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ABSTRACT 

 
     Obesity is an epidemic nutritional disease caused mainly by excessive dietary intake and/or 

insufficient exercise. The purpose of this study was to investigate associations between a number of 

demographic characteristics and eating habits with prevalence of overweight and obesity in hospital 

employees. The study was cross-sectional performed on employees of Namazi Hospital in Shiraz, Iran. 

Subjects were selected from different departments of the hospital. Demographic characteristics, eating 

habits, and exercise were questioned by interview. Overweight and obesity was defined as a body 

mass index ≥ 25 kg/m
2
. The rate of overweight/obesity was 30.2%. Among demographic 

characteristics, only age (OR=5.6 for older ages, p=0.001) and sex (OR=0.4 for females, p=0.04) were 

significantly associated with overweight/obesity. Skipping breakfast was not associated with 

overweight/obesity, but skipping meals (OR=2.8, p=0.08) and consuming ≥ 3 snacks per day (OR=0.2, 

p=0.05) had associations with it, although non-significantly. Performing ≥ 60 min/day (but not ≥ 45 

min/day) exercise was associated with a lower risk of overweight/obesity (OR=0.1, p=0.01). The 

association between exercise and overweight/obesity existed in both sexes, but the association 

between skipping meals and obesity was present only in females (OR=3.8, p=0.05). Females skipped 

meals especially breakfast more frequently than males (p=0.001) but snack consumption and exercise 

was not statistically different between the two sexes. Eating 3 meals and at least 3 snacks per day and 

performing 1 hour or more exercise may be introduced as helpful strategies in prevention of obesity. 
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INTRODUCTION 
    Obesity is the most rapidly increasing 

metabolic disorder worldwide [1]. According 

to the latest investigations, the prevalence of 

overweight and obesity has estimated 49.9% 

among Iranian adults [2] and 56.8% among 

adults in Shiraz [3]. Obesity has been 

recognized as a risk factor for chronic diseases, 

including cardiovascular diseases and type 2 

diabetes [4]. In addition to physical-related 

health effects, obesity may be associated with 

mental and psychological distress [5] which 

can affect quality of life, social activities, and 

work productivity [6]. In the last decades, the 

shape of life has enormously changed. 

Nowadays, most jobs are sedentary. People 

spend long hours at work and so get less time 

to exercise or to take care of their diet [7, 8]. 

Depending on the type of work and also 

workload, the extent to which employees 

follow recommendations of healthy diet and 

physical activity may be different.  

In hospitals, staffs are engaged in two main 

types of job: medical and non-medical 

occupations. Due to the content of their 

education, those in medical and paramedical 

jobs are supposed to have adequate 

information about the risk of obesity and 

preventive strategies against it. On the other 

hand, employees in non-medical occupations 

are educated in non-medical disciplines or 

have lower educational levels. These 

employees usually obtain health-related 

information through conversations with 

colleagues and are incited to follow healthful 

recommendations because of day to day 

confronting patients and illnesses. We 

hypothesized that the prevalence of overweight 

and obesity are lower in hospital employees 

than that in general population.  
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In the present study we evaluated the 

frequency of overweight and obesity among 

hospital employees and explored whether 

eating habits and exercise patterns can be 

important factors in the risk of obesity in this 

subject category.  

 

METHODS 
Subjects 
     The study was cross-sectional conducted on 

109 employees of Namazi Hospital in Shiraz. 

The subjects were selected by stratified 

random sampling from different departments 

of the hospital. Subjects were employed either 

in medical and paramedical professions, such 

as nurses and doctors, or in non-medical 

occupations, such as secretors, laboratory 

technicians, and official and financial 

employees. Inclusion criteria were the consent 

to participate and the absence of diseases 

which largely affect diet, such as hypo- or 

hyper-thyroidism, liver or renal failure, severe 

anorexia, cancer, and gastroenteritis.  

The protocol of the study was approved by the 

Ethics Committee of Shiraz University of 

Medical Sciences. Informed consent was 

obtained from the participants before their 

participation in the study. All information was 

kept confidential and used for research 

purposes only.  

