours) (p < 0.005).

Only 6.1% perceived their work as vigorous PA. For another 36.1%, their
work involved moderate PA. The remaining 57.8% had only low PA at work. Of
the 399 missing cases, 376 subjects were non-workers/non-students, and 23
chose not to answer.

Predictably, mean height (Table 2) for males (172 cm) is higher than that of
females (159.9 ¢cm) (p < 0.001). Similarly, mean weight in males (80.3 kg) is
higher than that in females (69.7 kg) (p < 0.001). Nevertheless, mean BMI is not
different in males compared to females (27.2 kg/m?).

When BMI was categorized (according to WHO classification) the Normal
BMI group accounted for 37.7%, those with Overweight for 34.1%, and the obese
for 28.2% of the group. There were no significant differences between males and
females in BMI category distribution (p > 0.3). The percentages of the sample
who were overweight (BMI 2 25 kg/m? but <30 kg/m*) or obese (BMI = 30
kg/m?) were each plotted across age categories A significant increase is noted for
both as age increases, overweight status reaches a plateau at age group 35 - 44.

Obesity, however, continues a significant rise till age group 45 - 54.

3.2.IPAQ PA Results

Median sitting-time was 300 minutes/day (5 hours/day). Medians of sitting time
showed no difference across sex, age categories, marital status, and employment
status.

Subjects who do moderate or vigorous PA at work reported significantly (p <
0.001) lower siting time than the less active subjects, Sitting time also increased

significantly in direct relationship with education status.

3.3. Categorical PA Level Scores

All cases fall into one of the following 3 levels of PA: low, moderate and high,
based on an algorithm encompassing most of the IPAQ variables. Table 1 shows

the percentages of categorical PA levels according to the criteria met. More than

Table 2. Mean weight, height, and BMI for males and females.

Height (cm) Weight (kg) BMI (kg/m?)
Mean (95% CI) Mean (95% CI) Mean
Males (n = 741) 172 (171.4-172.6) 80.3 (79.1 - 81.6) 27.2
Females (n = 1041) 159.9  (159.5-160.3)  69.7 (68.7 - 70.6) 27.2
Total (n = 1782) 1649  (164.5-165.4)  74.1 (73.3 - 74.9) 27.2
DOI: 10.4236/health.2021.135039 514 Health
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2/3 of subjects with moderate PA level met the criteria with a combination of
moderate and walking PA, rather than vigorous PA, especially among females.
In fact, females were less prone to vigorous PA but some still reached moderate
or high PA categories levels. Males on the other hand, met criteria of high PA
level more commonly based on performing vigorous PA. All these findings were
statistically significant (p < 0.05).

Overall, 33.7% of the cases satisfy the criteria for high categorical PA level,
(Table 1) more in males (38.6%) than in females (30.3%). Most females in the
high PA category engaged in vigorous activities reaching 1500 MET.min/w. A
fewer percentage of females engaged in combinations of vigorous or moderate
activity and walking. Most males combined vigorous activity and walking and
fewer did only vigorous PA. Overall, (Table 1) subjects combining vigorous with
other activities spent on average about 3000 MET.min/week (such as 300 min/w
at 8 MET and 150 min/w at 4 METS). Most subjects, about 37%, were mod-
erately active and fewer (29.4%) were of low PA. Females were more likely to fall
in the moderate PA level.

Figure 2 shows percentages of the 3 categorical PA levels at various decades of
age. The high PA level category was most prevalent at younger ages (Ze. 17-24
and 25 - 34 years) where it represented 39.5% and 37.2% of subjects respectively.
In contrast, the group in the 45 - 54 years of age had the lowest proportion of
subjects at the high PA level (p < 0.05). In fact, 59% of all high PA level cases
were aged 34 years or younger. Subjects older than 34 were more likely to fall in
the moderate PA level (p < 0.05). Furthermore, the % of subjects in the low PA
category was highest (34%) after 45 years of age and was smallest (27.8%) in the
youngest group (17 - 24 years).

Low PA level was least prevalent among those with normal BMI, and highest

Physical Activity Levels across Age Categories

100%
90%
80%
70%
60%

%  50% | High
B Moderate
@ Low

40%
30%
20%
10%

0%

17-24 25-34 3544 45-54 55-65
Age Groups

Figure 2. Percentages of the 3 categorical PA levels across age categories.
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in the obese group (p < 0.05). Subjects with normal BMI were significantly more
likely to be in high PA group (p < 0.05). Overweight subjects were more likely to
be in a low or moderate PA level, when compared to those with normal BMI (p
< 0.05). Almost half of those with high PA level had normal BMI and nearly 2/3
of those with low PA level had BMI of 25 kg/m? or higher.

