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Abstract

The study investigated the prevalence and factors associated with obesity amongst employees of Pocket Beaches mine. Obesity rates are
increasing at an alarming rate worldwide; 1.2 billion people worldwide are overweight of which 300 million are clinically obese. Of con-
cern, is that obesity is a risk factor for many diseases, including hypertension, diabetes and other forms of cancers. Although there are
several mine workers who on reporting to occupational health services for minor ailment are found to be overweight or obese, we are not
certain about the extent with the problem. The health risk associated with obesity could cause a big loss to NAMDEB in terms of care
cost, low productivity and absenteeism.

The aim of this study was to investigate the prevalence and determinants of obesity amongst NAMDEB employees working at Pocket
Beaches diamond mine.a descriptive; cross-sectional study measured the prevalence of obesity and describes the factors that are associat-
ed with obesity and overweight.

Study population: NAMDEB employees who were working at Pocket Beaches mine. A simple random sampling technique was used to
select participants. Eighty seven employees were selected from 188 total NAMDEB employees working at Pocket Beaches mine. Data
was collected through interviews. Anthropometric measurements namely, weight, height and abdominal circumference were collected
using a standard protocol.

Data was analyzed using Epi Info 2002. Body Mass Index (BMI) was calculated as kg/m2. Overweight was defined as BMI = 25 to 29.9
kg/m2 and obesity as BMI > 30 kg/m2. Waist Circumference >80 cm was used to identify central obesity in women and >90 cm in men.
The frequency of participation in physical activity, barriers to physical activity and food consumption is reported in percent and means.
The study found prevalence 42% overweight and 32% obesity among employees of NAMDEB. A significant number of participants
48% never participate in moderate exercise per week. 71% of participants reported lack of motivation exercising and too tired after work
as the major barriers to physical activity. The consumption of fatty foods such as fried chicken and fried meat was common among study
subjects. A large number of respondents 79% eat fried chicken regularly while 74% eat fried meat regularly. 79% of participants con-
sumed inadequate fruits and vegetable (one fruit and vegetable per day). The two most mentioned reasons for low fruits and vegetables
consumption were lacked of fruits and vegetables in hostel food menu, and 14% don’t like fruits.

This study results revealed a high prevalence of overweight and obesity among employees. There is also low participation in physical
activity and inadequate intake of fruits and vegetables among employees. Lack of motivation to exercise and unavailability of fruits and
vegetable contributed to unhealthy lifestyles. Appropriate interventions are necessary in order to reduce the high obesity prevalence.
Wellness program to promote physical activity should be introduced at Pocket Beaches mine. Management should engage Sodexho (ca-
tering company) to increase fruits and vegetables in the employees’ menu.

Keywords: Obesity, Overweight; Cardiovascular Diseases; Mine Employees; Physical Activity; Nutrition Transition; Urbanization and Globalization;
Eating Patterns; Lifestyles; Chronic Diseases.

300 million are clinically obese (WHO, 2003). In developed coun-
tries like the USA, the prevalence of overweight is as high as 60%
(Worley, 2006). Meanwhile more than 30% of the population in
In the past four decades, obesity has been recognized as the most  Latin America, the Caribbean, Middle East and Northern Africa
common risk factor for a number of chronic diseases such as heart  are overweight (WHO, 2002).

diseases, hypertension, stroke, high cholesterol, adult-onset type Il In Southern Africa, obesity is also a major public health problem
diabetes and certain forms of cancers (WHO, 2002; Asfaw, 2006).  along with HIV/AIDS and malnutrition. It is also apparent that in
The World Health Organization (WHO) lists overweight in the top  developing countries obesity and malnutrition co-exist (Puoane et
10 devastating risk factors for high mortality in both developing  al, 2002). The South African Demographic and Health Survey
and developed countries (WHO, 2002). The health consequences  (1998) reported a 29% and 56% prevalence of overweight in men
range from increased risk of premature death among the affected,  and women respectively and 9% and 29% prevalence of obesity in
to serious chronic diseases that can significantly reduce the quality ~ men and women respectively (Puoane et al, 2002). In addition, a
of life. 17% prevalence of overweight, including obesity has been report-
Of concern is that obesity rates are increasing at an alarming rate

worldwide. Overweight affects 1.2 billion worldwide of which
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ed among young people aged 13-19 years, with higher prevalence
in girls 25% than in boys 7% (Kara, 2004).

Although there are no statistics on obesity in Namibia, obesity is
now increasing the risk and development NCDs especially type 2
diabetes and hypertension (New Era, 27 March 2007; WHO,
2002). Based on statistics from WHO country and regional data
(2006) Namibia had 25 000 diabetic patients in 2003. It is project-
ed that the number would increase to 60 000 by the year 2030.
WHO worldwide report (2002) suggests that about 60% of diabe-
tes globally can be attributed to overweight and obesity. Mean-
while, hypertension, which is highly associated with obesity, was
reported in Ministry of Health and Social Services (MOHSS)
health report of 2003 as one of the most common non-
communicable diseases in Namibia. During the first nine months
of 2002 alone over 10 000 new cases of hypertension were diag-
nosed, of which 4000 patients were admitted to hospitals due to
hypertension (MOHSS, 2003).

