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Introduction 

Obesity affects approximately one-third of all U.S. adults.1 Long working hours may be 

contributing to the prevalence of obesity by reducing time for physical activity, particularly for 

individuals in sedentary occupations. In recent decades, Americans have transitioned from 

working in active jobs to working in sedentary jobs, and there have been dramatic increases in 

the hours worked for certain demographic groups.2 The nature and duration of work has changed 

for many Americans. Several papers specifically examine the association between time spent 

working and health outcomes. However, there have been very few studies investigating the 

effects of long working hours in the U.S. population.  

Researchers have suggested there is an association between long working hours and 

obesity. According to a Gallup poll of more than 100,000 workers, Witters and Agrawal 

highlight that two-thirds of the workforce in the United States is either overweight or obese.3 In 

most Organization for Economic Co-operation and Development nations (OECD), over 60% of 

adults are overweight or obese.4 Evidence suggests that women are susceptible to major weight 

gain than men. Weight gain is fundamentally caused by an imbalance between energy intake and 

expenditure. The recent increase in obesity prevalence is not well understood. 

 A paper written by Jolle Abramowitz, an economist of the U.S. Census Bureau, found 

some startling results in her research. Her findings indicate, for workers in non-strenuous jobs 

like secretarial work and accountancy, 10 additional hours spent working are associated with an  

                                                             
1 Cook and Gazmararian, “The Association between Long Work Hours and Leisure-Time Physical Activity and 
Obesity.”  
2 Abramowitz, “The Connection between Working Hours and Body Mass Index in the U.S.: A Time Use Analysis.”  
3 Witters and Agrawal, “Unhealthy U.S. Workers’ Absenteeism Costs $153 Billion.”  
4 Au, Hauck, and Hollingsworth, “Employment, Work Hours and Weight Gain among Middle-Aged Women.”  
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• increase in BMI of 0.424 in women, representing an increase of 2.5 pounds 

• and an increase in BMI of 0.197 in men, representing an increase of 1.4 pounds.5  

Abramowitz presents a few graphs in her paper that show the majority of employed men and 

women report working 40 hours per week or more, with the distribution particularly skewed for 

men. In general, BMI might increase with more hours spent working because as leisure time 

declines, the opportunity cost of time rises. In other words, as an individual devotes more time to 

work, he or she has less leisure time available, and it thus becomes costlier to undertake health-

producing activities, such as exercise, food preparation, and sleep, as well as to seek medical 

care. The results of this study reveal that working longer hours is associated with a higher 

likelihood of being overweight. 

  

Literature Review 

Working overtime in the workplace is a common practice in the U.S. despite the 

recommended 40-hour work week. A study in the US found that 10.5 million people worked an 

average of nine hours of overtime per week.6 Labor organizers have sought to protect workers 

from extended hours of labor, loss of weekends, and vacations. Previous studies have shown 

working long hours has been recognized as being related to weight gain and various disorders 

and diseases, including type 2 diabetes, cardiovascular diseases, and osteoarthritis.7 Prevalence 

of overweight and obesity has been increasing rapidly worldwide and is estimated to increase 

further. Empirical evidence on weight-related determinants is sparse. 

                                                             
5 Abramowitz, “The Connection between Working Hours and Body Mass Index in the U.S.: A Time Use Analysis.”  
6 Nakamura et al., Increases in body mass index and waist circumference as outcomes of working overtime.  
7 Solovieva et al., “Psychosocial Factors at Work, Long Work Hours, and Obesity: A Systematic Review.”  
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Several studies have been conducted to determine the association between working 

overtime and weight gain. Lallukka et al. (2008) conducted a study to examine the associations 

between job strain, working overtime, adverse health behaviors, and obesity among 45-60-year-

old white collar employees of the White Hall II study from London (n=3,397). Helsinki Health 

Study (n=6,070), and the Japanese Civil Servants study (n=2,213). Results from the aggregated 

data of all three studies indicate obesity was associated with working overtime among women in 

London and Japan.8  Women who worked overtime were more obese than their counterparts with 

normal working hours. The association supports previous follow up studies of working overtime 

among male white-collar employees from Japan and industrial employees from Finland.9 

However, job strain and working overtime had mostly weak and inconsistent associations with 

obesity among the employees from these cohorts. The study suggests job strain may increase the 

consumption of fatty and sweet foods while intake of fruits, vegetables, fish and meat may be 

reduced.10 In contrast to the results from this study, an Australian study found a positive 

association between working long hours and higher BMI in men, but not among women.11 

A similar study examined the association between working overtime with anthropometric 

indices and serum lipids, risk factors for obesity, in white-collar workers.12 The study confirmed 

a weak but statistically significant relationship of overtime hours to change in BMI (r=0.206, 

p<0.0017) and waist circumference (r=0.218, p=0.0091) during a three-year period (Nakamura et 

al. 1998). The results, however, did not show an association with either the most recent 

                                                             
8 Lallukka et al., “Associations of Job Strain and Working Overtime with Adverse Health Behaviors and Obesity: 
Evidence from the Whitehall II Study, Helsinki Health Study, and the Japanese Civil Servants Study.”  
9 Nakamura et al., Increases in body mass index and waist circumference as outcomes of working overtime.  
10 Lallukka et al., “Associations of Job Strain and Working Overtime with Adverse Health Behaviors and Obesity: 
Evidence from the Whitehall II Study, Helsinki Health Study, and the Japanese Civil Servants Study.”  
11 Ostry et al., “Psychosocial and Other Working Conditions in Relation to Body Mass Index in a Representative 
Sample of Australian Workers.”  
12 Nakamura et al., Increases in body mass index and waist circumference as outcomes of working overtime.  
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anthropometric indices or serum lipids. Another possible explanation for weight gain for those 

working overtime is suggested by the correlation between overtime hours and dinner time. The 

more overtime work one does, the later dinner is eaten. Lifestyle modifications are influenced by 

working overtime such as reduced physical activity and irregular eating habits, may be 

contributing factors. 

Mercan conducted a study using obesity data from the National Health and Nutrition 

Examination Survey (NHANES) between 2003 and 2004. The study examined the effect of 

working hours on obesity by occupation groups in the United States. Mercan investigates the 

probability of being obese in 40 occupational groups and identifies six occupation groups 

reducing the risk of obesity.13 The six occupations are the following: Engineers, architects, and 

scientists; Writers, artists, entertainers, and athletes; Construction trades; Other mechanics and 

repairers; Fabricators, assemblers, inspections, and samplers and Freight, stocks, and material 

movers, hand. A possible explanation of the reduced risk of obesity in those six occupations rests 

in the nature of the occupations. In two of those occupations, Engineers, architects, and scientists 

and Writers, artists, entertainers and athletes are highly educated. The results confirm the 

findings of Proper and Hildebrant that also found occupations with lower BMIs were the 

occupations of which workers’ education level were higher.14 It also supports the study by 

Wardle et al., where the study revealed that higher education reduces the likelihood of obesity.15 

The findings suggest higher education enables people to adopt healthy lifestyles16, such that 

                                                             
13 Barlin and Mercan, “Occupation and Obesity: Effect of Working Hours on Obesity by Occupation Groups.”  
14 Proper and Hildebrandt, “Overweight and Obesity among Dutch Workers: Differences between Occupational 
Groups and Sectors.”  
15 Wardle, Waller, and Jarvis, “Sex Differences in the Association of Socioeconomic Status With Obesity.”  
16 Mirowsky and Ross, “Education, Personal Control, Lifestyle and Health.”  
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people with higher education consume more fruits and vegetables.17 The six occupations 

Mercan’s research highlights are among the occupational groups with a higher proportion of 

workers having adequate leisure time physical activity.18 Another explanation is occupations 

such as construction trades and material movers are physically demanding occupations with high 

activity levels. These types of occupations may protect workers from obesity.1920 It is estimated 

that physically demanding occupations which involve lifting and carrying have 2.4% lower BMI 

in comparison with sedentary jobs.21 

A 2017 study investigated the association between long working hours, leisure time 

physical activity (LTPA), and obesity across levels of occupational activity to identify 

potentially vulnerable groups.22 Cross sectional analysis was performed in 2017 using data from 

the 2015 Georgia Behavioral Risk Factor Surveillance System. The findings are similar to that of 

the previous study mentioned. Those working in low activity occupations were more likely to 

meet aerobic guidelines for LTPA compared to those in intermediate and high activity 

occupations (χ2:19.3; P-value:<0.01). Results of interaction assessment demonstrate that the 

effects of work hours on obesity and meeting aerobic guidelines are significantly different across 

occupational activity categories, indicating occupational activity to be an effect modifier of the 

relationship between long work hours and obesity (χ2: 13.33; P-value:<0.001; χ2: 4.42; P-

                                                             
17 Thompson et al., “Baseline Fruit and Vegetable Intake among Adults in Seven 5 A Day Study Centers Located in 
Diverse Geographic Areas.”  
18 Caban-Martinez et al., “Leisure-Time Physical Activity Levels of the US Workforce.”  
19 Bonauto, Lu, and Fan, “Obesity Prevalence by Occupation in Washington State, Behavioral Risk Factor 
Surveillance System.”  
20 King et al., “Relationship of Leisure-Time Physical Activity and Occupational Activity to the Prevalence of 
Obesity.”  
21 Böckerman et al., “The Physical Strenuousness of Work Is Slightly Associated with an Upward Trend in the BMI.”  
22 Cook and Gazmararian, “The Association between Long Work Hours and Leisure-Time Physical Activity and 
Obesity.”  
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value:<0.05). Employees in intermediate occupations working long hours were found to be at the 

greatest risk of obesity. 

Evidence from a study where researchers conducted a search of Medline and Embase for 

all original articles published up to September 2012 using predefined words aligns with the 

results from the other studies.23 Results revealed 70% of studies reported a positive association 

between long working hours and weight-related outcomes. Likewise, the evidence showed weak 

associations between psychosocial factors at work and excess weight. 