Males were more likely to be in high PA level if they were single (51.1%) than
if they were married (29.4%). Females, on the other hand, had statistically insig-
nificant differences (p > 0.4) between married and singles in the proportions at
the various PA levels.

Among females, status of employment did not significantly affect the PA ca-
tegorical level. Males, on the other hand, were more likely to be in the high PA
category if they were students (p < 0.05). Non-working males were least likely to
be in high PA categorical level (p < 0.05). As PA at work increases, the propor-
tion in the high PA category increases and that in the low PA category decreases
(p < 0.05). PA at work had no significant effect on the proportion of subjects at
the moderate PA category. Interestingly, 35.2% of those whose work involves no
or low PA still managed to reach a moderate PA category (obviously due to their
PA outside of the work-related PA domain), and another 30.8% achieved the
high PA category. Nevertheless, subjects whose PA profile at work involved vi-
gorous activity were significantly less likely to be in low categorical PA level
(11.6%), and more than half of them were in high PA category. This was espe-
cially the case among males, where only 8.2% of males doing vigorous activity at

work were in the low PA category.

3.4. Regular Exercise

The data derived from KPAQ recall showed that 47.3% reported regular exercise.
The proportion of males who regularly exercised (58.1%) was higher than that in
females (39.8%) (p < 0.001). The proportion of regular exercisers decreases from
68% to 40% in males and from 57% to 30% in females from ages 17 - 24 to ages
35 - 44.

The percentage of subjects exercising regularly is significantly higher (P <
0.05) in singles compared to married subjects, and in students compared to
workers or no workers. Those whose work involved moderate or vigorous PA
reported regular exercise more than 55% of the time. Regular exercisers were
more likely to be in normal range of BMI than non-exercisers, while almost 2/3
of the obese were non-regular exercisers.

Regular exercisers are more likely (p < 0.005) to be in higher categorical PA
level. Among males, 85.2% of those with high PA level were regular exercisers;
this percentage was 54.6% among females, and 69% overall.

Figure 3 shows the percent of subjects practicing each of the types of exercises
reported by regularly exercising individuals. Walking is most popular (74.3%),
followed by soccer (26.8%). Significant differences between males and females

are noted; more females reported walking and aerobics, while males reported
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other types of exercise such as soccer significantly more than females.

3.5. NCD Incidence

Incidence of health conditions across age categories are shown in Figure 4. Per-
centage for all health conditions increase with age for males and females. The
occurrence of disease states was significantly higher in females than males with
regard to hypertension, osteoporosis and cancer (all 8 subjects reporting cancer
were females). Larger percentage of females (48.6%) perceived themselves as be-
ing overweight or obese than males did (34.5%) (p < 0.05).

Low daily PA is a health condition considered to contribute to non-communicable
diseases (and a risk factor thereof). Its role can be appreciated when comparing
the percentages of these health conditions across categorized ages. The percentage
of subjects in the low categorical PA level (from IPAQ) is high (29.4%) similar in
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Figure 3. Percentages of types of exercise reported by subjects who reported regular exercise.
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Figure 4. Prevalence of pathologies by decade of life.
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prevalence to overweight/obesity (30%). At older age categories, prevalence of
low PA is surpassed by rising incidences of hyperlipidemia, hypertension, and
diabetes.

Incidence of overweight and obesity increased from 30 to more than 55%
from the second to the sixth decade of life. Hyperlipidemias increased in inci-
dence from 8% to 45% of the sample from the 3¢ to the sixth decade of age.
Hypertension increased from the 4" to the sixth decades of life to affect from 14
to 40% of the sample. Diabetes incidence increased from 10% to 36% of the stu-
died population, from the second to the sixth decades of life. Incidence of os-
teoporosis and Heart Disease only increased markedly, affecting from 12 to 18
and from 9 to 15% of the sample, respectively, between the 5* and 6" decades of
life (Figure 4).

3.6. Yearly Increments in NCD Incidence

The yearly rates of increment in the incidence of these diseases were calculated and
plotted as a function of the decades of age (Figure 5). In the second decade of life,
overweight/obesity was dominant with an increase incidence of 1.2%/year, de-
creasing to 1%/year in the 3¢ decade and to 0.1%/year in the 4" decade (denoting
little change in incidence), rebounding again to 0.6%/year in the fifth decade of
life.

Increments in the yearly incidence rates of hyperlipidemia were 5-fold from
0.3%/year to 1.5%/year from the second to the third decades of life, decreasing
slightly to 1.4%/year at the fourth decade and to 0.5%/year in the 5" decade of
life.