Data collection 

     Information was gathered by a trained 

interviewer. A questionnaire was filled to 

collect demographic characteristics, eating 

habits, and the rate of exercise. The eating 

habits which were questioned included: 

frequencies of consuming meals in general and 

breakfast in particular, frequency of snack 

consumption, and the type of snacks.  The 

snack was defined as everything that was eaten 

between meals except for coffee and tea. 

Questions of eating habits were similar to 

“how many meals do you consume every 

day?”, “how many times during the day and 

night do you consume foods and drinks (except 

for coffee and tea) between meals?”, “how 

many breakfasts do you consume in a week?”, 

and “what sort of snacks do you usually 

consume, including 1) sweets, cakes, biscuits, 

etc; 2) Nuts; 3) fresh or dried fruits; and 4) 

dairy such as milk and yoghurt?”. For 

evaluation of exercise pattern, the participants 

were asked if they exercised < 30 min/day, 30 

to < 45 min/day, 45 to < 60 min/day, or ≥ 60 

min/day. The exercise was defined as 

performing at least 10 min ceaseless walking 

or other forms of exercises [9]. 

Weight was measured with minimal clothing to 

the nearest 0.1 kg (Seca, Germany) and height 

was assessed without shoes to the nearest 0.1 

cm using a non-stretchable tape fixed on a 

wall. Body mass index (BMI) was calculated 

by dividing the weight in kilogram by the 

height squared in meters. BMI was classified 

according to the World Health Organization 

classification: underweight: < 18.5 kg/m
2
; 

normal: 18.5-24.9 kg/m
2
; overweight: 25-29.9 

kg/m
2
; Obese: ≥ 30 kg/m

2
 [10]. 

Statistical analysis  

      Data were analyzed by the SPSS software, 

version 16. Data was presented as the Mean ± 

SD or as the frequency and percentage. 

Univariate and multivariate logistic regression 

analyses were used to calculate the effect of 

each parameter in the prediction of BMI. Chi-

square test was used to compare eating habits 

between two sexes. Statistical significance was 

set at p < 0.05.  The independent variables 

were entered dichotomously in the regression. 

Age was divided as “< 30” and “≥ 30” years, 

education as “< BSc” and “≥ BSc”, occupation 

as “medical and paramedical” and “others”, 

breakfast frequency as “< 5” and “≥ 5” days 

per week, meal skipping as “1 or 2” meals 

skipped per day and “No skipping”, snack 

frequency as “< 3” and “≥ 3” snacks per day, 

and exercise once as “< 45” and  as “≥ 45” min 

per day and the other time as”< 60” and “≥ 60” 

min per day. The dietary habits or exercise 

were dichotomously presented because this 

way compares correct versus incorrect dietary 

habits and sufficient versus insufficient 

exercise more appropriately.  

The cutoff point for breakfast was set at “5” to 

ensure comparing consuming breakfast for 

most of the week days against consuming it for 

a lesser part of the week. For meal skipping, 

consuming 3 meals per day (no skipping) was 

compared with skipping 1 or 2 meals per day. 

The cutoff point for snack frequency was set at 

3 because consuming 1-2 snacks per day is 

more common than consuming ≥ 3 snacks and 

so consuming ≥ 3 snacks per day was 

considered as frequent snacking.  
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The cutoff point of 45 min of moderate-

intensity exercise was chosen according to the 

guidelines of the US Department of Health and 

Human Services, which suggest adults should 

do 150-300 min per week moderate-intensity 

aerobic physical activity (equal to 45 min/day) 

[9]. However, because a minimum of 60 min 

moderate-intensity physical activity per day is 

probably needed to avoid or limit weight 

regain in formerly overweight or obese 

individuals [11], we also expressed results 

using 60 min as the cutoff point. 
 

RESULTS  
     The age range of participants was 22 to 55 

years, with an average of 32.5 ± 6.9 years. 

Most of the subjects were females, married, 

and under forties. The distribution of 

participants in different BMI categories has 

been displayed in Table 1. The rate of 

underweight, overweight, and obesity was 3.7, 

28.4, and 1.8 percent, respectively. Females 

generally possessed lower BMI than males 

(p<0.001) and more males were found in 

overweight and obese categories than females.  

Table 2 demonstrates the contribution of 

demographic characteristics, eating habits, and 

exercise to BMI of the participants. Age and sex 

were important factors in the prediction of BMI 

(OR=5.6 and 0.2, respectively, p=0.001) and the 

effect of sex remained persistent after 

adjustment for age (OR=0.4, p=0.04).  