Another study collected data from 40-60-year-old women (n=7,093) and men (n=1,799) 

employed by the city of Helsinki in 2000-2002.24 The dependent variable was weight gain during 

the previous 12 months in logistic regression analyses. Independent variables included Karasek’s 

job demands and job control scale, work fatigue, working overtime, work-related mental strain, 

social support and the work-home interface. Karasek’s (1979) job demands control model is one 

of the most widely studied models of occupational stress. The key idea behind the model is that 

control buffers the impact of job demands on strain and can help enhance employees’ job 

satisfaction with the opportunity to engage in tasks and new skills.25 In the previous 12 months, 

25% of women and 19% of men reported weight gain. Work fatigue and working overtime were 

associated with weight gain in both sexes, especially in women (OR 1.21; 95% CI 1.02–1.43). 

An explanation for the association between working overtime and weight gain could be high 

intake of snack and fast food. These food items are high in energy and fat and are substituted for 

regular meals due to lack of time and because they are readily available. 

                                                             
23 Solovieva et al., “Psychosocial Factors at Work, Long Work Hours, and Obesity: A Systematic Review.”  
24 Lallukka et al., “Psychosocial Working Conditions and Weight Gain among Employees.”  
25 Ibid. 
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Mercan examined the relationship between working long hours and obesity in older 

adults. The risk of obesity is high among this population group. This study explained panel data 

from the Health and Retirement Study using Cox regression techniques.26 The findings suggest 

older adults who work more than 59 hours per week are more likely to gain weight than older 

adults who work less than 59 hours per week. 

A recent study analyzed data from 711 participants, 411 women and 300 men to examine 

the relationship between overtime and obesity.27 All respondents were older than 40 years of age 

and had a medical examination at Ewha Woman’s University Hospital in Seoul, Korea (one of 

the participants in the Korea Health Examinees Cohort study from June 2005 to March 2006). 

Results showed that increases in BMI and PBF (percentage body fat) were significantly related 

to an age greater than 50 years and long working hours in women after compensating for 

confounding factors. The odds ratio (OR) of being overweight or obese in women younger than 

50 years of age who worked for less than nine hours a day was 3.9 (95% CI, 1.05-11.00). The 

BMI of women who were older than 50 years of age and worked more than nine hours a day 

were 3.82 times (95% CI 1.31-11.16) more likely to be overweight or obese than those younger 

than 50 years of age and worked less than nine hours a day. 

Hauck and Hollingsworth investigated the influence of employment and work hours on 

weight gain and weight loss among middle-aged women using quantile regression techniques. 

The study included a total of 9,276 women aged 45-50 years who were present in both the 1996 

and 1998 cohorts of the Australian Longitudinal Study of Women’s Health.28 The results showed 

                                                             
26 Mercan and Anil, “A Research Note on the Relationship Between Long Working Hours and Weight Gain for Older 
Workers in the United States.”  
27 Kim et al., “Long Working Hours and Overweight and Obesity in Working Adults.”  
28 Au, Hauck, and Hollingsworth, “Employment, Work Hours and Weight Gain among Middle-Aged Women.”  
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that being out of the labor force or unemployed was associated with lower weight gain and 

higher weight loss than being employed. Among employed women, working regular (35-40 

hours), long (41-49 hours) or very long (49+) hours per week was associated with increasingly 

higher levels of weight gain compared with working part-time hours. The findings suggest that 

as women work longer hours, they are more likely to make lifestyle choices that are associated 

with weight gain. 

According to Hauck’s and Hollingsworth, middle-age is a stage in life that for many 

women is characterized by fewer child-raising responsibilities, menopause, a return to 

employment and executive career peaks. This is a stage when overweight and obesity prevalence 

is at its peak. Studies have shown employed women spend less time on meal preparation and 

grocery shopping causing a substitution from home prepared meals to snacking and eating 

unhealthy convenience food, such as fast food and prepared processed food.29 The substitution 

could cause increased calorie intake, as a body of research links a higher frequency of eating fast 

food to greater consumption of calories, fat, and saturated fat. 

Likewise, Au and Hollingsworth found that young women who worked full-time were 

more likely to experience weight gain than those who worked part-time.30 Au et al. also uses data 

from the Australian Longitudinal Study of Women’s Health which includes women aged 45-50 

years. 31They showed female workers who work longer hours are more likely to gain weight. 

Similarly, Courtemanche established that for both men and women, working longer hours leads 

to weight gain. He uses long differencing methods and the National Longitudinal Study of Youth 

1979 (NLSY) to find that longer work hours increase one’s own BMI and the probability of 

29 Satia, Galanko, and Siega-Riz, “Eating at Fast-Food Restaurants Is Associated with Dietary Intake, Demographic, 
Psychosocial and Behavioural Factors among African Americans in North Carolina.”  
30 Au and Hollingsworth, “Employment Patterns and Changes in Body Weight among Young Women.”  
31 Au, Hauck, and Hollingsworth, “Employment, Work Hours and Weight Gain among Middle-Aged Women.”  
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being obese.32 Courtemanche used long differencing since most adults were in the sample for 

twenty years and differencing between the last and first years would likely be excessive in 

accounting for the gradual nature of weight changes. Long differencing also reduces the extent of 

bias from measurement error. In addition, Courtemanche shows that a change in labor force 

participation is responsible for 1.4% of the rise in adult obesity. 

Xu examined the effects of wage and working hours on health behaviors of men aged 25-

55 with some college education or less and finds that increases in hours worked are associated 

with an increase in cigarette smoking, a reduction in physical activity, and fewer visits to 

physicians.33 Ko et al. investigated the effect of sleeping time on BMI in Hong Kong. They 

showed that increased working hours leads to increased BMI.34 In addition, workers who worked 

more than 9 hours a day had the highest BMI and waist circumference. 

Results from previous studies that examined the relationship between long working hours 

and weight gain are consistent. Evidence shows the association is weak but is statistically 

significant, especially in women. These studies show the importance of promoting normal 

working hours that may protect against obesity at least for some employee groups. 

32 Courtemanche, “Longer Hours and Larger Waistlines? The Relationship Between Work Hours and Obesity.”  
33 Xu and Kaestner, “The Business Cycle and Health Behaviors.”  
34 Ko et al., “Association between Sleeping Hours, Working Hours and Obesity in Hong Kong Chinese: the ‘Better 
Health for Better Hong Kong’ Health Promotion Campaign.”  
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Research Questions & Hypotheses 

This research will explore six questions: 

1. What is the relationship between long working hours, employment status and obesity? 

 

2. Are middle-aged women more susceptible to major weight gain than men? 

 

3. Is there a significant association between demographic factors such as sex, age, marital 

status, education and obesity? 

 

4. Do lifestyle factors such as drinking alcohol and smoking impact weight gain? 

 

5. What effect do non-strenuous jobs have on BMI? 

 
 

Previous research indicates that: 

 

1st Hypothesis - There is an association between long working hours and obesity in women. 

Therefore, it is expected a similar association exists in the present study. 

 

2nd Hypothesis – There is a significant relationship between overtime and weight gain among 

40 to 60-year-old men and women. This study predicts a similar relationship between the two 

variables. 

 

3rd Hypothesis - Physical activity may be a potential mechanism for obesity, at least among 

employed women. 

 

 

 

 

 

 

 

 

 

Do not cite or quote without author's permission



13 
 

Data & Methodology 

The National Health Interview Survey (NHIS) survey data from 1997-2017 will be used 

to examine the association between long working hours and obesity among men and women for 

this study. The NHIS has monitored the health of the nation since 1957, and it collects data on a 

broad range of health topics that is collected through personal household interviews. NHIS 

results have been crucial in providing data to track health status, healthcare access, and progress 

toward achieving national health objectives.  

NHIS data are extensively used throughout the Department of Health and Human 

Services (DHHS) to monitor trends in illness and disability and to track progress toward 

achieving national health objectives. The data are also used by the public health research 

community for epidemiologic and policy analysis to characterize those with health problems, to 

determine barriers to accessing and using appropriate healthcare, and to evaluate federal health 

program.  

The NHIS is a cross-sectional household interview survey that includes Core questions 

and Supplements. The Core contains four major components: Household, Family, Sample Adult, 

and Sample Child. Data is collected on topics including health status and limitations, injuries, 

healthcare access and utilization, health insurance, and income assets. This paper will use the 

probability segment of the adult person sample. The study involves the use of the following key 

dependent and independent variables for analysis.   
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Primary Dependent Variable 

The dependent variable used in this study is body mass index (BMI). BMI reports the Body Mass 

Index, a measure of body fat based on height and weight that applies to adult men and women 

for sample adults. According to the Centers for Diseases Control and Prevention (CDC), BMI is 

one of the best methods for assessment of overweight and obesity in a population. Several 

studies have used BMI to demonstrate weight gain among employees. BMI is a continuous 

variable that was recoded for missing values and into an ordinal variable with five groups for 

Tables 1 & 2: “Underweight, Healthy Weight, Overweight, Obese 30s and Class 3 obesity (obese 

40+).” The CDC categorizes a BMI of 40 or higher as Class 3 obesity. Class 3 obesity is 

sometimes categorized as “extreme” or “severe” obesity. The new variable generated with these 

categories is “bmigroups.” The variable BMI was then recoded into a binary variable to predict 

Class 3 obesity in Tables 3 & 4.  

Key Independent Variables  

1. Socio-Demographics:  sex, age, marital status, education, and race 

2. Economic Factors: hours worked, employment status, second job, poverty threshold and 

industrial classification 

3. Potential Risk Factors: Smoking status, alcohol status 

4. Physical Activity: vigorous activity for 10+ minutes per week 

 

Long Working Hours 

Long working hours in this study exceeds the standard 40 hours per week. The independent 

variable “hourswrk” was recoded for missing values and into five categories. The variable 

reports total hours worked last week or usually. The first category is “less than 35 hours” per 

week followed by “full-time” which corresponds to 35-40 hours per week. The following three 
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categories are defined as long working hours “41-49 hours”, “50-59 hours”, and “60+ hours” per 

week. The new variable “hourswrk2” was generated with these categories. 