Obesity is now recognized to be partly a consequence of individu-
al lifestyle, in part the result from poor diet (over-nutrition) and
lack of physical activity (Opie, 1995). Most Namibians are known
for their love of red meat and fatty foods compared to healthier
alternatives such as chicken, fish and vegetables (O’Keefe, Rund,
Marot, Symmonds& Berger, 1988). Factors associated with over-
weight and obesity includes unhealthy lifestyle such as eating the
foods rich in animal fats and low in fibre and lack of exercise
(Balk, K., Owen, N., Salmon, J., Bauman, A & Gore, C.J, 2001).
These factors are consequences of economic development, mod-
ernization, urbanization and globalization (Vorster, Bourne, Vent-
er &0Oosthuizen, 1999; WHO, 2003). Namibia has seen high rates
of urban population growth after it attained independence in 1990.
At the current rate of urban population growth, it is estimated that
43% of the population of Namibia would be urbanized, with about
1 million people living in urban places by year 2006, and 50% by
2010 (Office of the President, 2004).

High prevalence of obesity was also found among employees at
one of the South Africa diamond mine (Standler, 2006). The prev-
alence was 45% and 32% among females and males respectively.
Obese individuals were found to have low productivity, more
susceptible to injuries at work with increased absenteeism (Soteri-
ades et al., 2005; Dias et al., 2003). All these factors had a signifi-
cant cost to the organization.

However, it has been recognized that several factors played an
important role in the increased prevalence of obesity in the work-
force. These factors include changes in dietary habits, lack of
physical activity in leisure time and certain working condition
such as work that requires less labour (Dias, Wolmarans,
Laubscher&Schutte, 2003). It is also worth noting that certain
occupations such as machine operators, clerical work and any
other job that require someone to work seated can put employees
at risk of gaining more weight. Popkin (2001) pointed out that the
use of machinery; office bound work and automation together
with the phasing out of physically demanding tasks have contrib-
uted significantly to the increase in body weight among the work-
ing class due to low energy expenditure. This, however, has nega-
tive health and employment outcomes in the workforce, including
lower productivity and poor job performance.

2. Aim and objectives of the study

Aim of the study was to investigate the prevalence and determi-

nants of obesity amongst NAMDEB employees working at Pocket

Beaches diamond mine. The objectives of the study were to:

e Assess the prevalence of overweight and obesity amongst
Pocket Beaches mine employees.

o Describe the socio-demographic factors associated with obesi-
ty among mine employees.

o Determine the level of participation in physical activity among
mine employees.

e Assess the barriers to the participation in physical activity
among mine employees.

e Assess employee’s consumption of fruits and vegetables, fat
food and sweetened drinks.

3. Methods

This is a descriptive, cross-sectional study design, measuring the
prevalence of obesity and describing factors that are associated
with obesity and overweight. The study population consists of
total number of 188 NAMDEB and contractors’ employees who
are working at Pocket Beaches diamond mine.

Simple random sampling procedure was used in order to give
every employee an equal chance of participating in the study. The
researcher obtained a complete list of all employees from the Val-
ue Center Leader (VCL) office. All employees were then allocated
a number. To select those who were to be included in the sample,
numbers were randomly drawn from a small box; those whose
numbers were chosen were required to voluntary participate in the
study. In the case of selected employees who declined to partici-
pate in the study, other randomly selected employees complying
with the sample criteria replaced them. The same procedure was
followed if selected employees resigned, transferred or were fired
during the study period.

The study expected the obesity prevalence to be 35% (thus ex-
pected proportion p = 0.35) required precision q = 1- 0.35 = 0.65,
d =0.1 (i.e. 95% CI). Calculations were as follow: n = 1.96 x 1.96
x0.35 x 0.65 / 0.1 x 0.1 = 87. Therefore 87 participants (i.e. 95%
statistical precision) were randomly selected from total number of
188 total permanent employees of Pocket Beaches Mine. The
inclusion criteria were all employees employed by NAMDEB or
contractors working at Pocket Beaches for less than six months,
temporary employees and pregnant women were excluded from
the sample.

Data collections tools were questionnaires consisted of some
structured questions developed by Stadler (2006) that had been
previously used in an analytical, cross-sectional study which in-
vestigated dietary intake, physical activity and risk for chronic
disease of lifestyle among employees at a South African open-cast
diamond mine. Some modifications on questionnaire were made
to fit this study. The questionnaires were in English; however the
investigator translated it in Oshiwambo to make sure the questions
were clearly understood by the participants who did not under-
stand English.

For the interview: This study used interviewer-administered ques-
tionnaires to collect data. The researcher himself was responsible
for individual employee interviews and thus avoided interviewer
variation, which could affect data reliability. Data collected in-
cludes: Socio-demographic, Anthropometry and Physical activity
and dietary patterns and are described as follows;
Socio-demographic: The socio-demographic questionnaire col-
lected basic socio-demographic information such as age, gender,
race, marital status, highest education level, occupational catego-
ry, department and salary grading.