The increments in the incidence of diabetes reached a peak (1.4% per year) in
the 4™ decade from rates of 0.2% per year in the twenties, and 0.6%/year in the
thirties. The rate of increase in the incidence of diabetes, although high, slowed
slightly in the 5™ decade to 1.2%/year.

1.6
1.4
12 mow/ob
1 mHL
mHT
0.8
H Db
0.6
®mHD
0.4
mOP
0.2
mCA
0

24-34 34-44 44-54 54-64

Ow/ob overweight and obesity, HL hyperlipidemia, HT hypertension, Db Diabetes, HD Heat Dis-
ease, OP Osteoporosis, CA cancers.

Figure 5. Yearly change in % incidence of pathologies at each decade of life.
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By contrast the rate of increase in the incidence of Hypertension was progres-
sively higher at all ages from 0.2 to 0.6, to 1.3% and 1.4% per year, at the 2 d, 3 d,
4% and 5% decades of life, respectively.

Osteoporosis had spurts in its incidence in the 3 d decade (0.5%/year), likely
related to pregnancy and lactation and again in the 5" decade (0.7%/year),
probably, related to menopause.

The rate of increase in the incidence of heart disease was from 0.2%/year in
the 2 d and 3 d decades to 0.3%/year in the 4™ and to more than 0.7%/year in the
fifth decade of life.

Prevalence of low PA in the second decade of life is similar to that of obesity.
However low PA prevalence did not change from the second to the third decade
of age while obesity increases markedly. In the fourth decade, prevalence of low
PA increases but obesity incidence is unchanged. In the fifth decade low PA
prevalence does not increase any further but obesity prevalence again increases.
These observations suggest that changes in EE for PA are not associated with the
observed changes in the prevalence of obesity/overweight with age, which in-

stead, are likely due to variations in energy intake (Figure 6).

4. Discussion
4.1. PA of Kuwaiti Adults in This Sample

These PA data are for subjects that reported participating in bouts of PA during
the week and do not consider those that did not report any PA which was 15%

1.4
1.2 i SERIES2

0.8

%

0.6

0.4

0.2

24-34 34-44 44-54 54-64

Life Decade

Figure 6. Yearly changes in % incidence of Overweight/Obesity (blue) and of Low PA
(red) by decade of life.
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(no walking), 29.3% (no Moderate PA) and 46% (no Vigorous PA) of the total
sample. The overall categorically weighed EE PA estimate was 1280 MET.min/w,
(see Table 1) an activity level slightly higher than that of a moderately active
subject doing 60 min/day, 5 days per week of moderate intensity activities (1200
MET.min/w). Indeed most (40%) subjects in this sample were in the moderate
PA category (Table 1). In females, median (1500) and mean (2500) PA in
MET.min/w, differed markedly as they did in males (1800 and 3000), pointing to
the abnormal distribution of the PA data due to the high proportion of young
subjects in the sample.

Inclusion of a relatively large group of young subjects, influenced the esti-
mates of PA EE for this whole group of Kuwaiti subjects. The 17 - 24 years old
group was 38% of the total, included many highly PA subjects and is much larg-
er than the 12.5% it represents in the corresponding Kuwait population. The
sample group was more educated, more were from the Jahra area and fewer
from the Ahmadi and Farwania areas than those in the corresponding Kuwait
census population. The sampled group had more females than the correspond-
ing Kuwaiti population. These sampling issues reflect the difficulty of random
sampling when recruiting volunteers.

Our study indicated that 48.5% of subjects walked for 150 minutes or more
per week. It is relevant that walking is the most popular PA as reported by 74.3%
of those who do regular exercise. Corresponding data from outside Kuwait are
variable: 33.3% of Saudis aged 15 years and above walked for 150 minutes or
more per week [23]. In the USA 33.7% of population were regular walkers vs.
20.7% that never walk [27]. In our study, never walkers comprised 15.4% only.

A study in Sweden using the short form of IPAQ [22] found that the percen-
tage of the sample falling in low, moderate, and high categorical PA levels were
37%, 37%, and 26%; respectively. The high and the low PA groups were smaller
than in our Kuwaiti sample.

Al-Hazzaa [23] described the PA profile of Saudi adults in Riyadh using the
official Arabic short form of IPAQ intended for use in telephone interview [23].
The final sample size was 1064. Based on the three activity categories established
by IPAQ, results showed that 40.6% of Saudis were inactive (low PA category),
more than in this Kuwait sample, 34.3% were minimally active (now known as
moderate PA level) and only 25.1% met so-called health-enhancing levels of PA
(Z.e high PA level), smaller than here described (33%) for this Kuwait sample.