Marital status and occupation were also non-

significantly associated with BMI in unadjusted 

model, but not after adjustment for age. Among 

eating habits, the frequency of consuming 

breakfast was not associated with BMI, but for 

meal skipping the association was close to 

statistical significance after adjusting for age 

and sex (OR=2.8, p=0.08). The frequency of 

consuming snacks was significantly associated 

with BMI even after adjusting for age (OR=0.2, 

p=0.04) but after adding sex in the model, 

although the OR did not change, the p value of 

the association moved to over the arbitrary 

threshold for significance (OR=0.2, p=0.054). 

Also, snack consumption was important in the 

crude model, i.e. those who consumed dairy and 

nuts as snacks had significantly lower BMI 

compared to those who consumed fruits 

(OR=0.3, p=0.03).  
 

However, after doing adjustments for age and 

sex this association was faded away. Exercise at 

the cutoff point of 45 min/day was not 

significantly associated with BMI (OR=0.4, 

p=0.1 after adjusting for age and sex), but at the 

level of ≥ 60 min/day had a negative association 

with BMI even after adjusting for age and sex 

(OR=0.1, p=0.01).  
 

Because sex was an important factor in 

determination of the risk of overweight, the 

association between overweight and 

demographic characteristics or eating habits was 

assessed for each sex using the age as the 

covariate (Table 3). None of demographic 

characteristics had significant associations with 

overweight and obesity in either sex. 

Nonetheless, marital status and education had 

stronger associations with overweight and 

obesity in females and the type of occupation 

was more importantly relevant to obesity in 

males.  
 

Meal skipping was associated with higher risk 

of obesity in females (p=0.05) but not males. 

The frequencies of consuming breakfast and 

snacks had similar associations with obesity in 

the two sexes and both were negatively 

associated with obesity. Activity, especially at ≥ 

60 min/day, was significantly associated with 

lower rate of obesity in both sexes, particularly 

women.  

 

 
Table 1.  Distribution of the study subject in different BMI categories 

BMI categories 

(kg/m
2
) 

N (%) 

Male Female Total 

< 18.5 0 4 (6.0)
 1
 4 (3.7) 

18.5-24.9 21 (50) 52 (76.1) 73 (66.1) 

25-29.9 20 (47.6) 11 (16.4) 31 (28.4) 

≥ 30 1 (2.4) 1 (1.5) 2 (1.8) 
1
 Percentages were separately calculated for each sex. 
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Table 2.  Descriptive analysis of BMI in different demographic and eating habit categories and logistic regression 

analysis of the demographic characteristics and eating habits in prediction of overweight and obesity 

Parameters N (%) BMI1 

OR (95% CI)2 

Unadjusted 

model 
Model 1 Model 2 

Age 

< 30 43 (39.4) 22.0 ± 2.8 1.0   

≥ 30 66 (60.6) 24.1 ± 3.3 5.6 (2.0-16.0)   

p value   0.001   

Sex 

Male 42 (38.5) 25.0 ± 3.2 1.0 1.0  

Female 67 (61.5) 22.2 ± 2.8 0.2 (0.09, 0.5) 0.4 (0.1, 0.9)  

p value   0.001 0.04  

Marital status 

Single 19 (17.6) 21.6 ± 2.3 1.0 1.0 1.0 

Married 89 (82.4) 23.7 ± 3.4 4.5 (1.0, 21.0) 1.9 (0.4, 10.0) 1.8 (0.3, 9.3) 

p value   0.05 0.4 0.5 

Education 

< BSc 40 (36.7) 24.1 ± 2.9 1.0 1.0 1.0 

≥ BSc 69 (63.3) 22.8 ± 3.4 0.5 (0.2, 1.2) 0.7 (0.3, 1.8) 0.7 (0.3, 1.8) 

p value   0.1 0.4 0.4 

Occupation 

Paramedics 25 (22.9) 22.1 ± 2.7 1.0 1.0 1.0 

Others 84 (77.1) 23.6 ± 3.4 2.8 (0.9, 9.0) 1.4 (0.4, 1.8) 1.2 (0.3, 4.3) 

p value   0.08 0.6 0.8 

Breakfast frequency (/week) 