Anthropometry: Weight was determined to the nearest 0.1 kg by
using a standard clinic scale (Sunbeam) with maximum weight of
130 kg. Each participant was weighed wearing light clothing
without shoes. The scale was calibrated regularly between meas-
urements.

Height was measured using metal measuring tape, secured against
flat wall and flat headboard positioned at right angle to the wall
for collect reading.. Each participant was requested to stand bare-
footed with back and legs straight and back of the head placed
against the wall. Measurements were then taken in centimeters to
the nearest 0.1 cm.

A flexible tape measure was used to take measurements of waist
circumference. Waist circumference was measured to the nearest
0.1 cm at the smallest area below the rib cage and above the um-
bilicus. All measurements were taken twice per participant, and
the average reading was recorded.

Physical activity and dietary patterns: To examine physical activi-
ty level and dietary patterns of the study participants, face-to face
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interviews were conducted using structured questionnaires. Partic-
ipants were required in the questionnaire to provide information
on three components of physical activity such as exercise, occupa-
tional physical activity and leisure-time physical activity. The
number of days and duration of exercises per week and barriers of
physical activity were asked. Participants were asked to state the
frequency with which they consume the following: fruits and veg-
etables, fatty foods and sweetened drinks. In addition, participants
were asked to state the amounts of sugar used in tea/ coffee.

To ensure validity of data collected, a pilot test was done on ran-
dom sample of seven participants with similar characteristics to
the sample population. One representative from each occupational
category was included in the pilot study. All ambiguous questions
identified during the pilot study were subsequently rephrased and
clarified according to the responses and suggestions received by
the pilot study participants. The measurements of weight, height
and waist circumference were repeated twice on each participant,
and the average reading was recorded. This process was done to
eliminate inconsistencies. The random sampling method used in
this study minimizes any form of bias such as selection bias that
can influence the validity of the study. In this study, every em-
ployee was given an equal chance to be selected for participation
in the study.

Weight and height were used to calculate the body mass index
(BMI) of participants according to WHO formula as follows,
Body mass index = weight (kg) divided by square of height in
(m).The The subject was then classified according to the WHO
classification as having underweight (BMI <18.5 kg/m2), normal
weight (BMI 18.5 — 24.9 kg/m2), overweight (BMI 25 -29.9
kg/m2) and obese (BMI >30 kg/m2). A waist circumference
measurements equal to or above 94 cm (action level 1) and 102
cm (action level 2) for men and equal to or above 80 cm (action
level 1) and 88 cm (action level 2) for women, was used as cut-off
points to determine abdominal obesity as adopted by WHO
(2000). According to WHO (2000) a waist circumference at action
level 1 means abdominal overweight while action level 2 means
abdominal obesity.

Socio-demographic, anthropometric, physical activity and dietary
patterns data was captured electronically with Microsoft Excel and
data was analyzed by the researcher using Epi Info Version 3.3.2
(a database and statistics software program). Means and standard
deviation (SD) were calculated for all continuous variables. The
association between obesity and socio-demographic variables
were analyzed via the ANOVA test. The level of significance for
all statistical tests was set at p-value <0.05.

The frequency distribution of physical activity, barriers to physical
activity and dietary patterns were analysed and reported in per-
centage.

This study was approved by members of Pocket Beaches mine
management. The UWC Faculty Research and Ethics Committee
approved the research protocol. All participants were given infor-
mation sheets explaining the purpose of the study; that participa-
tion in the study was voluntary and that participants could with-
draw at any stage. No identification information was required on
questionnaires to ensure participants confidentiality. Participants
were ensured that data collected from the study would only be
used for research purposes and that only the researcher would
have access to the data. Participants were requested to sign in-
formed consent forms before data collection.

4. Results

4.1. Socio-demographics

The sample included 80 males (92%) and 7 females (8%) subjects,
Table 1 displays socio-demographic characteristics of the sample.
Sixty eight (78%) of the participants were blacks, while sixteen
(18%) of the participants were coloured and three (3%) were
whites. Majority of participants were of the age group of 30-39, 35
(40%), 25 (29%) were of age group of 40-49 and 20 (23%) were

of age group of 20-29, whereas 5 (6%) were of age 50-59 and
relatively small number fall under age group of 18-29, 2 (2%).
Forty six (53%) were unmarried and thirty nine (45%) were mar-
ried. Twenty one (24%) had tertiary education, 44 (51%) had
grade 11 to 12 while 1 (1%) had no schooling.

4.2. Occupational data

The sample comprised of 32 (37%) participants from the mining
department, 22 (25%) from metallurgy, 16 (18%) of participants
were from engineering, Barlows 6 (7%) while 5 (6%) and 3 (3%)
participants were from Dredge and Security's departments respec-
tively. The largest number of participants were NAMDEB em-
ployees 80 (92%) and 7 (8%) were contractors. The occupational
categories representing the sample population included mostly
operators 48 (55%) comprising of machines and metallurgy opera-
tors with a smaller representation from the other occupational
categories. With regards to salary grading, according to Patterson
band, the majority of the participants 48 (55%) were from the B-
band with a significant number from C-band 24 (27%), which is
the highest salary level for the participants.