Demographic Variables 

Characteristics such as sex, age, education, marital status, employment status will also be used to 

examine differences between different population groups. The variable sex was recoded into a 

dummy variable “female” using “male” as the reference category. The variable age was recoded 

into five categories to examine the relationship between the different groups that work long 

hours and their BMI. The categories are the following: “18-29 years”, “30-39 years”, “40-49 

years”, “50-59 years”, and “60+.” A new variable “educ2” was generated and then recoded for 

missing values and into six categories ranging from less than a high school degree to a master’s 

degree and above. The education variable reports the highest level of education an individual 

completed. The variable “empstat” reports the employment status of the person such as whether 

they are employed, unemployed, or not part of the labor force. In addition, “secondjob” states 

whether a person had another job. 

Industrial Classification Variable  

Industry is an important variable in this study because the relationship between which industries 

require employees to work long hours and how this impacts their weight will be examined. The 

variable indstrn204 contains a simple categorization; it was renamed “industry” and recoded into 

“11” different categories. It includes the following industries:  

1. Agricultural, Construction, Mining, Manufacture 

2. Wholesale & Retail 

3. Transportation 

4. Finance, Science, Healthcare & Management  
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5. Administrative & Support  

6. Education Services 

7. Arts & Entertainment  

8. Accommodations & Foods 

9. Other Services 

10. Public Administration 

11. Armed Forces 

Alcohol Status 

The variable “alcstat” reports the respondent’s alcohol drinking status and was recoded for 

missing values. The categories of this variable are: lifetime abstainer, former drinker, and current 

drinker. 

Smoking Status 

The smoking status of individuals was also used in this study. The variable “smokestat” includes 

three categories: current smoker, former smoker, and never smoked. 

 

Poverty Threshold  

The variable “pooryn” indicates whether an individual is above or below poverty threshold.  

 

Vigorous Activity  

Several studies have demonstrated the importance of physical activity in determining BMI. As 

previous studies have noted, long working hours mean less time for leisure and physical activity. 

Vigorous activity (frequency of vigorous activity 10+ minutes: times per week) is recoded into 

“5” categories in the variable “vigwk”:  

1. Never     3. <10 times per week   5. >20 times per week 

2. 0.5 times per week  4.  10-20 times per week 
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Statistical Analysis  

 The data was cleaned for any missing values or errors. All the independent and dependent 

variables of the study: sex, age, education, race, marital status, second job, poverty threshold, 

industry, hours worked, employment status, smoking status, alcohol status, vigorous activity, and 

BMI groups were recoded for analysis. All cross-tabulations of gender by each of the predictor 

variables (Table 1) and obesity categories by each of the predictor variables (Table 2) were 

assessed using an X2 test. Controlling for all independent variables, a logistic regression model 

was used to analyze the effect of the independent variables on the dependent variable. BMI was 

recoded into a binary variable for the purposes of this study. 

 The NHIS is a complex, multistage probability sample that uses stratification, clustering, 

and oversampling of some subpopulations. The complex sampling design was taken into account 

using STATA’s SVY procedures to generate representative population estimates and standard 

errors for the U.S. population. The X2 test was used to identify significant associations between 

variables. The bivariate analysis is demonstrated in Tables 1 and 2. Odd ratios were obtained 

using logistic regression analysis to estimate and examine the main effects between hours 

worked and the odds of being diagnosed with Class 3 obesity. 
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Results   

Table 1: Frequency of Predictor Variables by Gender in Percentages (%) 

Age 
Male  Female  Total  

18-29 years 22.55 21 21.75 

30-39 years 18.88 18.04 18.44 

40-49 years 19.54 18.8 19.16 

50-59 years 16.8 16.67 16.74 

60+ years 22.22 25.49 23.91 

Total 100 100 100 
    Pearson:  Uncorrected   chi2(4) = 1008.9007  

 

     Design-based F (3.93, 23733.46)=  151.3537     
P < 0.0000 

 
 

    

Education    

<HSG  15.79 15.1 15.43 

HSG 28.04 27.75 27.89 

Some College 19.13 20.25 19.71 

AA 9.33 10.72 10.05 

BA/BS 17.69 17.35 17.52 

MA+  10 8.83 9.39 

Total 100 100 100 
  Pearson: Uncorrected   chi2(5) = 706.3700  

 

 Design-based F (4.98, 30066.05)=   88.0738     
P < 0.0000 

 
 

    

Race    

White  81.62 80.04 80.8 

Black/African American 11 12.62 11.84 
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 Male  Female  Total  

American Indian/Alaskan  0.82 0.81 0.81 

Asian  4.66 4.68 4.67 

Multiple Race  1.38 1.38 1.38 

Other Race  0.51 0.48 0.49 

Total 100 100 100 

  Pearson: Uncorrected chi2(5) = 367.1626   

 

    Design-based F (4.85, 26577.89)= 51.2234     
P < 0.0000   

    

Marital Status    

Married  58.27 53.45 55.77 

Widowed 2.75 9.87 6.44 

Divorced  9.53 11.8 10.71 

Separated  1.94 2.67 2.32 

Never married  27.51 22.2 24.76 

Total 100 100 100 

 Pearson:  Uncorrected   chi2(4) = 1.63e+04   

 

    Design-based F (3.75, 22593.57)= 3072.1373     
P < 0.0000   

    

Second Job    

No, don't have more than 1 job 91.68 91.32 91.52 

Yes, have more than 1 job 8.32 8.68 8.48 

Total 100 100 100 

 Pearson:  Uncorrected   chi2(1) =   15.9753  
 

     Design-based F(1, 6032) = 9.8132     P < 0.0017  
 

    

Poverty Threshold    

At or above poverty threshold 89.53 86.06 87.75 
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 Male  Female  Total  

Below poverty threshold 10.47 13.94 12.25 

Total 100 100 100 

  Pearson: Uncorrected   chi2(1) = 1534.2851   

 

    Design-based F (1, 6031)= 1020.6211      
P < 0.0000   

    

Industry    
Agriculture, Construction, Mining, 
Manufacture 32.55 11.63 21.96 

Wholesale & Retail  12.96 13.78 13.38 

Transportation 6.32 2.22 4.25 

Finance, Science, Healthcare & Management 19.25 35.37 27.41 

Adminstrative & Support 4.84 3.60 4.21 

Education Services  5.70 13.34 9.57 

Arts & Entertainment  2.10 1.82 1.96 

Accomodation & Foods  5.42 7.82 6.63 

Other Services  4.47 5.35 4.91 

Public Administration  5.60 4.94 5.27 

Armed Services  0.78 0.13 0.45 

Total 100 100 100 

  Pearson: Uncorrected   chi2(10) = 4.04e+04   

 

    Design-based F (9.88, 40355.55)= 2414.8963     
P < 0.0000   

    

Hours Worked    

 Less than 35 Hours 14.8 28.77 21.31 

Full-Time(35-40 Hours)  47.76 50.85 49.2 

41-49 Hours  11.0 7.9 9.6 

50-59 Hours  14.47 7.52 11.23 
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 Male  Female  Total  

60+ Hours  11.93 4.93 8.67 

Total 100 100 100 

  Pearson: Uncorrected   chi2(4) = 1.93e+04   

 

    Design-based F (3.98, 23980.21)= 3164.3767     
P < 0.0000   

    

Employment Status    

Working for pay at job 70.04 56.77 63.16 

Unemployed 4.37 3.49 3.91 

Not in labor force 25.59 39.74 32.93 

Total 100 100 100 

 Pearson: Uncorrected   chi2(2) = 1.46e+04   

 

    Design-based F (2.00, 12051.12)= 4158.4664     
P < 0.0000   

    

Smoking Status    

Current every day smoker 22.3 17.6 19.86 

Former smoker 25.59 18.72 22.02 

Never smoked 52.11 63.68 58.11 

Total 100 100 100 

 Pearson: Uncorrected chi2(2) = 8887.9293   

 

    Design-based F (2.00, 12053.91)= 2742.6073     
P < 0.0000   

    

Alcohol Status    

Lifetime abstainer  15.53 27.72 21.87 

Former drinker (no drinks past year) 14.67 14.33 14.49 

Current drinker (1+ drinks past year) 69.8 57.95 63.64 

Total 100 100 100 
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  Pearson: Uncorrected   chi2(2) = 1.43e+04   

 

    Design-based F (1.98, 11969.91) = 4338.6800     
P < 0.0000   

    

 Male  Female  Total  

Vigorous Activity (times per week)    

Never 49.97 61.69 56.03 

0.5 times per week 3.41 2.59 2.99 

<10 times per week 44.9 34.54 39.54 

10-20 times per week 0.82 0.51 0.66 

>20 times per week 0.90 0.67 0.78 

Total 100 100 100 

  Pearson: Uncorrected   chi2(4) = 8464.1440  
 

 

 Design-based F (3.99, 24072.04) = 1239.8887     
P < 0.0000 

 
 

    

BMI Groups    

Underweight  0.97 2.834 1.921 

Healthy 30.75 43.36 37.18 

Overweight 42.1 28.04 34.94 

Obese 30s 23.42 21.13 22.25 

Obese 40+ 2.76 4.63 3.71 
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Table 2: Frequency of Predictor Variables by BMI Groups in Percentages (%) 

Sex Underweight  Healthy  Overweight  
Obese 

30s  
Class 3 
Obesity Total  

Male 0.97 30.75 42.1 23.42 2.76 100 

Female 2.83 43.36 28.04 21.13 4.63 100 

Total 1.92 37.18 34.94 22.25 3.71 100 

 Pearson: Uncorrected   chi2(4) = 2.01e+04      

 

  Design-based F (3.97, 23968.27) = 2884.7485    
P < 0.0000      

       

Age       

18-29 years 3.49 49.68 27.92 16.09 2.82 100 

30-39 years 1.61 37.28 35 21.97 4.15 100 

40-49 years 1.10 33.23 36.42 24.85 4.40 100 

50-59 years 1.05 29.65 37.78 26.77 4.75 100 

60+ years 1.99 34.03 38.16 22.9 2.92 100 

Total 1.92 37.18 34.94 22.25 3.71 100 

  Pearson: Uncorrected   chi2(16) = 1.82e+04      

 

 Design-based F (15.56, 93856.51) = 700.4871   
P < 0.0000      

       