< 5  26 (23.9) 23.1 ± 3.1 1.0 1.0 1.0 

≥ 5 83 (76.1) 23.4 ± 3.3 1.2 (0.5, 3.3) 0.8 (0.3, 2.4) 0.5 (0.2, 1.7) 

p value   0.7 0.7 0.3 

Meal Skipping (/day) 

No skipping 77 (70.6) 23.1 ± 3.0 1.0 1.0 1.0 

1 or 2 32 (29.4) 23.7 ± 3.8 1.3 (0.5  3.2) 1.6 (0.6  4.0) 2.8 (0.9  8.6) 

p value   0.6 0.4 0.08 

Snack frequency (/day) 

< 3 82 (75.2) 23.8 ± 3.4 1.0 1.0 1.0 

≥ 3 27 (24.8) 21.9 ± 2.3 0.2 (0.06, 0.8) 0.2 (0.06, 0.96) 0.2 (0.06, 1.0) 

p value   0.02 0.04 0.05 

Snack type 

Fruits 63 (61.8) 23.7 ± 3.6 1.0 1.0 1.0 

Dairy, nuts 36 (35.3) 22.3 ± 2.4 0.3 (0.1  0.9) 0.4 (0.1  1.2) 0.4 (0.1  1.2) 

Sweets  3 (2.9) 24.1 ± 5.0 3.7 (0.3  43.4) 6.1 (0.5  81.8) 6.4 (0.5  87.2) 

p value1 

p value2 

  0.03 

0.3 

0.09 

0.2 

0.1 

0.2 

Exercise (min/day) 

< 45 72 (66.1) 23.3 ± 3.8 1.0 1.0 1.0 

≥ 45 37 (33.9) 23.3 ± 1.9 0.6 (0.3, 1.6) 0.6 (0.2, 1.5) 0.4 (0.2, 1.3) 

p value   0.3 0.2 0.1 

< 60 85 (78) 23.4 ± 3.6 1.0 1.0 1.0 

≥ 60 24 (22) 22.8 ± 1.7 0.2 (0.04, 0.7) 0.1 (0.02, 0.8) 0.1 (0.02, 0.6) 

p value   0.02 0.02 0.01 
1 BMI is presented as means ± SD. 

2 Model 1 was adjusted for age, and model 2 was adjusted for age and sex. 
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Table 3. Logistic regression analysis of the demographic characteristics and eating habits of each sex in the prediction of 

overweight and obesity
1
 

Parameters 
Males Females 

N/N (%)2 OR (95% CI) N/N (%) OR (95% CI) 

Marital status 

Single 1/3 (33.3) 1.0 1/16 (6.3) 1.0 

Married 20/39 (51.3) 0.7 (0.05, 1.7) 11/50 (22.0) 2.9 (0.3, 26.7) 

p value  0.8  0.3 

Education 

< BSc 10/19 (52.6) 1.0 6/21 (28.6) 1.0 

≥ BSc 11/23 (47.8) 0.9 (0.3, 3.4) 6/46 (13.0) 0.5 (0.1, 1.8) 

p value  0.9  0.3 

Occupation 

Paramedics 1/4 (25.0) 1.0 3/21 (14.3) 1.0 

Others 20/38 (52.6) 2.0 (0.2, 22.5) 9/46 (19.6) 1.0 (0.2, 4.6) 

p value  0.6  1.0 

Breakfast frequency (/week) 

< 5  2/3 (66.7) 1.0 5/23 (21.7) 1.0 

≥ 5 19/39 (48.7) 0.3 (0.02, 5.0) 7/44 (15.9) 0.6 (0.2, 2.2) 

p value  0.4  0.4 

Meal skipping (/day) 

No skipping 18/37 (48.7) 1.0 4/40 (10.0) 1.0 

1 or 2 3/5 (60.0) 1.2 (0.1  9.5) 8/27 (29.6) 3.8 (0.99  14.8) 

p value  0.9  0.05 

Snack frequency (/day) 

< 3 19/35 (54.3) 1.0 11/47 (23.4) 1.0 

≥ 3 2/7 (28.6) 0.2 (0.03, 1.9) 1/20 (5.0) 0.2 (0.02, 1.8) 

p value  0.2  0.2 

Exercise (min/day) 

< 45 13/24 (54.2) 1.0 11/48 (22.9) 1.0 

≥ 45 8/18 (44.4) 0.6 (0.2, 2.3) 1/19 (5.3) 0.2 (0.02, 1.8) 

p value  0.5  0.2 

< 60 19/32 (59.4) 1.0 12/53 (22.6) 1.0 

≥ 60 2/10 (20.0) 0.1 (0.02, 1.0) 0/14 (0) < 0.001 

p value  0.05  NA 
1
 Age was controlled in the analysis. 