Table 1: Socio-Demographic Characteristics of the Sample Population (N
=87)

Demographic variable f\i/lear;genr %) Female n (%)
Race
Black 61 (70%) 7 (8%)
Coloured 16 (18%) 0 (0%)
White 3 (4%) 0 (0%)
Age
18-29 19 (22%) 3 (4%)
30-39 32 (37%) 3 (4%)
40-49 24 (28%) 1 (1%)
50-59 5 (6%) 0 (0%)
Marital status
Lnmartied 42 (48%) 4 (6%)
Divorced 36 (41%) 3 (3%)
Separated L) i)
Living together Di) Uiy
1 (1%) 0 (0%)
Education
Tertiary education 19 (22%) 2 (2%)
Grade 11 to 12 41 (47%) 3 (3%)
Grade 8 to 10 11 (13%) 2 (2%)
Grade 7 and below 8 (9%) 0 (0%)
No Schooling 1 (1%) 0 (0%)

4.3. Anthropometry

The age specific means and standard deviation (SD) of four an-
thropometric variables shows the following trends: generally study
had shown that the total study population was overweight (mean
BMI 27.6, SD 5.23), the mean BMI was higher for age group of
50-59 years old than other age groups (mean BMI 33.2 kg/m?).
There was no significant differences in height of participants
among the age groups (p=0.52). Results also show that age group
of 50-59 years old had increased abdominal obesity (mean WC
113.6 cm) while the younger age group 18-29 years old had nor-
mal waist circumference (mean WC 87.5 cm). Those in the age
group of 50-59 were heavier than the rest of age groups (mean
weight 105.40 kg), as indicated in table 3.

4.4. BMI classification of total study population

Height, weight and waist circumference were indicators used to
determine whether population was obese, overweight, under-
weight or had normal weight. The BMI of the respondents ranged
between 18 and 45 kg/m? The mean BMI of the respondents was
27.6 kg/m? with a SD of 5.23. Of the total study population, twen-
ty eight (32%) of the study participants were classified as obese
(BMI >30 kg/m?), thirty six (42%) as overweight (BMI>24.9 -
<30 kg/m?), twenty one (24%) as normal weight (BM1 18.6 — 24.9
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kg/m?), while three (3%) as morbidity obese (BMI >40 kg/m?) and
two (2%) were classified as underweight (BMI1<18.6 kg/m? (Fig-
ure 1).

Table 2: Anthropometric Value by Total Study Population and by Age (N
=87)

Total 18-29  30-39

40-49 50-59
popula- (n=22 (n=35 (n=25)  (n=5) P-
Variable tion ) ) Mean Mean Val-
Mean Mean Mean (SD) (SD) ue
(SD) (SD) (SD)
27.6 25.59 26.6 29.80 33.20
e (523)  (481) (482 (455 (6.76) 0O
. 1.74 1.73 1.75 1.73 1.77
Height (o) (o1 (08 (05 (05 0%
L 87.5 93.7 102.8 113.6
Waist cir- 95.9
- (14.02) §lO.50 ;12.00 ;912.02 ;20.80 0.00
65 778 83 o7 4
Weight (16.56) §l5.06 ;15.22 §15.30 (17.09 0.00
)
50
40
O Obese
- 30 m Owerweight
20 o Normal
o Underweight
10
0

BMI categories
Fig. 1: BMI Classification of Total Study Population (n=87).

4.5. BMI classification by age

Obesity was more prevalent (80%) in the 50-59 age group while
overweight was more prevalent (46%) in the age group of 30-39,
meanwhile underweight was (4%) in the age group of 18-29. A
significant difference was found between the mean BMI of the
four age groups (p-value 0.00).

90
80
70 -
60 -
50 _ L
40 [ ] u
30 - -
20+ & n i
1 8 ] i

18-28 30-38 40-49 50-59

Age-categories
Fig. 2: BMI Classifications by Age.
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4.6. Prevalence of obesity and overweight by depart-
ments.

Obesity was most prevalent (67%) among the security department
while overweight was most prevalent (80%) among dredge em-
ployees

4.7. Prevalence of abdominal obesity of the total study
population and by age

A waist circumference measurement equal to or above 94 cm (ac-
tion level 1) and 102 cm (action level 2) for men and equal to or
above 80 cm (action level 1) and 88 cm (action level 2) for wom-
en, as adopted by the WHO (1995), was used as cut-off points to

determine abdominal overweight and abdominal obesity among
the participants. A waist circumference of >102 c¢cm in men and
>88 cm in women exhibit a high risk to chronic diseases of life-
styles. The waist circumference of study population ranged be-
tween 66 cm and 150 cm, the mean waist circumference was
95.93 with a SD of 14.02. Twenty six 30% of participants had
waist circumference equal to or above 102 cm (action level 2),
while 29% had abdominal overweight (WC >94 cm action level
2), as indicated in figure 4. The age group of 50-59 had increased
prevalence of central obesity 60% compared to much lower preva-
lence 9% in the age group of 18-29. Figure 5 illustrates the waist
circumference classification by age group.

