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Body Mass Index among Healthcare Workers
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Background: Overweight is one of the ten leading risk factors for high mortality in
developing and developed countries. Studies showed that obesity has serious consequences
on health, reduces the quality of life and markedly reduces life expectancy.

Objective: To evaluate body mass index (BMI) among healthcare workers in Bahrain.
Design: Cross sectional study.

Setting: Occupational Health Clinic at Salmaniya Medical Complex, Public Health
Directorate, Naim Health Center and the Psychiatric Hospital.

Method: Between 2009 and 2012 a descriptive cross-sectional study was conducted to
determine the prevalence of overweight and obesity amongst 644 healthcare workers.
Height and weight recorded during periodical medical examination of employees were used
to calculate the body mass index using weight in kilogram divided by height in meter
squared. Self-administered questionnaire was used for personal characteristics.

Result: Six hundred forty-four healthcare workers were included in the study, 391 males
and 253 females. The median age of the males was 43 years and the females was 38 years.
Two hundred seventy-eight (43.2%) were between 34-44 years.

One hundred ninety-six (30.4%) healthcare workers were under/normal weight; 266
(41.3%) were overweight, 182 (28.3%) were obese.

The mean BMI of males was 27.5 and females was 28.5. One hundred seventeen (29.9%)
males and 79 (31.2%) females were under/normal weight. One hundred seventy-two (44%)
males and 94 (37.2%) females were overweight. One hundred two (26.1%) males and 80
(31.6%0) females were obese.

Conclusion: This study revealed high prevalence of obesity among healthcare workers.
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Overweight is a leading risk factors for high mortality in developing and developed countries.
Obesity has reached epidemic proportions globally; at least 300 million people are clinically
obese, nearly 2.8 million people die each year as a result of being overweight or obese and an
estimated 35.8 million of global disability-adjusted life year (DALY are caused by overweight
or obesity™.

Studies show that obesity has serious consequences on health, including increased risks for non-
insulin-dependent diabetes mellitus, hypertension, coronary heart disease, cancer and
depression*™. In addition, obesity has been found to reduce the quality of life for both men and
women and markedly reduces life expectancy®™®.

The direct and indirect economic costs of obesity are substantial®®?% Although obesity is
primarily public health issue, there are clear implications for the workplace. Compared with
normal weight, overweight and obesity compile greater rates of absenteeism, occupational
injuries, short-term disability and self-reported unhealthy physical and mental days®*%.

Data about the prevalence of obesity among working population in Bahrain are scarce. In their
population study, Alsayyad and Omran found that 66.1% of Bahraini men and 71.4% of Bahraini
women are overweight or obese®.

Healthcare workers (HCWs) are considered professionals who should have good knowledge of
health promotion, and they should act as health role models for their patients. However, a study
revealed that female HCWs had 52% prevalence of obesity and 26% overweight, compared to
male HCWSs, who had a 23% obesity and 63% overweight®’. Seventy-three percent of HCWSs in
South Africa were obese or overweight®’. Females and older; females HCW were more obese
than m%n and younger counterparts®. In USA, the prevalence of obesity has increased among
HCWs™.

The aim of this study is to evaluate body mass index (BMI) in healthcare workers in Bahrain.
METHOD

Within the occupational health surveillance activities, self-administered questionnaire is
routinely provided. Anthropometric measurements including bodyweight and height are
routinely been measured and recorded by the occupational nurse for each employee at the
periodical examination.

Six hundred forty-four HCWs who attended the occupational health clinic in Salmaniya Medical
Complex and Naim Health Center between 2009 and 2012 were included in the study.

The study individuals were from 7 departments. Five in Salmaniya Medical Complex (central
sterile supplies section, catering and food services, laundry, mortuary and oncology); one in
Public Health Directorate (environmental health section) and nurses at the psychiatric hospital.

The Body Mass Index (BMI) was calculated as follows: weight (kg)/[height (m) x height (m)].
BMI was classified according to WHO guidelines: underweight (<18.5 kg/m?), normal weight



(18.5-24.9 kg/m?), pre-obese (25.0-29.9 kg/m?), obese | (30.0-34.9 kg/m?), obese 11 (35.0-39.9
kg/m?) and obese 111 (>40 kg/m?)*.