2
 Number of participants with overweight and obesity/total number of participants in the category e.g., single males. (%) 

indicates the percentage of overweight and obese participants in the category. 

 
Table 4. Distribution of participants in different eating habit 

and exercise categories 

Parameters N (%) 

Males Females 

Breakfast frequency (/week) 

< 5  3 (7.1) 23 (34.3) 

≥ 5 39 (92.9) 44 (65.7) 

p value1 0.001 

Meal skipping (/day) 

No skipping 37 (88.1) 40 (59.7) 

1 or 2  5 (11.9) 27 (40.3) 

p value1 0.001 

Snack frequency (/day) 

< 3 35 (83.3) 47 (70.1) 

≥ 3 7 (16.7) 20 (29.9) 

p value 0.1 

Activity (min/day) 

< 60 32 (76.2) 53 (79.1) 

≥ 60 10 (23.8) 14 (20.9) 

p value 0.7 
1 p value for the difference between males and females as 

evaluated by chi-square test.  

We also compared eating habits of males and 

females (Table 4). More males were used to 

eating 3 meals a day and eating breakfast 

(p=0.001 for the difference between sexes), 

whereas more females were used to snacking 

(eating ≥ 3 snacks/day) (p=0.1). There was no 

difference between two sexes regarding 

exercise. 

  

DISCUSSION   
      In this study we explored the prevalence of 

overweight and obesity in employees of a 

hospital in Shiraz and investigated the 

association between overweight and obesity 

with a number of eating habits and exercise. 

The results showed that the rate of overweight 

and obesity was as high as 30%. Other 

investigations have shown higher rates of 

overweight and obesity in Iranian adult 
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population. For instance, in a previous study in 

Shiraz, the prevalence of overweight and 

obesity among 2282 adults aged 25-55 years 

was 56.8% [3]. Also, the prevalence of 

overweight and obesity among 89404 Iranian 

adults aged 15-65 years was 49.9 [2]. The 

reason of difference in these rates is probably 

the age of the participants. Age is very 

important factor in determining BMI (as shown 

in our results). In the current study 87.3% of 

participants aged less than 40 years while 

participants of the aforementioned 

investigations were in relatively older ages. 

Due to the location of their job, hospital staffs 

especially those in paramedic professions or in 

higher academic educations are expected to 

have lower rates of overweight and obesity 

compared to other people. However, the high 

prevalence of overweight and obesity observed 

in the present study indicates that working in a 

hospital is not a strong factor to stimulate 

individuals to effectively control their weight 

and the type of job or the level of education are 

not prohibiting factors either. Similar findings 

from previous studies also indicate high 

prevalence of overweight and obesity in 

hospital workers [12], physicians [13], and 

academics [14].  

Females generally possessed lower BMI than 

males and males were more frequently in 

overweight and obese categories compared to 

females. Although due to pregnancies females 

are at increased risk of obesity [15], males 

generally have a higher prevalence of 

overweight [16], even though the association 

between sex and overweight largely depends on 

the region [17]. The higher rate of overweight 

and obesity in male employees of this study are 

in line with previous investigations conducted 

on similar study subjects. For instance, in a 

group of hospital consultants, females exerted 

better weight management than males and 

males were involved in overweight and obesity 

more frequently than females [18]. Also, in a 

hospital in Italy men had higher rate of 

overweight compared to women [19].  

The lower rate of overweight and obesity in 

women is probably the result of their concept 

and attitude towards weight and body image. 

Women are more concerned about food and 

eating with respect to weight and health issues 

[20]. Accordingly, BMI has a stronger influence 

on women’s body image than men's [21]. 