Seriest, Normat

wc, 41
B Seriesl, Action W SeriesI, Action
level 1, 29 level 2, 30

Nl

Fig. 4: Percentages Distribution of Abdominal Obesity (N = 87).

el 1
#

el 2
El!e grou

Fig. 5: WC Classification by Age.

4.8. Physical Activity

The habitual physical activity referred to three components of
physical activity which includes daily exercise, occupational phys-
ical activity and leisure time physical activity.

4.9. Levels of participation in daily exercises by partici-
pants

Participants were asked to report frequency of participation in
moderate exercises per week (exercises in which they find them-
selves running out of breath and sweating). Forty two (48%) of
participants never exercise per week, nineteen (22%) exercise 2-3
times a week while fourteen (16%) exercise once a week and only
six (7%) exercise more than 5 times a week. Those who exercise
for more than 5 times a week had low mean BMI (25.3 kg/m?)
compared to those who never exercise per week (mean 28.7
kg/m?) and there was significant differences p-0.04.

Forty five (52%) of participants had less than five minutes of
moderate exercise, twenty two (25%) exercise 15-30 minutes, ten
(12%) exercises for 5-15 minutes meanwhile three (3%) exercise
for more than 45 minutes ( Figure 6).
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Fig. 6: Duration of Exercise by Total Study Population (N=87).

—1

4.10. Scope of physical work

Participants were asked to describe the degree of physical labour
related to their occupation by selecting one of three possible op-
tions, as per the classification of the Centre for Diseases Control
(Takao, Kawakami &Ohtsu, 2003).

Occupational physical activity was classified into three categories
such as light, moderate and heavy. A light degree of physical la-
bour was classified as no hard physical labour, a moderate degree
of physical labour was classified as 1-4 hours of physical labour
and heavy degree of physical labour was classified as more than 5
hours of physical labour per day. Thirty nine (45%) had light,
twenty nine (33%) had moderate and nineteen (22%) had a heavy
occupational physical labour, as indicated in Figure 7. There were
slight BMI mean differences (0.9 kg/m?) of those with a heavy
degree of physical labour and those with a light degree of physical
labour.

Respondents were asked to indicate the number of hours they
spend sitting at work. Forty (46%) spend more than four hours
sitting, twenty five (29%) spend 1-2 hours, whereas eight (9%)
spend less than 1 hour sitting at work.

4.11. Leisure physical activity

Forty four (51%) respondents watch television only sometimes
(three days per week) on their leisure time, twenty (23%) watch
television often (more than three days per week) during leisure
time, eleven (13%) watch television very often whereas two (2%)
never watch television during leisure time.

Respondents were asked to indicate the number of hours they
spend watching television. Thirty seven (43%) spend 1-2 hours
watching television, twenty two (25%) spend less than 1 hour,
whereas seventeen spend 2-3 hours in front of television during
leisure time.

Six (7%) respondents walk or jog often during leisure time while
thirty five (43%) never exercise during their leisure time (Figure
8). Those who walk or jog during leisure time were forty eight
(55%) for only less than five minute, twenty (23%) walk or jog for
5-15 minutes, while thirteen (15%) walk or jog for 15-30 minutes.
Those who walk or jog regularly during leisure time had low mean
BMI (25.1 kg/m?) compared to those who never participated in
physical activity during leisure time (mean BMI 28.8 kg/m?).

50
40 ——

. 301+
X

20 +—

10 1

| | [

0 T T T T
Never Seldom  Sometimes Often

—

Very Often

Walk or jog
Fig. 8: Prevalence of Exercise during Leisure Time.

4.12. Barriers to physical activity participation

The three most frequently reported barriers to physical activity by
the sample population lack motivation to exercise / too lazy/ can-
not get started by 33%, leave too early for work/ get home too late
by 22% and too tired after work/ haven’t got the energy by 21%
(Figure 9). Too tired after work/ haven’t got energy was reported
as the barrier to participation in physical activity by (71%) women
and 13 (16%) men. Lack time due to work demand was reported
by 16 (20%) men.

lack motivation to exercise |

leave early/ return late |

too tired after work |

already active at work |

working overtime

do not enjoy exercise

0 5 10 15 20 25 30 35

Fig. 9: Barriers to Physical Activity.
4.13. Dietary intake

4.13.1. Frequency of eating fruits and vegetables per day

When respondents were asked the number of fruits and vegetables,
they ate per day, sixty nine (79%) ate one fruit and vegetable per
day, ten (12%) of respondents ate 2-3 fruits and vegetables per day
whereas seven (8%) never eat fruits and vegetables (Figure 10).
No significant differences were found between mean BMI of par-
ticipants and fruits and vegetables consumption per day (p-value
0.93).

%
o
S

20 8 13

1 fal 1
ppa - — :
1 fruit and  2-3 fruits and 4-5 fruits and > 5 fruits
vegetable  vegetables  \vegetables and

vegetables
Fig. 10: Frequency of Eating Fruits and Vegetables per Day.