All data collected from the questionnaires were coded and entered in SPSS version 15.

RESULT

Three hundred ninety-one (60.7%) were males with median age of 43 years; 253 (39.3%) were
females with median age of 38 years. Four hundred sixty-six (72.4%) were Bahrainis and 178
(27.6%) were non-Bahrainis. Males were the majority in all departments except for oncology and
psychiatry, see table 1. Females’ mean BMI was higher than males (28.46 and 27.52
respectively), see table 2.

Table 1: Personal Characteristics of Healthcare Workers in Bahrain

Male Female Total
Personal Characteristics Number and Percentage
391 (60.7) 253 (39.3) 644 (100)
. . Bahraini 350 (75.1) 116 (24.9) 466 (72.4)
Nationality
Non-Bahraini 41 (23) 137 (77) 178 (27.6)
CsSSD 27 (69.2) 12(30.8) 39 (6.1)
Oncology 7(9.3) 68 (90.7) 75 (11.6)
Mortuary 8 (100) 0 (0) 8 (1.2)
Work place E'Z‘é:a?”me”ta' 153(98.1) 3(L9) 156 (24.2)
Laundry 58 (74.4) 20(25.6) 78(12.1)
Food Hygiene 63 (77.8) 18(22.2) 81(12.6)
Psychiatry 75(36.2) 132(63.8) 207 (32.1)
Age (years) Mear_1 42.47 39.71 41.39
Median 43.00 38.00 41.00
<25 9 (75) 3(25) 12 (1.9)
25-34 52 (40) 78 (60) 130 (20.2)
Age Categories 35-44 173 (62.2) 105(37.8) 278 (43.2)
45-54 137 (75.3) 45(24.7) 182 (28.3)
> 54 20 (47.6) 22(52.4) 42(6.5)

Table 2: BMI According to Gender

BMI Statistics Male Female
Mean 27.52 28.46
Median 26.83 27.22
Variance 20.88 35.16
SD 4.57 5.93
Minimum 15.97 15.99
Maximum 47.56 50.37

Range 31.59 34.38




Table 3 summarizes the distribution of BMI among HCWs by gender, nationality, age group and
place of work. Only 196 (30.4%) of HCWSs were under/normal weight, 266 (41.3%) were
overweight and 182 (28.3%) were obese.

Table 3: BMI According to Gender, Nationality, Age and Work Place

BMI Categories

Under/Normal .
Total P value
Weight Overweight Obese
Male 117 (29.9%) 172 (44%) 102 (26.1%) 391 (60.7%)
Gender 0.175
Female 79 (31.2%) 94 (37.2%) 80 (31.6%) 253 (39.3%)
~_ Babhraini 119 (25.5%) 190 (40.8%) 157 (33.7%) 466 (72.4%)
Nationality . 0.000
Non-Bahraini 77 (43.3%) 76 (42.7%) 25 (14%) 178 (27.6%)
< 25 Years 7 (58.3%) 3 (25%) 2(16.7%) 12 (1.9%)
25 - 34 Years 52 (40%) 51(39.2%) 27 (20.8%) 130 (20.2%)
égfegories 35 - 44 Years 87 (31.3%)  115(41.4%) 76 (27.3%) 278 (432%) 0.009
45 - 54 Years 41 (22.5%) 76 (41.8%) 65 (35.7%) 182 (28.3%)
> 54 Years 9 (21.4%) 21(50%) 12 (28.6%) 42 (6.5%)
CSSD 16 (41%) 13(33.3%) 10 (25.6%) 39 (6.1%)
Oncology 17 (22.7%) 27 (36%) 31 (41.3%) 75 (11.6%)
Mortuary 3 (37.5%) 4 (50%) 1(125%) 8 (1.2%)
\;Y;)Cr: Environmental Health 43 (27.6%) 70 (44.9%) 43 (27.6%) 156 (24.2%) 0.011

Laundry

Food Hygiene

Psychiatry

14 (17.9%)
26 (32.1%)
77 (37.2%)

38 (48.7%)
27 (33.3%)
87 (42%)

26 (33.3%)
28 (34.6%)
43 (20.8%)

78(12.1%)
81 (12.6%)
207 (32.1%)

The prevalence of under/normal weight in females 117 (29.9%) was slightly higher than males
79 (31.2%). The prevalence of overweight in males 172 (44%) was higher than in females 94
(37.2%). The prevalence of obesity in females 102 (26.1%) was higher than in males 80 (31.6%),
see table 3.