Moreover, men are more satisfied with their 

body [21, 22], while women usually like to be 

slimmer than their actual body image [23]. 

Hence, women are more likely to use weight 

control strategies than men [24].  

Males and females demonstrated differences in 

eating habits. Females skipped meals more than 

males (40.3% compared to 11.9%), with 

breakfast being probably the most skipped meal. 

Since women are more concerned about their 

weight and body image (as discussed above), 

they may conceive that skipping meals can help 

them to better control their weight. According 

to results presented here, skipping meals 

including breakfast is unlikely to be associated 

with a lower risk of overweight and obesity but 

contrarily with a higher risk especially among 

women (OR=0.4, p=0.08 for the whole 

population and OR=0.3, p=0.05 for women). 

Previous studies have also shown that skipping 

meals [25], especially breakfast [26, 27], is 

associated with the higher risk of overweight. 

More importantly, skipping meals may be 

associated with accumulation of adipose tissue 

in visceral areas and increased risk of metabolic 

diseases [28]. Skipping meals may also have 

nutritional consequences. For instance, diet 

quality was compromised in adolescents who 

skipped breakfast [29].  

Females also consumed snacks more frequently 

than males although the difference between the 

two sexes was not statistically significant 

(p=0.1). Frequent snacking in females may be a 

consequence of skipping meals. Skipping meals 

usually compel individuals to snack repeatedly 

in order to repress their hunger [30]. Our results 

showed that frequent snacking was almost 

significantly associated with a lower risk of 

overweight and obesity (OR=0.2, p=0.054). 

There are studies concordant with ours, 

demonstrating a negative association between 

frequent snacking and overweight [31], 

especially among children and adolescents [32, 

33]. However, there are also studies reporting a 

positive relationship between snacking and 

weight gain [34]. On the other hand, some 

reviews on this issue have declared that no 

association exists between snack frequency and 

either BMI or overweight [35] or between 

eating frequency and weight in either weight 

loss or weight maintenance interventions [36]. 
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The cause of controversies is likely the lack of a 

universal definition for the snacking and the 

multifactorial nature of obesity which makes 

extracting a clear and factual conclusion on the 

issue difficult [37, 38]. Nevertheless, what 

makes the difference in the effect of snacking 

on weight is probably the amount of energy 

provided by snacks [39] and the compensation 

(if any) which is made in the energy intake by 

subsequent meals and snacks [40, 41]. 

As most of the participants (91.9%) consumed 

breakfast we could not assess the association 

between consuming breakfast and BMI, but did 

assess the association between breakfast 

frequency and overweight and did not observe a 

relationship. Other investigators found an 

inverse association between breakfast 

consumption and the risk of weight gain in 

middle-aged and older adults with normal BMI 

[42] and in children and adolescents [43]. In 

overweight and obese individuals the results 

may be different as Dhurandhar et al. [44] found 

no effect from either eating or skipping 

breakfast on their weight loss in a randomized 

controlled trial [44]. Similar to breakfast 

frequency, skipping meals did not show 

significant association with overweight; 

however, after adjusting for age and sex those 

who skipped 1 or 2 meals per day were more 

likely to have overweight compared to those 

who did not skipped meals and consumed 3 

meals per day (p=0.08). Performing at least 1 

hour exercise per day was associated with lower 

risk of overweight (p<0.05) and the relationship 

remained significant after performing 

adjustments for age and sex. According to the 

guidelines of the US Department of Health and 

Human Services, adults should perform at least 

150-300 min a week of moderate-intensity 

aerobic physical activity [9]. At such a level of 

physical activity we did not find a significant 

association with overweight and obesity but at ≥ 

60 min/day physical activity was significantly 

associated with the lower rate of overweight in 

the whole population and also in each sex. This 

higher than recommended level of physical 

activity may be required to prevent weight 

regain in formerly overweight or obese 

individuals [45, 46]. 

 
CONCLUSION 
    According to findings presented here, 

possessing academic education does not 

guarantee prevention of obesity. More effective 

educational strategies should be used in 

schools’ and universities’ curriculums.  Also, 

periodic educational programs are needed to 

strengthen staffs’ knowledge on nutritional and 

healthy lifestyle principles. In this study low 

sample size was a limitation. Also our study 

lacked estimation of energy intake of 

participants.  
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