Never

4.13.2. Main reasons for low consumptions of fruits and vege-
tables

The two most frequently mentioned reasons that prevent respond-
ents from eating enough fruits and vegetables were, not enough
fruits and vegetables in Sodexho menu (the company catering for
employees at Pocket Beaches mine) by 71% and do not like fruit
and vegetable by 14% (Figure 11).

80
70
60

o

Don'tlike-fruits
and-\egetable q

| —

Fruit-and Not-enough- fruit
Vegetable and-vegetable-in
Expensive  Sodexho-menu

Fig. 11: frequency of barriers to eat fruit and Vegetable.
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4.13.3. Frequency of eating fried chicken/ other meat

A Significant number of respondents 69 (79%) ate fried chicken
regularly, while 8 (9%) never have chicken. Meanwhile 69 (74%)
of people ate another fried meat regularly, while 8 (9%) don’t ate
another fried meat. This had indicated that high number of em-
ployees consumed fatty food.

4.13.4 Frequency of trimming fat from meat before cooking

The majority of respondents 36 (41%) do not trim fat from meat
before cooking, while 20 (23%) always trimmed fat from meat
before cooking, whereas 31 (36%) trimmed fat from meat before
cooking only sometimes.

4.13.5 Frequency of drinking sweetened drinks/ unsweetened
drinks

Respondents were asked the frequency of drinking sweetened
drinks such as cool drinks and fruits juices, 44 (51%) drank sweet-
ened drinks always when thirsty. Again respondents were asked to
report the frequency of drinking unsweetened drinks such as wa-
ter, 45 (52%) drink unsweetened drinks sometimes (not regularly),
24 (28%) always (every day) drink unsweetened drinks, whereas
18 (21%) don’t drink unsweetened drinks at all (Figure 13).

60

50

40 1+ b8

30 21

20

lO T 0
0 T T

4952 51

O Sweetened drinks

%

@ Unsweetened
drinks

&
& &
& W

< N

Fig. 13: Frequency of Drinking Sweetened and Unsweetened Drinks.

4.13.6. Number of teaspoons used in tea or coffee

Majority of respondents 50 (58%) used 2-3 teaspoon of sugar in
tea or coffee, while a significant number 24 (28%) used 4 and
above teaspoon in tea or coffee.

5. Discussion

This study investigated the prevalence and factors associated with
overweight and obesity among NAMDEB employees working at
Pocket Beaches mine in Oranjemund-Namibia.

This study has found prevalence 42% overweight and 32% obesity
among employees of NAMDEB. The prevalence of overweight in
this study was higher than the prevalence reported by Stander
(2006) among mineworkers at a South African open-cast diamond
mine which was 40%. However, obesity prevalence in this study
was marginally low 30% compared to 34% reported by Standler.
The high prevalence of overweight and obesity in this study reflect
that obesity is becoming a major health problem in developing
countries. South African Demographic and Health Survey (1998)
reported a 56% prevalence of obesity among women and 29% in
men (Puoane et al 2002). It had been suggested that increasing
urbanization and rise in socio-economic status in developing
population would increase their proneness to obesity (Bourne,
Lambert &Steyn, 2002).

The earlier beliefs that obesity is a disease of rich countries need
to be denounced, and appropriate interventions need to be imple-
mented in developing countries as a matter of urgency. Obesity
can have a considerable impact on work capacity and fitness for
duty among employees (Soteriades et al., 2005). This study used
BMI to measure obesity; therefore, not investigated if the high
prevalence of overweight and obesity was linked to high muscular

mass or high body-fat mass. In this study 33% of employees were
involved in manual labour, which would influence their muscu-
larity.

Despite being shown to be a reliable indicator of obesity and
overweight, BMI does not make a clear difference between over-
weight resulting from fat mass and that resulting from muscular
mass (Lee &Nieman, 2003).The The prevalence of obesity in this
study was found to increase with age. For example, 80% of the 50-
59 year old age group was obese compared to 18% in 18-29 year
old age group. This result is consistent with previous findings that
obesity in adults increases up to the age of 65 after which it de-
creases (Grujic, Martinov-Cvejin, Ac-Nikolic&Niciforovic-
Surkovic, 2005). Increased obesity rate in adults appears to result
from decreased physical activity and resting metabolic rate in
adulthood. Adult experience 20% decrease in energy expenditure
compared with younger people (Beers, 2000). The age-related
reductions in resting metabolic rate result from several changes
within the body during adulthood. Those changes include reduced
muscle tone and strength of muscle contraction, and certain hor-
mones (Beers & Jones, 2000).

Furthermore, 60% of the age group of 50-59 years old had an
increased waist circumference (action level 2) compared to 9% in
age group of 18-29 years old, indicating a high prevalence of cen-
tral obesity among adult employees. This is a worrying situation
because central obesity is highly associated with risk of chronic
diseases of lifestyle than peripheral obesity. Individuals with ab-
dominal obesity are more likely to develop chronic diseases such
as CVD, type 2 diabetes, hypertension and stroke (Donahue et al.,
1987; WHO, 2003).