The prevalence of under/normal weight in non-Bahrainis was higher than Bahrainis. One
hundred ninety (40.8%) Bahrainis and 76 (42.7%) non-Bahrainis were under/normal weight. The
prevalence of overweight and obese Bahrainis were higher than non-Bahrainis, 157 (33.7%)
Bahrainis and 25 (14%) non-Bahrainis were overweight.  The difference is statistically
significant.

BMI increases with age. HCWs younger than 25 years had higher prevalence of under/normal
weight than overweight and obese. The prevalence of under/normal weight was slightly higher
than overweight in 25-34 years. Overweight was higher than under/normal weight in 35-44
years. Overweight and obese were higher than under/normal weight in 45-54 years. Overweight
and obese were higher than under/normal weight in more than 54 years. The difference is
statistically significant, see table 3.



Sixteen (41%) CSSD HCWs were under/normal weight. This is the highest prevalence compared
to other work place. Laundry HCWs had the lowest prevalence under/normal weight, 14
(17.9%). Laundry HCWs had the highest prevalence of overweight 38 (48.7%), followed by
Environmental Health 70 (44.9%) and psychiatry 87 (42%). Oncology had the highest
prevalence of obesity (41.3%) and mortuary had the lowest prevalence of obesity 14 (12.5%).
The difference is statistically significant, see table 3.

DISCUSSION

The study revealed that about 70% of HCWSs were overweight or obese. In similar studies, the
prevalence of obesity was reported to be as high as 73.5% in South Africa and about 82% in
Mexico®2,

BMI was not associated with gender. In the current study, 70.1% of the investigated males and
68.2% females were overweight or obese. These figures are comparable to the findings in a
population study™.

In this study, the BMI was found to be significantly associated with nationality, age and work
place. Several studies have shown that aging is directly related to obesity®™".

This study underlines the serious burden of obesity among HCWs. HCWs are expected to be
better educated, especially in health-related issues, and to give advice and act as role models to
their patients by following a healthy lifestyle, promoting health, preventing diseases and
illnesses; yet they still had a very high prevalence of obesity.

The workplace has been identified as an ideal place to target adults at risk for obesity and other
chronic conditions related to lifestyle behavior because most people spend more than half of their
waking time at work®.

Workplace health promotion programs increase employees’ knowledge about healthy eating,
increasing physical activity and managing healthy weight®“°. Preventing or treating overweight
and obesity may also reduce health risks associated with obesity and improve the quality of life
for employees.

Finally, the main limitations when interpreting these findings have to be addressed. First,
although large, this sample is not representative of all HCWs. However, the sample remains
informative about the BMI distribution and its associations. Second, the reliability and validity of
the measurements have to be considered. Although standardization of instruments and
procedures is a primary goal in the occupational health service, systematic errors are unavoidable
when measurements are made by two observers, which might impair the external validity of the
findings.

CONCLUSION

The findings of this study show that there is a high prevalence of obesity among healthcare
workers in the Ministry of Health, Bahrain. There is a need for prevention strategy aiming



at a downward shift in the BMI distribution. This implies the issuance of workplace health
promotion policies at the Ministry of Health level.

Author contribution: All authors share equal effort contribution towards (1) substantial
contributions to conception and design, acquisition, analysis and interpretation of data; (2)
drafting the article and revising it critically for important intellectual content; and (3) final
approval of the manuscript version to be published. Yes

Potential conflicts of interest: None
Competing interest: None Sponsorship: None
Submission date: 20 February 2013  Acceptance date: 16 April 2013

Ethical approval: Disease Control Section at Public Health Directorate, Bahrain.

REFERENCES

1. WHO. Integrated Management of Cardiovascular Risk. Report of a WHO Meeting,
Geneva, 2002. Available at: http://whglibdoc.who.int/publications/9241562242.pdf.
Accessed on 12.12.2009.