In our Kuwaiti sample, about 30% were insufficiently active, 37% were mod-
erately active and 33% reached a high level of PA. The % of subjects with low
level of PA increased after 45 years of age and the high PA group became smaller
with age as the chances for development of chronic diseases increase. The
weighted average categorical PA level in this Kuwaiti sample is higher than in
previous reports due to effects of WHO promotional campaigns for PA and
Health directed and organized by Dr Jasem Ramadan Al-Kandari [28], active for
more than 10 years with the Kuwait National plan for PA and Health [28], and
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to the high proportion of young people in the sample.

An interview-format IPAQ was used to assess PA and its relationship with
self-rated health status in the 15 member states of the European Union (collected
by the Eurobarometer project) [29]. On a descriptive level, results indicated pos-
itive relationships between PA level and self-rated health status across popula-
tion subgroups by age, gender, income, and educational level. Also in a multiva-
riate analysis, PA level was significantly related to better self-rated health status.

We discuss below the incidence of various chronic diseases in Kuwait.

4.2. Non-Communicable Diseases in Kuwait

According to the Kuwait Institute for Health measure and evaluation, KIHME in
2016 among about 4.5 million Kuwaitis (and about 3.5 million expats) there
were 11,000 deaths and NCD accounted for 72% of all deaths in the country as
follows: 41% cardiovascular disease and stroke, 15% Cancers of all types, 13%
accidents-injuries, 10% other NCD, 3% diabetes, 3% respiratory chronic disease,
15% genetic, perinatal, nutritional and communicable diseases. The probability
for premature death in those below 70 years was 17%, and there was a 2% sui-
cide rate.

Among explored disease risk factors Physical inactivity was paramount at 65%
while Obesity was 37% in those above 18 years and 23% in those between 10 - 18
years of age, Tobacco smoking was at 24%, salt intake averaged 10 g/day, hyper-
tension was detected in 18%, and high blood glucose in 15% of those above 18
years of age.

A 2006 survey of 2487 people in an urban and a more rural Kuwait governo-
rates, including males and females 50 years and older indicated very high inci-
dence of 53% for hypertension, 51% for diabetes, and 18% for heart disease, re-
spectively. This represented a sharp increase in incidence compared to those ob-
served 10 years earlier, indicating active progressive disease processes [30].

A more recent study concluded that current NCD research in Kuwait is not

aligned with the disease burden or health priorities of the country [31].

4.3. Age and NCD in the Current Study

Although our current cross sectional data (Figure 4 and Figure 5) are suggestive
of a sequence of events, initiated by overweight and obesity as early as in the 2 d
decade of life, followed by hyperlipidemia in the third decade, diabetes and
hypertension in the 4%, and osteoporosis and heart disease in the fifth decade of
life, this sequence can only be confirmed after a true longitudinal follow up of a
sufficient number of patients. The mechanisms leading to hyperlipidemia and
hypertension in obesity are multiple and complex. Development of diabetes and
heart disease is also multifactorial.

Pharmaceutical [32], surgical [33], as well as dietary interventions [34] to mi-
nimize overweight and hyperlipidemia should be evaluated, alone or in combi-

nation. Increases in PA may potentiate the responses to these treatments.
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The observed changes in events with age is suggestive of the points at which
specific interventions may be most useful in preventing or reducing specific
types of chronic diseases. Treatment of overweight and obesity should start at
the second decade of life. Treatment of hyperlipidemia, should start early in the
39 decade of life. It remains to be seen if such early intervention results in signif-
icant prevention or delays in the development of hypertension, diabetes and

heart disease.

4.4. Limitations

A major limitation of this study is its cross sectional nature, such that what is
happening to 17 - 24 years old youth is not what the 54 - 65 years old in the
group lived through. A second major limitation is the nature of the sample
which included a group of young subjects 17 - 24 years of age, larger than in the
corresponding % in the Kuwait census population. However, the data and con-
clusion obtained in subjects 25 - 65 years old, which reflect well the age distribu-
tion in the target population of Kuwait, reaffirm most findings except for the
relatively high levels of PA described by the medians and averages of the entire
studied group.

4.5. PA and Obesity

The current observations confirmed the association of low PA with high BMI.
They also indicate that changes in the incidence of low EE did not account for
the observed changes in prevalence of obesity/overweight with age which instead
are likely due to changes in energy intake in the presence of groups with conti-
nuously insufficient PA. Thus obesity is a cause of low PA rather than a conse-
quence of it. Sitting time did not show any association with the incidence of the

chronic diseases investigated in this Kuwaiti sample.
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