Results for daily physical activity showed that most (48%) of the
Pocket Beaches mine employees never exercise per week with
only a small proportion (7%) exercising more than 5 times a week.
Furthermore, less time is spent on exercises. In this study, 52% of
the participants exercised for less than 5 minutes, this being far
below 30 minutes exercises regime that is recommended by WHO
(2003). These findings showed a low level of exercise thereby
indicating that physical inactivity is a problem, and employees
need to be encouraged to exercise at least for more than three days
per week as recommended by WHO. Physical inactivity in the
mine employee was associated with obesity in this study. Study
shown that employees who participated in physical activity during
leisure had low mean BMI (25.1 kg/m2) compared to those who
never exercised on leisure (mean BMI 28.8 kg/m2). Regular phys-
ical activity is necessary not only to prevent obesity but also to
maintain good emotional and physical health (Centers for Disease
Control and Prevention, 2000; WHO, 2003). With regard to occu-
pational physical activity, there was a higher prevalence of low
active occupation with 45% of the participants having low degree
of physical activity at work. The possible explanation to low phys-
ical labour is possibly caused by the use of labour-saving mechan-
ical devices. Many employees such as machine operators, metal-
lurgy operators and dredge operators are using automated ma-
chines. This means employees work required them to spend much
time sitting and involved less physical labour. This could be ex-
plained by the majority of respondents for this study being em-
ployed in sedentary occupation. For example, 56% of participants
worked as security officers, machine operators, manage-
ment/foremen and clerical. The study findings have shown a sig-
nificantly low leisure-time physical activity with only 7% of em-
ployees participating in physical activity during leisure time by
walking or jogging. This study showed that employees mostly
watch television on their leisure time rather than participating in
physical activity. For example, 87% participants reported watch-
ing television regularly during leisure time for more than two
hours. Watching television is known to be the most inactive be-
havior next to sleeping; people tend to be totally still and even lie
down and tend to snack frequently while watching television
(Dietz, 1996) All these has effect on weight gain.

The three most frequently reported barriers to physical activity by
participants were lacked of motivation to exercise/too lazy/cannot
get started (33%), leave too early for work/ get home too late
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(22%) and too tired after work hadn't got energy (21%). The
above mentioned barriers to physical activity are in agreement
with the findings of the Canadian Fitness and Lifestyles Research
Institute (1996). The Canadian Fitness and Lifestyle Research
Institute reported lack of energy, lack of motivation and lack of
time as the most important barriers to physical activity participa-
tion. South African diamond mineworkers reported that they left
too early for work/ get home too late, lack of time due to family
commitments and too tired to exercise after work as the most im-
portant barriers to physical activity participation (Standler, 2006).
In this study 32% of participants reported lack of motivation/too
lazy/ cannot get started as a barrier to physical activity participa-
tion. The above mentioned barriers demonstrated that lack of mo-
tivation, and too much work prevented employees from engaging
in physical activity during leisure time. Booth et al (1997) has also
found lack of interest/ motivation and lack of time and working
shifts to be barrier to physical activity participation among blue-
collar workers. However, in one study done in South Africa, per-
ceptions that loss of weight meant that person was infected with
HIV; lack of exercise and relaxation facilities was identified as
barriers to physical activity participation (Puoane&Tsolekile,
2008).

Increased consumption of fruits and vegetables ensure an adequate
intake of dietary fiber which can help to displace fats and sugar in
the body (Popkin, Horton & Kim, 2001). WHO (2003) recom-
mends intake of minimum 5 potions of fruits and vegetables per
day.

The current study revealed generally low consumption of fruits
and vegetable at Pocket Beaches mine. Majority of respondents
(79%) reported that they ate only one fruit and vegetable per day.
The low consumption of fruits and vegetables were also reported
in a study done in South Africa, which assessed the nutrition and
occupational health of employees of the mining industry (Dias et
al 2003). According to World Health Report (2003), low fruits and
vegetables intake is responsible for high prevalence of obesity and
non-communicable diseases worldwide. There is convincing evi-
dence in literature that high consumption of fruits and vegetable
can decrease obesity (Gibney&Voster, 2001). However, in this
study there was lacked of association between BMI status and fruit
and vegetables consumption. A possible explanation for inability
to show association would be that the majority of participants only
consumed one fruit and vegetable per day, limiting the variance to
detect an effect. The most frequently mentioned barrier to more
consumption of fruits and vegetables was lacked of fruits and
vegetables in the hostel food menu (71%) and 14% did not like
fruits and vegetables. Similar barriers to the consumption of vege-
tables and fruits have been reported elsewhere (Gibney&Voster,
2001; Stockmyer, Kuester, Ramsey & Dietz, 2000). The South
African Food-Based Dietary Guidelines Consumer study high-
lighted the following barriers: lack of availability of fruits and
vegetables, taste preferences and affordability. The result showed
that Sodexho, the company catering food for NAMDEB min-
eworkers does not have enough fruits and vegetables in its menu.
This is a worrying situation because there is no canteen at Pocket
Beaches mine where employees can buy fruits and vegetable when
they did not get enough from hostel kitchen. Therefore availability
of fruits and vegetable is a major problem need urgent interven-
tion.