Education       

<HSG  2.32 33.63 34.91 24.85 4.29 100 

HSG 1.96 34.3 35.02 24.47 4.26 100 

Some College 2.08 37.71 33.18 22.92 4.11 100 

AA 1.46 33.82 35.84 24.46 4.42 100 

BA/BS 1.74 42.4 35.66 17.79 2.41 100 

MA+  1.59 44.06 36.1 16.24 2.01 100 

Total  1.92 37.17 34.94 22.27 3.71 100 

 Pearson: Uncorrected   chi2(20) = 6876.6284      
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   Design-based F (19.78, 1.2e+05) = 209.9965   
P < 0.0000      

       

Race Underweight  Healthy  Overweight  
Obese 

30s  
Class 3 
Obesity  Total  

White  1.80 36.76 35.48 22.41 3.55 100 

Black/African American 1.42 28.78 33.68 29.25 6.87 100 

American Indian/Alaskan  1.29 27.59 32.7 31.66 6.76 100 

Asian  4.59 56.75 29.29 8.66 0.71 100 

Multiple Race  2.05 34.6 32.22 25.56 5.57 100 

Other Race  1.05 35.78 38.53 21.56 3.08 100 

Total  1.89 36.65 34.92 22.69 3.86 100 

 Pearson: Uncorrected   chi2(20) = 1.17e+04      

 

   Design-based F(18.84,  1.0e+05) = 390.1431   
P < 0.0000      

       

Marital Status       

Married  1.35 34.34 37.68 23.36 3.28 100 

Widowed 3.2 38.41 33.55 21.37 3.47 100 

Divorced  1.66 34.05 35.04 24.63 4.62 100 

Separated  1.70 32.76 34.14 25.99 5.42 100 

Never married  3.01 44.97 29.16 18.65 4.21 100 

Total  1.92 37.17 34.93 22.26 3.71 100 

 Pearson: Uncorrected   chi2(16) = 9552.1659      

 

  Design-based F (15.11, 91135.22) = 445.3984   
P < 0.0000      

       

Second Job       

No, don't have more than 1 job 1.49 36.76 36.3 22.1 3.34 100 

Yes, have more than 1 job 1.50 36.47 35.69 22.93 3.40 100 

Total  1.49 36.74 36.25 22.17 3.35 100 
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 Pearson: Uncorrected   chi2(4) = 13.1185      

 

    Design-based F (3.98, 23996.54) = 1.9405    
P = 0.1011      

       

Poverty Threshold Underweight  Healthy  Overweight  
Obese 

30s  
Class 3 
Obesity  Total  

At or above poverty threshold 1.74 36.62 35.51 22.55 3.58 100 

Below poverty threshold 2.76 37.39 30.32 23.74 5.78 100 

Total 1.87 36.72 34.88 22.69 3.84 100 

 Pearson: Uncorrected   chi2(4) = 1515.1932      

 

    Design-based F (3.98, 24024.43) = 264.3481    
P < 0.0000      

       

Industry       
Agriculture, Construction, Mining, 
Manufacture 1.20 29.14 39.96 26.13 3.57 100 

Wholesale & Retail  2.15 35.62 34.19 23.66 4.38 100 

Transportation 1.13 26.33 38.34 28.9 5.31 100 

Finance, Science, Healthcare & 
Management 1.63 37.46 33.56 22.71 4.65 100 

Adminstrative & Support 1.63 31.32 34.85 27.05 5.15 100 

Education Services  1.96 40.59 31.71 21.79 3.95 100 

Arts & Entertainment  1.89 44.72 31.7 17.83 3.86 100 

Accomodation & Foods  2.93 42.15 29.84 21.13 3.95 100 

Other Services  1.81 37.36 34.08 22.77 3.98 100 

Public Administration  1.03 28.5 37.7 28.07 4.69 100 

Armed Services  1.32 27.11 43.86 25 2.71 100 

Total 1.68 34.87 35.15 24.05 4.25 100 

  Pearson: Uncorrected   chi2(40) = 5285.1330      

 

    Design-based F (39.01, 1.6e+05) = 80.0473   
P < 0.0000      
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Hours Worked Underweight  Healthy  Overweight  
Obese 

30s  
Class 3 
Obesity Total  

 Less than 35 Hours 2.49 43.23 31.22 19.74 3.32 100 

Full-Time(35-40 Hours)  1.36 36.36 36.63 22.24 3.41 100 

41-49 Hours  1.10 33.17 38.22 23.91 3.61 100 

50-59 Hours  1.01 33.05 39.59 23.2 3.15 100 

60+ Hours  0.92 30.5 40.22 25.01 3.36 100 

Total  1.50 36.63 36.28 22.22 3.38 100 

  Pearson: Uncorrected   chi2(16) = 3526.3437      

 

  Design-based F (15.74, 94914.63) = 133.5668   
P < 0.0000      

       

Employment Status       

Working for pay at job 1.49 36.76 36.27 22.14 3.34 100 

Unemployed 2.30 38.46 31.31 23.39 4.55 100 

Not in labor force 2.70 37.81 32.8 22.35 4.33 100 

Total  1.92 37.17 34.94 22.26 3.71 100 

 Pearson: Uncorrected   chi2(8) = 2070.2800      

 

   Design-based F (7.92, 47755.08) = 150.1792    
P < 0.0000      

       

Smoking Status       

Current every day smoker 2.76 40.57 33.29 20.22 3.15 100 

Former smoker 1.19 30.68 38.25 25.8 4.08 100 

Never smoked 1.91 38.46 34.24 21.61 3.77 100 

Total 1.921 37.16 34.94 22.26 3.72 100 

 Pearson: Uncorrected   chi2(8) = 4753.4427      

 

    Design-based F (7.95, 47973.08) = 366.6635    
P < 0.0000      
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Alcohol Status Underweight  Healthy  Overweight  
Obese 

30s  
Class 3 
Obesity  Total  

Lifetime abstainer  2.99 39.7 31.58 21.55 4.18 100 

Former drinker (no drinks past year) 1.84 30.9 35.01 26.93 5.32 100 

Current drinker (1+ drinks past year) 1.57 37.69 36.04 21.49 3.21 100 

Total 1.92 37.14 34.93 22.29 3.72 100 

  Pearson: Uncorrected   chi2(8) = 4771.2098      

 

   Design-based F (7.94, 47866.38) = 372.3375    
P < 0.0000      

       

Vigorous Activity (times per week)       

Never 2.20 34.68 34.13 24.45 4.54 100 

0.5 times per week 2.00 34.81 35.1 23.88 4.21 100 

<10 times per week 1.43 40.79 36.34 19.1 2.34 100 

10-20 times per week 1.61 38.89 34.51 21.85 3.13 100 

>20 times per week 1.59 39.17 35.6 20.88 2.76 100 

Total 1.88 37.19 35.05 22.25 3.63 100 

 Pearson: Uncorrected   chi2(16) = 5641.1045      

 

 Design-based F (15.05, 90793.66) = 193.0281   
P < 0.0000      
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Bivariate Analysis  

 Table 1 shows the cross-tabulations of gender by each of the predictor variables. 

Approximately, 23% of males and 21% of females are between the ages of 18-29 years. About 

39% of males and 37% of females are between the ages of 30-49 years. Nearly 39% of males and 

42% of females are 50 years or older. The frequencies of education reveal 44% of males and 

43% of females have a high school degree or less. Approximately 18% of males and 17% of 

females have a bachelor’s degree. About 10% of males and 9% of females have master’s degree.  

In terms of race, majority of males (82%) and 80% of females are White followed by 

11% of males and 12% of females are Black/African American. Almost 5% of males and 5% of 

females are Asian. More than half (58%) of males and 53% of females are married. About 15% 

of males and 25% of females are widowed, divorced, or separated. Nearly 28% of males and 

22% of females have never married. Only 8% of males and 9% of females have more than one 

job. Approximately 10% of males and 14% of females are below the poverty threshold. 

 In terms of industry, 33% of males and 12% of females have jobs in the Agriculture, 

Construction, Mining, and Manufacture industry. About 19% of males and 33% of females have 

jobs in the Finance, Science, Healthcare & Management industry. Only 6% of males and twice 

(13%) as many females are in Education Services. Very few males and females are in the Arts & 

Entertainment industry. About half (48%) of males and 51% of females work full-time between 

35-40 hours per week. More males work long hours compared to females. Approximately 37% 

of males compared to 21% of females work very long hours which is 41 hours or more per week. 

In terms of employment status, 26% of males and 40% of females are not in the labor force.  

More males are current and former smokers than females. The potential risk factor 

variables show 48% of males and 37% of females are either current or former smokers.  Nearly 
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85% of males and 72% of females are either former or current drinkers. About half (50%) of 

males and 62% of females have never engaged in vigorous activity for ten or more minutes. 

However, 45% of males and 35% of females have engaged in vigorous activity less than 10 

times per week. 

Table 2 shows the cross tabulations of obesity categories by each of the predictor 

variables. Surprisingly, more males are overweight than females. 42% of males and 28% of 

females are overweight. There is no difference between the percentage of males and females that 

are obese in this dataset which is contrary to the literature reporting results from previous studies. 

Several studies have shown the prevalence of obesity among females is higher. However, 26% of 

males and 26% of females are obese. About 36% of respondents between the ages of 40-49 years 

and older are overweight and 29% are obese. Similarly, obesity is prevalent among the age group 

60+ with 26% obese and 38% overweight. It can be observed from the overweight category that 

as age increases, there is an increase in the percentage of overweight people. There is a small 

percentage (4%) of individuals between the ages of 40-49 years and 50-59 years who are in the 

super obese category with a BMI of 40 or more. Half (50%) of respondents between the ages of 

18-29 have a healthy weight indicating the younger age groups are more likely to be normal 

weight.   