2. WHO. Interventions on Diet and Physical Activity: What Works: Summary Report.
Available at: http://www.who.int/dietphysicalactivity/publications/physical_activity 978
9241598248/en/index.html. Accessed on 31.12.2009.

3. Global Health Observatory (GHO). Mean Body Mass Index (BMI). Situation and Trends.
Available at: http://www.who.int/gho/ncd/risk_factors/bmi_text/en/index.html.
Accessed on 12.01.2010.

4. Mokdad AH, Ford ES, Bowman BA, et al. Prevalence of Obesity, Diabetes, and Obesity-
Related Health Risk Factors, 2001. JAMA 2003; 289(1): 76-9.

5. Brancati FL, Wang NY, Mead LA, et al. Body Weight Patterns from 20 to 49 Years of
Age and Subsequent Risk for Diabetes Mellitus: The Johns Hopkins Precursors Study.
Arch Intern Med 1999; 159(9): 957-63.

6. Pang W, Sun Z, Zheng L, et al. Body Mass Index and the Prevalence of Prehypertension
and Hypertension in a Chinese Rural Population. Inter Med 2008; 47(10): 893-7.

7. Sivitz WI, Wayson SM, Bayless ML, et al. Obesity Impairs Vascular Relaxation in
Human Subjects: Hyperglycemia Exaggerates Adrenergic Vasoconstriction, Arterial
Dysfunction in Obesity and Diabetes. J Diabetes Complications 2007; 21(3): 149-57.

8. Kannel WB, D’Agostino RB, Cobb JL. Effect of Weight on Cardiovascular Disease. Am
J Clin Nutr 1996; 63(3 Suppl): 419S-22.

9. Willett WC, Manson JE, Stampfer MJ, et al. Weight, Weight Change, and Coronary
Heart Disease in Women: Risk within the “Normal” Weight Range. JAMA 1995; 273(6):
461-5.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

26.

27.

28.

Rosengren A, Wedel H, Wilhelmsen L. Body Weight and Weight Gain during Adult Life
in Men in Relation to Coronary Heart Disease and Mortality. A Prospective Population
Study. Eur Heart J 1999; 20(4): 269-77.

Pan SY, Johnson KC, Ugnat AM, et al. Association of Obesity and Cancer Risk in
Canada. Am J Epidemiol 2004; 159(3): 259-68.

Patel AV, Rodriguez C, Bernstein L, et al. Obesity, Recreational Physical Activity, and
Risk of Pancreatic Cancer in a Large U.S. Cohort. Cancer Epidemiol Biomarkers Prev
2005; 14(2): 459-66.

Lin Y, Kikuchi S, Tamakoshi A, et al. Obesity, Physical Activity and the Risk of
Pancreatic Cancer in a Large Japanese Cohort. Int J Cancer 2007; 120(12): 2665-71.
Roberts RE, Deleger S, Strawbridge WJ, et al. Prospective Association between Obesity
and Depression: Evidence from the Alameda County Study. Int J Obesity 2003; 27(4):
514-21.

Faith MS, Matz PE, Jorge MA. Obesity-depression Associations in the Population. J
Psychosom Res 2002; 53(4): 935-42.

Lopez-Garcia E, Banegas Banegas JR, Gutiérrez-Fisac JL, et al. Relation between Body
Weight and Health-Related Quality of Life among the Elderly in Spain. Int J Obes Relat
Metab Disord 2003; 27(6): 701-9.

Sach TH, Barton GR, Doherty M, et al. The Relationship between Body Mass Index and
Health Related Quality of Life: Comparing the EQ-5D, EuroQol VAS and SF-6D. Int J
Obesity 2007; 31(1): 189-96.

Hassan MK, Joshi AV, Madhavan SS, et al. Obesity and Health-Related Quality of Life:
A Cross-Sectional Analysis of the US Population. Int J Obes Relat Metab Disord 2003;
27(10): 1227-32.

Solomon CG, Manson JE. Obesity and Mortality: A Review of the Epidemiologic Data.
Am J Clin Nutr 1997; 66(4 Suppl):1044S-50.