South African Food Based Dietary Guidelines (2001) recom-
mended a moderate fat diet providing less than 30% of total ener-
gy. Increased fat intake especially fat from animal sources is posi-
tively associated with obesity, cardiovascular diseases and certain
form of cancers such as breast, colon and prostate cancers (Wol-
marans&Oosthuizen, 2001).

The consumption of fatty foods such as fried chicken and fried
meat was common among study participants. A large number of
respondents (79%) eat fried chicken while (74%) eat fried meat
regularly. Fried food was also found to be a preferred method of
preparation in urban black South Africans (Puoane&Tsolekile,
2008). People associated fried food with civilization and regard
those who are using the traditional method of boiling food as

backward (Chopra &Puoane, 2003). Chopra and Puoane (2003)
reported reasons for fat consumptions as due to people preferred to
fry food because it is quick and fried meat is tastier than boiled
meat. Previous survey has established that the amount of fat con-
sumed by mineworkers living at the hostel is more than adequate,
if not excessive (Dias et al, 2003). Bourne et al, (2002) reported
that fat intake among urban blacks have increased from 16.4% to
26.2% of total energy and at the same time carbohydrate intake
decreased. Unfortunately this study has not investigated the total
fat intake of employees in order to establish if it was at the rec-
ommended level.

Furthermore, this study results have indicated that 51% of em-
ployees always drink sweetened drinks when they are feeling
thirsty compared to 28% who always drink unsweetened drinks
such as water. The increased intake of sugary drinks can lead to
excessive energy intake than the body can use which then be con-
verted into fat (Perbellini, 2004). Drinking unsweetened drinks
such as water have been reported to help people to feel fuller and
prevent overeating. It is recommended that water intake for men
should be 2.9 I/day and 2.2 I/day for women (Bourne &Searger,
The most important findings from this study are the high preva-
lence of overweight and obesity among employees at Pocket
Beaches. The high prevalence of overweight and obesity can be
attributed to low physical activity both at work and during leisure
time, and low consumption of fruits and vegetables. The popula-
tion also has a high consumption of refined carbohydrate and fat
in the form sweetened drinks and fried food. This can predispose
them not only at high risk of developing obesity but some other
non-communicable diseases such as diabetes, CVDs and some
cancers. Of concern is high prevalence of obesity among older
employees 50-59 years old and low physical activity participation
of this age group.

6. Conclusions

The study investigated the prevalence and factors associated with
obesity amongst employees at Namibia open-cast diamond mine.
The results revealed a high prevalence of overweight and obesity
among employees; older employees have high obesity and over-
weight rate than the younger counterparts. Obesity and overweight
in this study associated with age and occupation. It was found that
the physical activity of employees is generally low during work
time and on leisure time. The diet of employees is characterized
by high intake of fat and low consumption of fruits and vegetables
increasing their risk for developing obesity and other non-
communicable diseases. Study identified some barriers to physical
activity such as lack of motivation and work related factors such
as leave too early and came back too late and tired after work.
Meanwhile, barriers to high consumption of fruits and vegetable
identified by this study include lack of fruits and vegetables in
food served to employees at mine hostel and dislike of fruits and
vegetables. There is urgent need for Pocket Beaches mine to de-
velop intervention strategies in order to promote healthy lifestyles
and reduce the high prevalence of overweight and obesity among
employees. This study recognized its limitation due to small sam-
ple size; therefore, the findings cannot be extrapolated to other
NAMDEB mine populations.

7. Recommendations

All employees should be measured BMI during the pre-
employment and routinely annual medical examinations. Those
with above-normal BMI should be treated accordingly, and those
with normal BMI should be counseled to avoid gaining weight.
Namded wellness program should engage in educating employees
on healthy lifestyles such as increased physical activity, increased
intake of fruits and vegetables and reduced intake of saturated fats
and sweetened drinks. To promote physical activity among em-
ployees, the Namdeb inter-departmental sport events (7-A- side
should be held quarterly instead of annually as it now. Although a
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Namdeb inter-departmental sport event well known as (7-A- side
was established as a safety campaign, it has a potential to promote
physical activity among employees if it is held regularly. Employ-
ees should be encouraged to make use of a physical activity centre
(gym) which is available at Pocket Beaches hostel.

With regard to diet, there is a need to establish a food committee
at Pocket Beaches in order to oversee the food preparation and
engage Sodexho in addressing the problem of high fat content in
diet and low fruits and vegetables provided to employees. Em-
ployee’s meals should have low fat, low sugar and high in fibre in
order to prevent and reduce obesity and other chronic diseases of
lifestyles among employees.

It is recommended that further studies with big sample represent-
ing all Namdeb mines should be performed in order to have repre-
sentative findings of the whole company. In the proposed studies,
BMI should be used to determine obesity together with skin fold
measurements to distinguish between subjects with a high body
muscle mass and high body-fat mass. Another research needs to
be undertaken to examine other determinants of obesity, such as
total dietary intake, as well as more direct measures of energy
expenditure (heart rate and accelerometers) in order to character-
ize domain and intensity of exercise more accurately. Attempt
should also be made to quantify the cost of obesity and other non-
communicable diseases to the organization in order to plan and
budget for intervention strategies.
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