There is not much variation present among the education levels in BMI categories for 

overweight and obese. Almost 25% of respondents with a high school degree or less are in the 

obese 30s category. It is interesting to note that about four in ten respondents with a bachelor’s 

degree or higher have a healthy weight. 20% of respondents with a bachelor’s degree and 18% of 

people with a master’s degree or higher is obese. It can be observed in the healthy category that 

more respondents have a healthier weight as education level increases. Nearly 43% of 
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respondents who have never married have a healthy weight compared to those who have married 

or are divorced. About 26% of respondents who are married are obese. This table also reveals 

31% of respondents who are separated are obese. The percentage of people in the obese 30s 

category increases across the different marital status but drops to 19% for respondents who have 

never been married. 

More than half (57%) of Asians have a healthy weight, and only 10% are obese. About 

28% of Asians are overweight compared to 33% of Black/African Americans. 36% of 

Black/African Americans are obese. Similarly, 35% of White respondents are overweight and 

26% are obese. From previous studies, it is expected that respondents who have a second job 

would have a higher BMI because they do not have time to allocate for physical activity. 

However, results do not show the expected variation between people with one or two jobs across 

all BMI groups. Almost 25% of respondents who do not have a second job and 26% who do 

have a second job are obese.  

In terms of industry, 45% of respondents who have occupations in the Arts & 

Entertainment have a healthy weight compared to 29% of respondents in Agriculture, 

Construction, Mining & Manufacture. Previous studies have shown people in occupations with 

high activity levels such as construction are less likely to be obese. However, contrary to the 

literature, 30% of respondents in Agriculture, Construction, Mining & Manufacture are obese 

compared to 22% in Arts & Entertainment. Almost 60% of respondents below the poverty 

threshold are overweight or obese. This supports the suspicion that people who live in poverty 

cannot afford to buy nutritious foods and opt for inexpensive fast food since it is affordable. This 

table shows obesity is prevalent among respondents who live in poverty. 
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The percentage of respondents who are overweight increases as the number of hours 

increases. Nearly 40% of respondents who work 50 hours, or more are overweight compared to 

31% of respondents who work less than 35 hours per week. Similarly, obesity prevalence 

increases as the number of hours worked increase. About 28% of respondents who work 60 or 

more hours are obese compared to 23% who work less than 35 hours per week. Interestingly, 

four in ten respondents who work less than 35 hours per week have a healthy weight. It is 

expected that unemployed people or people not in the labor force will not be obese because they 

have time for physical leisure activities whereas employed people do not. However, 36% of 

employed respondents and 33% of respondents not in the labor force are overweight. 25% of 

employed respondents and 26% respondents not in the labor force are both obese. There is not a 

major difference present across employment status as expected. 

About 38% of former smokers are overweight and 30% are obese. Likewise, 33% of 

current smokers are also overweight and 23% are obese. Surprisingly, about 41% of current 

smokers are at a healthy BMI. More than half (67%) of former drinkers are overweight or obese 

as expected. Studies have shown there is a relationship between drinking alcohol and obesity. 

People who drink are more likely to gain weight. In terms of physical activity, results show 39% 

of respondents who exercise for 10+ minutes between 10 to 20 times per week have a healthy 

weight whereas 25% are obese. The percentage of people in the Class 3 obesity category 

decreases as the frequency of vigorous activity increases. 
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Logistic Regression 

Table 3: Model-1 (Core Model)  

bmi40   
Odds Ratio Std. Err. t P>t [95% Conf. Interval] 

       

Female     1.59 0.05 14.17 0.00 1.49 1.70 

       

Hours Worked: Reference Category- Less than 35 Hours       

Full-Time(35-40 Hours)    1.07 0.05 1.52 0.13 0.98 1.16 

41-49 Hours     1.29 0.08 4.20 0.00 1.15 1.45 

50-59 Hours     1.29 0.08 4.17 0.00 1.14 1.45 

60+ Hours     1.33 0.09 4.09 0.00 1.16 1.52 

       

Age: Reference Category- 18-29 years       

30-39 years      1.64 0.09 9.41 0.00 1.47 1.81 

40-49 years      1.59 0.09 8.24 0.00 1.42 1.76 

50-59 years      1.48 0.08 6.93 0.00 1.32 1.65 

60+ years      0.89 0.07 -1.52 0.13 0.78 1.03 

       

Education: Reference Category: Less than High School       

HSG     1.28 0.07 4.33 0.00 1.14 1.43 

Some College      1.28 0.08 4.04 0.00 1.14 1.44 

AA     1.28 0.08 3.92 0.00 1.13 1.45 

BA/BS      0.77 0.05 -4.08 0.00 0.68 0.88 

MA+       0.59 0.05 -6.65 0.00 0.51 0.69 

       

Poverty Threshold: Reference Category- Above Poverty Threshold       
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 Odds Ratio Std. Err. t P>t [95% Conf. Interval] 

       

Below poverty threshold     1.13 0.06 2.37 0.02 1.02 1.26 

       

Marital Status: Reference Category- Married       

Widowed      1.20 0.11 1.96 0.05 1.01 1.43 

Divorced      1.10 0.04 2.40 0.02 1.02 1.19 

Separated     1.06 0.08 0.79 0.43 0.92 1.23 

Never married     1.41 0.06 8.34 0.00 1.30 1.53 

       

Race: Reference Category- White       

Black/African American      1.54 0.06 11.07 0.00 1.43 1.67 

American Indian/Alaskan Native      1.72 0.23 4.04 0.00 1.32 2.23 

Asian     0.17 0.03 -11.06 0.00 0.13 0.24 

Multiple Race     1.54 0.17 3.81 0.00 1.22 1.90 

       

Second Job: Reference Category- No, don't have more than 1 job       

Yes, have more than 1 job      0.99 0.06 0.11 0.91 0.89 1.12 

       

Industry: Reference Category- Agriculture, Construction, Mining, Manufacture       

Wholesale & Retail      1.03 0.06 0.59 0.56 0.92 1.15 

Transportation      1.46 0.11 4.97 0.00 1.26 1.69 

Finance, Science, Healthcare & Management 1.33 0.07 5.81 0.00 1.21 1.46 

Adminstrative & Support    1.19 0.09 2.24 0.01 1.04 1.41 

Education Services      1.36 0.09 4.90 0.00 1.20 1.53 

Arts & Entertainment      1.06 0.14 0.46 0.67 0.81 1.38 

Accomodation & Foods      0.81 0.06 -2.85 0.00 0.70 0.93 

Other Services    1.02 0.08 0.20 0.85 0.86 1.20 

Public Administration     1.48 0.10 5.60 0.00 1.29 1.70 
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 Odds Ratio Std. Err. t P>t [95% Conf. Interval] 

Armed Services     1.33 0.65 0.58 0.56 0.51 3.49 

       

Smoking Status: Reference Category- Current Smoker       

Current some day smoker     1.23 0.11 2.33 0.02 1.03 1.47 

Former smoker         1.60 0.09 8.06 0.00 1.43 1.80 

Never smoked      1.47 0.09 6.60 0.00 1.31 1.65 

       

Alcohol Status: Reference Category- Lifetime Abstainer       

Former drinker     1.31 0.08 4.59 0.00 1.17 1.47 

Current drinker      0.96 0.05 -0.77 0.44 0.88 1.06 

       

Vigorous Activity (times per week): Reference Category-Never       

0.5 times     1.01 0.07 0.12 0.91 0.88 1.16 

<10 times     0.52 0.02 -19.12 0.00 0.49 0.56 

10-20 times     0.77 0.13 -1.58 0.11 0.56 1.06 

>20 times    0.61 0.10 -3.10 0.00 0.45 0.83 

       

_cons    0.01 0.00 -35.16 0.00 0.01 0.02 
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Table 4: Model-2 (Interaction + Main Effects)  

bmi40     Odds 
Ratio  Std. Err.       t P>t      

[95% 
Conf.  Interval] 

       

Female 1.45 0.15 3.65 0.00 1.19 1.77 

       

Hours Worked: Reference Category- Less than 35 Hours       

Full-Time(35-40 Hours) 1.13 0.14 1.02 0.31 0.89 1.43 

41-49 Hours 1.34 0.22 1.75 0.08 0.96 1.85 

50-59 Hours 1.38 0.22 2.04 0.04 1.01 1.89 

60+ Hours 2.12 0.44 3.60 0.00 1.41 3.19 

       

Age: Reference Category- 18-29 years       

30-39 years 2.08 0.24 6.31 0.00 1.66 2.62 

40-49 years 1.81 0.21 5.02 0.00 1.44 2.29 

50-59 years 2.05 0.25 5.77 0.00 1.61 2.61 

60+ years 0.87 0.11 -1.06 0.29 0.67 1.12 

       

Education: Reference Category: Less than High School       

HSG 1.28 0.07 4.39 0.00 1.15 1.43 

Some College 1.29 0.08 4.20 0.00 1.15 1.46 

AA 1.28 0.08 3.93 0.00 1.13 1.45 

BA/BS 0.77 0.05 -4.07 0.00 0.68 0.87 

MA+ 0.60 0.05 -6.58 0.00 0.51 0.70 

       

Poverty Threshold: Reference Category- Above Poverty Threshold       

Below poverty threshold 1.14 0.06 2.41 0.02 1.02 1.26 

       

Marital Status: Reference Category- Married       
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 Odds 
Ratio  Std. Err.       t P>t      

[95% 
Conf.  Interval] 

Widowed 1.21 0.11 2.09 0.04 1.01 1.44 

Divorced 1.11 0.04 2.47 0.01 1.02 1.20 

Separated 1.06 0.08 0.74 0.46 0.91 1.22 

Never married 1.41 0.06 8.52 0.00 1.31 1.53 

       

Race: Reference Category- White       

Black/African American 1.54 0.06 11.01 0.00 1.43 1.66 

American Indian/Alaskan Native 1.72 0.23 4.04 0.00 1.32 2.23 

Asian 0.17 0.03 -11.05 0.00 0.13 0.24 

Multiple Race 1.53 0.17 3.76 0.00 1.22 1.90 

       