Hammond RA, Levine R. The Economic Impact of Obesity in the United States.
Diabetes, Metab Syndr Obes 2010; 3: 285-95.

Thompson D, Edelsberg J, Colditz GA, et al. Lifetime Health and Economic
Consequences of Obesity. Arch Intern Med 1999; 159(18): 2177-83.

Colditz GA. Economic Costs of Obesity. Am J Clin Nutr 1992; 55(2 Suppl): 503S-7.
Gates DM, Succop P, Brehm BJ, et al. Obesity and Presenteeism: The Impact of Body
Mass Index on Workplace Productivity. J Occup Environ Med 2008; 50(1): 39-45.
Harvey SB, Glozier N, Carlton O, et al. Obesity and Sickness Absence: Results from the
CHAP Study. Occupational Medicine 2010; 60(5): 362-8.

Moreau M, Valente F, Mak R, et al. Obesity, Body Fat Distribution and Incidence of Sick
Leave in the Belgian Workforce: The Belstress Study. Int J Obes Relat Metab Disord
2004; 28(4): 574-82.

Bhattacherjee A, Chau N, Sierra CO, et al. Relationships of Job and Some Individual
Characteristics to Occupational Injuries in Employed People: A Community-Based
Study. J Occup Health 2003; 45(6): 382-91.

Capodaglio P, Vismara L, Menegoni F, et al. Obesity and Disability. Int J Rehab
Research 2009; 32(Suppl 1): S8.

Ells LJ, Lang R, Shield JP, et al. Obesity and Disability - A Short Review. Obes Rev
2006; 7(4): 341-45.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14676418
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14676418

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ford ES, Moriarty DG, Zack MM, et al. Self-reported Body Mass Index and Health-
Related Quality of Life: Findings from the Behavioral Risk Factor Surveillance System.
Obes Res 2001; 9(1): 21-31.

Alsayyad J, Omran A. National Non-communicable Diseases Risk Factors Survey 2007.
Available at: http://www.moh.gov.bh/pdf/publications/X_103201314653.pdf. Accessed
on 1.12.2010.

Gonzalez-Veldzquez F, Mendez GF. Cardiovascular Risk Stratification by Means of the
SCORE System in Healthcare Workers in Veracruz, Mexico. Int J Cardiol 2007; 121(1):
81-3.

Skaal L, Pengpid S. Obesity and Health Problems among South African Healthcare
Workers: Do Healthcare Workers Take Care of Themselves? SA Fam Pract 2011; 53(6):
563-7.

Chiu-Fang C, Johnson PJ. Health Disparities among America’s Healthcare Providers:
Evidence from the Integrated Health Interview Series, 1982 to 2004. J Occup Environ
Med 2008; 50(6): 696-704.

WHO. Nutrition. Nutritional Status. Available at: http://www.euro.who.int/en/what-we-
do/health-topics/disease-prevention/nutrition/a-healthy-lifestyle/body-mass-index-bmi.
Accessed on 12.04.2010.

Schutzer KA, Graves BS. Barriers and Motivations to Exercise in Older Adults. Prev
Med 2004; 39(5): 1056-61.

El-Hazmi MAF, Warsy AS. Relationship between Age and the Prevalence of Obesity and
Overweight in Saudi Population. Bah Med Bull 2002; 24(2): 49-53.

Baum CL 2nd, Ruhm CJ. Age, Socioeconomic Status and Obesity Growth. J Health Econ
2009; 28(3): 635-48.

Anderson LM, Quinn TA, Glanz K, et al. The Effectiveness of Worksite Nutrition and
Physical Activity Interventions for Controlling Employee Overweight and Obesity: A
Systematic Review. Am J Prev Med 2009; 37(4): 340-57.

Dishman RK, Oldenburg B, O’Neal H, et al. Worksite Physical Activity Interventions.
Am J Prev Med 1998; 15(4): 344-61.

Emmons KM, Linnan LA, Shadel WG, et al. The Working Healthy Project: A Worksite
Health-Promotion Trial Targeting Physical Activity, Diet, and Smoking. J Occup Environ
Med 1999; 41(7): 545-55.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11346664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11346664
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11346664