Second Job: Reference Category- No, don't have more than 1 job       

Yes, have more than 1 job 0.99 0.05 -0.14 0.89 0.89 1.10 

       
Industry: Reference Category- Agriculture, Construction, Mining, 
Manufacture       

Wholesale & Retail 1.04 0.06 0.73 0.47 0.93 1.16 

Transportation 1.47 0.11 5.05 0.00 1.26 1.70 

Finance, Science, Healthcare & Management 1.33 0.07 5.78 0.00 1.21 1.46 

Adminstrative & Support 1.18 0.09 2.16 0.03 1.02 1.37 

Education Services 1.36 0.09 4.93 0.00 1.21 1.54 

Arts & Entertainment 1.07 0.14 0.50 0.62 0.82 1.40 

Accomodation & Foods 0.82 0.06 -2.63 0.01 0.71 0.95 

Other Services 1.02 0.09 0.21 0.83 0.86 1.20 

Public Administration 1.48 0.10 5.62 0.00 1.29 1.70 

Armed Services 1.35 0.66 0.61 0.54 0.52 3.54 

       

Smoking Status: Reference Category- Current Smoker       

Current some day smoker 1.24 0.11 2.34 0.02 1.03 1.48 
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 Odds 
Ratio  Std. Err.       t P>t      

[95% 
Conf.  Interval] 

Former smoker 1.61 0.09 8.11 0.00 1.44 1.81 

Never smoked 1.48 0.09 6.60 0.00 1.32 1.67 

       

Alcohol Status: Reference Category- Lifetime Abstainer       

Former drinker 1.30 0.08 4.47 0.00 1.16 1.45 

Current drinker 0.96 0.05 -0.92 0.36 0.87 1.05 

       

Vigorous Activity (times per week): Reference Category-Never       

0.5 times 1.01 0.07 0.17 0.87 0.88 1.16 

<10 times 0.52 0.02 -19.02 0.00 0.49 0.56 

10-20 times 0.78 0.13 -1.53 0.13 0.57 1.07 

>20 times 0.61 0.10 -3.08 0.00 0.45 0.84 

       

Interaction effects: female#hourswrk2        

1#Less than 35 Hours 0.98 0.13 -0.18 0.85 0.76 1.26 

1#Full-Time(35-40 Hours) 1.10 0.12 0.90 0.37 0.89 1.37 

1#41-49 Hours 1.40 0.19 2.46 0.01 1.07 1.84 

1#50-59 Hours 1.07 0.14 0.48 0.63 0.82 1.38 

1#60+ Hours 
1  

(omitted)      

       

Interaction effects: age#hourswrk2        

30-39 years#Full-Time(35-40 Hours) 0.76 0.10 -2.10 0.04 0.59 0.98 

30-39 years#41-49 Hours 0.79 0.14 -1.31 0.19 0.55 1.12 

30-39 years#50-59 Hours 0.71 0.13 -1.87 0.06 0.50 1.02 

30-39 years#60+ Hours 0.50 0.11 -3.02 0.00 0.32 0.78 

40-49 years#Full-Time(35-40 Hours) 0.88 0.12 -0.92 0.36 0.68 1.15 

40-49 years#41-49 Hours 0.78 0.14 -1.40 0.16 0.54 1.11 

40-49 years#50-59 Hours 0.88 0.16 -0.68 0.50 0.62 1.26 
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 Odds 
Ratio  Std. Err.       t P>t      

[95% 
Conf.  Interval] 

40-49 years#60+ Hours 0.56 0.12 -2.66 0.01 0.36 0.86 

50-59 years#Full-Time(35-40 Hours) 0.70 0.10 -2.58 0.01 0.54 0.92 

50-59 years#41-49 Hours 0.52 0.10 -3.32 0.00 0.35 0.77 

50-59 years#50-59 Hours 0.73 0.14 -1.65 0.10 0.50 1.06 

50-59 years#60+ Hours 0.50 0.11 -3.11 0.00 0.32 0.77 

60+ years#Full-Time(35-40 Hours) 1.15 0.18 0.92 0.36 0.85 1.56 

60+ years#41-49 Hours 0.83 0.21 -0.76 0.45 0.50 1.35 

60+ years#50-59 Hours 1.32 0.30 1.20 0.23 0.84 2.07 

60+ years#60+ Hours 0.50 0.16 -2.22 0.03 0.27 0.92 

       

_cons 0.01 0.00 -27.81 0.00 0.01 0.02 
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Model 1: Assessing main effects of logistic regression model. 

 Model 1 is the core model of this study which includes multiple independent variables to 

predict Class 3 obesity using logistic regression. The results reveal that when controlling for all 

other factors, women have 1.59 higher odds than men of being diagnosed with Class 3 obesity 

(p<.05). The reference category for the variable sex is “male.” Controlling for all other variables, 

people of ages between 30-39 have 1.64 higher odds than millennials (18-29 years) of being 

diagnosed with Class 3 obesity. Likewise, people between the ages of 40-49 have 1.58 higher 

odds of being diagnosed with Class 3 obesity than people between the ages of 18-29. Similarly, 

people who are between the ages of 50-59 are more likely to be diagnosed with Class 3 obesity 

than people between the ages of 18-29 by a factor of 1.48 OR and is statistically significant 

(p<.05). Interestingly, people of 60 years of age or older have 0.89 lower odds of being 

diagnosed with Class 3 obesity than millennials when all other variables are held constant. This 

result is not significant. This indicates that as age increases, people have higher odds of being 

diagnosed with Class 3 obesity but have lower odds after age 60+. The reference category for the 

variable age is “18-29 years.” 

 Working long hours also has a significant impact on Class 3 obesity. Controlling for all 

other variables, people who work long hours (41-49 hours per week) have 1.29 higher odds of 

being diagnosed with Class 3 obesity compared to people who work part-time (less than 35 hours 

per week). Likewise, people working long hours (60+ hours per week) are more likely than part-

time workers to be diagnosed with Class 3 obesity by a factor of 1.33 OR (p<.05). The reference 

category for the variable hours worked is “less than 35 hours per week” or part-time. 

 Marital status and race also show interesting results in predicting Class 3 obesity. 

Controlling for all the other factors, Blacks and American Indians have 1.54 and 1.72 higher 
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odds, respectively, than Whites of being diagnosed with Class 3 obesity. Asians, on the other 

hand, have 0.17 lower odds than Whites of being diagnosed with Class 3 obesity. The results are 

statistically significant (p<.05). The reference category for race is “White.” Widowed people 

have 1.20 higher odds than married people of being diagnosed with Class 3 obesity. Divorced 

and people who have never married are also more likely than married people to be diagnosed 

with Class 3 obesity by factors of 1.10 OR and 1.41 OR, respectively. The reference category for 

marital status is married. 

 Controlling for all other factors, people with a bachelor’s degree have 0.77 lower odds 

than people with less than a high school degree to be diagnosed with Class 3 obesity. Similarly, 

people with a master’s degree or higher have 0.59 lowers odds than those with less than a high 

school degree of being diagnosed with Class 3 obesity. The reference category for education is 

“less than high school degree.” As for poverty, those below the poverty threshold have 1.13 

higher odds than those above poverty threshold of being diagnosed with Class 3 obesity when all 

other variables are held constant. 

When it comes to industry, people working in Finance or Healthcare are more likely than 

people in Agriculture & Construction to be diagnosed with Class 3 obesity by a factor of 1.33 

OR, respectively. However, people working in Accommodation & Foods have 0.81 lower odds 

than people working in Agriculture & Construction of being diagnosed with Class 3 obesity. The 

reference category for industry is “Agriculture, Construction, Mining, and Manufacture.”  

 When it comes to smoking status, former smokers have 1.6 higher odds than current 

every day smokers of being diagnosed with Class 3 obesity, controlling for all other factors. 

Surprisingly, people who have never smoked are more likely than current every day smokers of 

being diagnosed with Class 3 obesity by a factor of 1.47 OR and is statistically significant 

Do not cite or quote without author's permission



41 
 

(p<.05). The reference category for smoking status is “current every day smokers.” Former 

drinkers are also more likely than people who have never drank to be diagnosed with Class 3 

obesity by a factor of 1.31 OR. The reference category for alcohol drinking status is “never 

drank.”  

Physical leisure activity is also important, as the results show it. Controlling for all other 

factors, individuals who engage in vigorous activity between 10-20 times a week have 0.77 

lowers odds than people who have never engaged in vigorous activity of being diagnosed with 

Class 3 obesity. The results are not statistically significant. Similarly, people who engage in 

vigorous activity for more than 20 times a week are less likely than people who have never 

engaged in vigorous activity of being diagnosed with Class 3 obesity by a factor of 0.61 OR. The 

results are statistically significant (p<.05). The reference category for vigorous activity is 

“never.” 
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Model 2: Assessing significant interaction effects. 

 Our core model in Table 3 shows that there are significant main effects of several 

predictor variables on the odds of being diagnosed with Class 3 obesity. We have seen that 

working long hours (60+ hours per week) increases the odds of a respondent having a BMI of 

40+ or more by a factor of 1.33 while people in their 60’s have lower odds of being diagnosed 

with Class 3 obesity by a factor of 0.89. Interactions between predictor variables were tested to 

see whether there is a relationship in predicting BMI of 40 or more. Table 4 shows the results of 

the main effects and interaction effects between variables. Interactions using the following 

variables: female, hours worked, age, smoke status, and alcohol status were tested to see if these 

interactions improve the model overall. It is important to note that variables were only added to 

Model 2 if they had a Wald Test p-value of <0.05. However, Table 4A in the Appendix was 

obtained for all five variables. 

Section A 

Previous studies have found that women who work long hours are susceptible to major 

weight gain because they are more likely to make lifestyle choices that are associated with 

weight gain such as opting for fast-food because of lack of time The first interaction tests 

whether the effect of hours worked on Class 3 obesity is contingent on the value(s) of a third 

variable, female. According to the Wald Test, the overall interaction is statistically significant 

(p<.05). The interaction coefficients shown in Table 4 indicate females who work between 40 to 

49 hours per week have higher odds (OR=1.40, p=0.01) of being diagnosed with Class 3 obesity 

than would be predicted by a model that included only main effects for gender and hours 

worked.  
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As we have seen previously, the Wald tests show that there are statistically significant 

interactions between female and hours worked in predicting the odds that a respondent would 

have a BMI of 40 or greater. Our logistic regression equation fits Main Effects for variables 

female and hours worked, and it tests the interaction hypothesis that particular combinations of 

female and hours worked have odds of predicting BMI of 40+ that deviate significantly from the 

expectation derived simply from the Main Effects of female and hours worked. The coefficients 

in Table 4 indicate, for example, that the expected odds of a woman working 41-49 hours per 

week of having a BMI of 40 or more is increased by a factor of 1.4 (p=0.01).  

The second interaction tests whether the effect of hours worked on Class 3 obesity is  

dependent on the value of age. Prior studies have shown that working long hours is related to 

obesity among older adults. The Wald Test shows that the overall interaction is statistically  

significant (p<.05). Age and hours worked interact to produce a result different from what each  

would produce alone. That is, the relationship between hours worked and Class 3 obesity differs  

among the age groups. Adults between the ages of 30-39 that work for 60+ hours per week have  

0.50 lower odds of being diagnosed with Class 3 obesity. This result is statistically significant 

(p<.05). On the other hand, older adults of age 60+ that work 50-59 hours per week have 1.32 

higher odds of being diagnosed with Class 3 obesity.  

Similarly, the Wald Test also reveals that there are statistically significant interactions 

between the variables age and hours worked in predicting the odds that a respondent would be 

diagnosed with Class 3 obesity (BMI of 40+). The logistic regression equation model including 

interaction effects indicates that people in their 40s that work for 60 or more hours per week 

have lower odds of being diagnosed with Class 3 obesity by a factor of 0.56 (p=0.01). Likewise, 
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the expected odds of people in their 50s that work between 41-49 hours per week of having a 

BMI of 40 or more is decreased by factor of 0.52 (p<0.00).  

 

Conclusion/Discussion 

 This paper investigated the factors that may be driving the relationship between time 

spent working and BMI. The results of this study are consistent with the findings from prior 

research studies indicating there is an association between long working hours and obesity. In 

other words, employees who work 40+ hours a week, beyond the standard work hours, have 

increased odds of being diagnosed with Class 3 obesity. Although the analysis reveals the 

association between the two variables is significant, the relationship is weak. The findings of this 

study are based on nationally representative data. 

 The bivariate analysis shows the distribution of employed men and women that report 

working 40 hours per week or more is particularly skewed for men. Several studies have shown 

the prevalence of obesity is higher among females. However, the bivariate analysis indicates 

there is no variation between males and females in the obese category of this dataset. In terms of 

age, the prevalence of Class 3 obesity is higher among older adults between the ages of 40-49. 

The finding supports hypothesis 2.  

Several variables tested appear to impact the effect of hours worked on BMI. The overall 

main effects of Model 1 support hypothesis 1, that women are more susceptible to being 

seriously obese than men. The core model reveals that women are more likely than men to be 

diagnosed with Class 3 obesity by a factor of 1.59 which is statistically significant. The main 

effects of Model 1 also support the finding that the prevalence of obesity is higher among older 
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adults. Adults that are between the ages of 30-59 are more likely than millennials to be 

diagnosed with Class 3 obesity. 

There is also an association between education and obesity as noted by previous 

researchers. The main effects show adults with a bachelor’s degree or higher have decreased 

odds than those with less than a high school degree of being diagnosed with Class 3 obesity. 

Higher education may influence people to adopt healthy lifestyle modifications by, for example, 

consuming more fruits and vegetables.  

As for industrial classification, it was found that people working in jobs such in Public 

Administration or Finance, Science, Healthcare & Management have higher odds of being 

diagnosed with Class 3 obesity compared to people in Agriculture & Construction or 

Accommodation & Foods. This result supports Mercan’s research on occupation groups reducing 

the risk of obesity due to the nature of work. Jobs in Agriculture & Construction are physically 

demanding compared to sedentary jobs such as in Finance and Healthcare. These types of jobs 

have been classified as occupations with high occupation activity level. Previous researchers 

have suggested that these types of occupations may protect workers from obesity. Members of 

these occupation groups may be inclined to lose weight as they work long hours. 

Lifestyle factors such as physical activity and alcohol risk levels were used in past studies 

because there is evidence that they have an impact on weight gain. One study found drinking 

alcohol at risky levels is positively associated with working longer hours among the employed 

sample. Although the main effects in Table 3 show that there is an association between alcohol 

status and hours worked or smoking status and hours worked, the interaction effects were not 

significant. The results from Model 1 indicate former smokers are more likely than current every 

day smokers to be diagnosed with Class 3 obesity by a factor of 1.60. The same applies to former 

Do not cite or quote without author's permission



46 
 

drinkers that have higher odds than lifetime abstainers by a factor of 1.31 of being diagnosed 

with Class 3 obesity. Although alcohol intake has been found positively associated with obesity, 

there is also conflicting evidence that alcohol intake is inversely related to obesity. Therefore, the 

role of alcohol intake as a potential mechanism between work hours and obesity is unclear. 

Existing literature and the results of this study highlight that further research into the potential 

mechanisms between work hours and obesity is needed. 

The interaction effects shown in Table 4 between female and hours worked in predicting 

the odds of a respondent having a BMI of 40 or more deviates from the expected effects. An 

interesting finding from the analysis is that for women who work 40 hours or more per week, we 

see an increase in the effect of working time on BMI after including all the tested variables in the 

baseline specification. This is in line with previous work that has found obesity and a higher 

body mass index to be consequences of working longer hours. The same applies for the 

interaction between the other significant interaction, age and hours worked. Two out of five 

interactions that were tested were significant (p<0.05) according to the Wald Test.  

The foregoing analysis replicated the results of some papers finding a positive but weak 

relationship between working time and BMI. While the results of this study are valuable, there 

are several limitations. One important limitation is the consideration of variables such as job 

strain, work fatigue, nutrition and sleep habits that are potential contributors to obesity based on 

prior research. Diet indicators such as fruit and vegetable consumption were not available in the 

NHIS dataset. The inability to consider diet indicators as a potential confounder presents a 

limitation. There are papers that have found a correlation between overtime hours and the 

consistency of dinner times. The more overtime work one does, the later dinner is eaten. It is 

possible that the positive association between work hours and obesity is mediated through more 
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time spent in employment, which then leads to reduced time spent preparing home cooked meals, 

exercise and sleep. Reduced physical activity and irregular eating habits could possibly influence 

the risk of obesity.  The results of this analysis suggest several topics for further research. Further 

analysis could include examining more closely the role of physical activity to the consumption of 

unhealthy foods.  

There are fundamental changes in the nature of work and organization of time.  

Americans have transitioned from working in active jobs to sedentary jobs. Long hours may be 

contributing to the rising obesity problem by reducing time for physical activity, particularly for 

individuals working in sedentary occupations. Table 3 shows physical activity influences 

obesity. The results show people that engage in vigorous activity more than 20 times per week 

have 0.61 lower odds of being diagnosed with Class 3 obesity compared to people who have 

never engaged in vigorous activity. More research is needed with nationally representative data 

to better identify the mechanisms of the relationship between long work hours, physical activity, 

and obesity risks. 

 Changes in when and how much people work, particularly working longer hours or non-

standard shifts, may have implications for health and well-being. As such, policies that inform 

the population of this health concern and that can assist both men and women who work long 

hours to reduce the time costs of sustaining a healthy diet and physical activity routine may be 

beneficial. Work time is also closely related to many other dimensions of work that also affect 

health such as working conditions, job satisfaction, occupation status, income, and in the United 

States, health insurance. Further research should examine the potential mechanisms mentioned to 

understand the relationship between work time and obesity better. 
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Obesity is an important public health burden worldwide as it is associated with morbidity, 

disability, and mortality. The prevalence of obesity is increasing rapidly and is imperative to 

understanding the factors that may possibly influence obesity. The findings of this study are 

valuable because they show us the importance of adopting a healthy lifestyle which includes 

having a balance in the professional world where employees are inundated with work and 

priorities. Working long hours has serious implications on health such as being diagnosed with 

Class 3 obesity. It is essential for people to understand the importance of physical activity and 

the effect long working hours has on their overall health. 
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Appendix 

Table 4A (Model 2: Logistic Regression Model)  

bmi40 
Odds Ratio    Std. Err.       t P>t     

[95% 
Conf. Interval] 

       

female 1.36 0.15 2.79 0.01 1.10 1.69 

       

Hours Worked: Reference Category- Less than 35 Hours       

Full-Time(35-40 Hours) 0.83 0.24 -0.65 0.52 0.47 1.46 

41-49 Hours 0.98 0.33 -0.06 0.95 0.50 1.91 

50-59 Hours 1.10 0.38 0.28 0.78 0.56 2.18 

60+ Hours 1.70 0.61 1.49 0.14 0.85 3.42 

       

Age: Reference Category- 18-29 years       

30-39 years 1.88 0.25 4.72 0.00 1.45 2.45 

40-49 years 1.76 0.23 4.27 0.00 1.36 2.28 

50-59 years 1.94 0.28 4.65 0.00 1.47 2.57 

60+ years 0.90 0.14 -0.69 0.49 0.67 1.21 

       

Education: Reference Category: Less than High School       

HSG 1.28 0.07 4.41 0.00 1.15 1.43 

Some College 1.29 0.08 4.18 0.00 1.14 1.46 

AA 1.28 0.08 3.92 0.00 1.13 1.45 

BA/BS 0.77 0.05 -4.11 0.00 0.68 0.87 

MA+ 0.59 0.05 -6.65 0.00 0.51 0.69 

       

Poverty Threshold: Reference Category- Above Poverty Threshold       

Below poverty threshold 1.14 0.06 2.34 0.02 1.02 1.26 
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 Odds Ratio    Std. Err.       t P>t     
[95% 
Conf. Interval] 

Marital Status: Reference Category- Married       

Widowed 1.22 0.11 2.18 0.03 1.02 1.46 

Divorced 1.11 0.04 2.49 0.01 1.02 1.20 

Separated 1.06 0.08 0.74 0.46 0.91 1.22 

Never married 1.42 0.06 8.53 0.00 1.31 1.53 

       

Race: Reference Category- White       

Black/African American 1.54 0.06 11.03 0.00 1.43 1.66 

American Indian/Alaskan Native 1.72 0.23 4.04 0.00 1.32 2.23 

Asian 0.17 0.03 -11.05 0.00 0.13 0.24 

Multiple Race 1.52 0.17 3.73 0.00 1.22 1.90 

       

Second Job: Reference Category- No, don't have more than 1 job       

Yes, have more than 1 job 0.99 0.05 -0.11 0.91 0.89 1.10 

       
Industry: Reference Category- Agriculture, Construction, Mining, 
Manufacture       

Wholesale & Retail 1.04 0.06 0.68 0.50 0.93 1.16 

Transportation 1.46 0.11 5.01 0.00 1.26 1.70 

Finance, Science, Healthcare & Management 1.33 0.07 5.73 0.00 1.20 1.46 

Adminstrative & Support 1.18 0.09 2.13 0.03 1.01 1.37 

Education Services 1.36 0.09 4.93 0.00 1.21 1.54 

Arts & Entertainment 1.07 0.14 0.49 0.62 0.82 1.39 

Accomodation & Foods 0.82 0.06 -2.70 0.01 0.70 0.95 

Other Services 1.01 0.08 0.17 0.86 0.86 1.20 

Public Administration 1.47 0.10 5.52 0.00 1.28 1.69 

Armed Services 1.33 0.66 0.59 0.56 0.51 3.50 
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Smoking Status: Reference Category- Current Smoker Odds Ratio    Std. Err.       t P>t     
[95% 
Conf. Interval] 

Current some day smoker 0.92 0.19 -0.41 0.69 0.61 1.39 

Former smoker 1.30 0.21 1.69 0.09 0.96 1.78 

Never smoked 1.17 0.21 0.87 0.38 0.82 1.66 

       

Alcohol Status: Reference Category- Lifetime Abstainer       

Former drinker 1.18 0.17 1.18 0.24 0.90 1.55 

Current drinker 0.93 0.12 -0.59 0.56 0.72 1.19 

       

Vigorous Activity (times per week): Reference Category-Never       

0.5 times 1.01 0.07 0.17 0.86 0.88 1.16 

<10 times 0.52 0.02 -19.03 0.00 0.49 0.56 

10-20 times 0.78 0.13 -1.55 0.12 0.56 1.07 

>20 times 0.61 0.10 -3.10 0.00 0.45 0.83 

       

Interaction effects: female#hourswrk2        

1#Full-Time(35-40 Hours) 1.11 0.10 1.17 0.24 0.93 1.34 

1#41-49 Hours 1.40 0.17 2.74 0.01 1.10 1.78 

1#50-59 Hours 1.05 0.13 0.44 0.66 0.83 1.34 

1#60+ Hours 0.98 0.13 -0.15 0.88 0.76 1.27 

       

Interaction effects: age#hourswrk2        

30-39 years#Full-Time(35-40 Hours) 0.77 0.10 -1.99 0.05 0.59 1.00 

30-39 years#41-49 Hours 0.81 0.15 -1.14 0.26 0.57 1.16 

30-39 years#50-59 Hours 0.74 0.14 -1.58 0.11 0.52 1.07 

30-39 years#60+ Hours 0.53 0.12 -2.71 0.01 0.34 0.84 

40-49 years#Full-Time(35-40 Hours) 0.89 0.12 -0.91 0.36 0.68 1.15 

40-49 years#41-49 Hours 0.79 0.14 -1.27 0.20 0.55 1.13 

40-49 years#50-59 Hours 0.90 0.17 -0.58 0.56 0.63 1.29 
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 Odds Ratio    Std. Err.       t P>t     
[95% 
Conf. Interval] 

40-49 years#60+ Hours 0.58 0.13 -2.52 0.01 0.38 0.88 

50-59 years#Full-Time(35-40 Hours) 0.70 0.10 -2.56 0.01 0.53 0.92 

50-59 years#41-49 Hours 0.54 0.11 -3.10 0.00 0.36 0.80 

50-59 years#50-59 Hours 0.75 0.15 -1.47 0.14 0.51 1.10 

50-59 years#60+ Hours 0.51 0.12 -2.94 0.00 0.33 0.80 

60+ years#Full-Time(35-40 Hours) 1.12 0.17 0.74 0.46 0.83 1.52 

60+ years#41-49 Hours 0.84 0.21 -0.69 0.49 0.51 1.38 

60+ years#50-59 Hours 1.28 0.30 1.08 0.28 0.82 2.02 

60+ years#60+ Hours 0.49 0.15 -2.31 0.02 0.26 0.90 

       

Interaction effects: female#age        

1#30-39 years 1.15 0.12 1.36 0.18 0.94 1.40 

1#40-49 years 1.04 0.11 0.35 0.73 0.85 1.26 

1#50-59 years 1.08 0.11 0.74 0.46 0.88 1.32 

1#60+ years 0.96 0.13 -0.28 0.78 0.75 1.25 

       

Interaction effects: hourswrk2#smokestatus2        

Full-Time(35-40 Hours)#Current some day smoker 1.41 0.35 1.40 0.16 0.87 2.28 

Full-Time(35-40 Hours)#Former smoker 1.32 0.23 1.62 0.11 0.94 1.86 

Full-Time(35-40 Hours)#Never smoked 1.32 0.25 1.46 0.14 0.91 1.91 

41-49 Hours#Current some day smoker 1.18 0.39 0.48 0.63 0.61 2.27 

41-49 Hours#Former smoker 1.07 0.23 0.34 0.74 0.71 1.62 

41-49 Hours#Never smoked 1.27 0.27 1.10 0.27 0.83 1.93 

50-59 Hours#Current some day smoker 1.42 0.45 1.10 0.27 0.76 2.65 

50-59 Hours#Former smoker 1.29 0.29 1.16 0.25 0.84 1.99 

50-59 Hours#Never smoked 1.46 0.33 1.69 0.09 0.94 2.28 

60+ Hours#Current some day smoker 2.36 0.82 2.47 0.01 1.19 4.67 

60+ Hours#Former smoker 1.73 0.41 2.30 0.02 1.08 2.76 
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 Odds Ratio    Std. Err.       t P>t     
[95% 
Conf. Interval] 

60+ Hours#Never smoked 1.61 0.39 1.96 0.05 1.00 2.61 

       

Interaction effects: hourswrk2#alcstat        

Full-Time(35-40 Hours)#Former drinker 1.18 0.18 1.04 0.30 0.87 1.60 

Full-Time(35-40 Hours)#Current drinker 1.09 0.15 0.61 0.54 0.83 1.42 

41-49 Hours#Former drinker 1.25 0.29 0.95 0.34 0.79 1.98 

41-49 Hours#Current drinker 1.17 0.23 0.78 0.44 0.79 1.72 

50-59 Hours#Former drinker 1.05 0.23 0.21 0.84 0.68 1.62 

50-59 Hours#Current drinker 0.90 0.17 -0.56 0.58 0.63 1.30 

60+ Hours#Former drinker 0.77 0.18 -1.11 0.27 0.49 1.22 

60+ Hours#Current drinker 0.76 0.15 -1.42 0.16 0.51 1.11 

       

_cons 0.02 0.00 -14.77 0.00 0.01 0.03 
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Adjusted Wald Test Results 

Interaction 1: testparm female#i.hourswrk2    

Adjusted Wald test 

 

 ( 1)  [bmi40]1.female#35.hourswrk2 = 0 

 ( 2)  [bmi40]1.female#41.hourswrk2 = 0 

 ( 3)  [bmi40]1.female#50.hourswrk2 = 0 

 ( 4)  [bmi40]1.female#60.hourswrk2 = 0 

 

       F(  4,  4078) =    2.44 

            Prob > F =    0.0450 

 

Interaction 2: testparm i.age#i.hourswrk2 

 

Adjusted Wald test 

 
 ( 1)  [bmi40]30.age#35.hourswrk2 = 0 

 ( 2)  [bmi40]30.age#41.hourswrk2 = 0 

 ( 3)  [bmi40]30.age#50.hourswrk2 = 0 

 ( 4)  [bmi40]30.age#60.hourswrk2 = 0 

 ( 5)  [bmi40]40.age#35.hourswrk2 = 0 

 ( 6)  [bmi40]40.age#41.hourswrk2 = 0 

 ( 7)  [bmi40]40.age#50.hourswrk2 = 0 

 ( 8)  [bmi40]40.age#60.hourswrk2 = 0 

 ( 9)  [bmi40]50.age#35.hourswrk2 = 0 

 (10)  [bmi40]50.age#41.hourswrk2 = 0 

 (11)  [bmi40]50.age#50.hourswrk2 = 0 

 (12)  [bmi40]50.age#60.hourswrk2 = 0 

 (13)  [bmi40]60.age#35.hourswrk2 = 0 

 (14)  [bmi40]60.age#41.hourswrk2 = 0 

 (15)  [bmi40]60.age#50.hourswrk2 = 0 

 (16)  [bmi40]60.age#60.hourswrk2 = 0 

 
       F( 16,  4066) =    2.06 

            Prob > F =    0.0076 
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Interaction 3: testparm female#i.age 

 

Adjusted Wald test 

 

 ( 1)  [bmi40]1.female#30.age = 0 

 ( 2)  [bmi40]1.female#40.age = 0 

 ( 3)  [bmi40]1.female#50.age = 0 

 ( 4)  [bmi40]1.female#60.age = 0 

 

       F(  4,  4078) =    0.86 

            Prob > F =    0.4848 

 

 

Interaction 4: testparm i.hourswrk2#i.smokestatus 

Adjusted Wald test 

 
 ( 1)  [bmi40]35.hourswrk2#12.smokestatus2 = 0 

 ( 2)  [bmi40]35.hourswrk2#20.smokestatus2 = 0 

 ( 3)  [bmi40]35.hourswrk2#30.smokestatus2 = 0 

 ( 4)  [bmi40]41.hourswrk2#12.smokestatus2 = 0 

 ( 5)  [bmi40]41.hourswrk2#20.smokestatus2 = 0 

 ( 6)  [bmi40]41.hourswrk2#30.smokestatus2 = 0 

 ( 7)  [bmi40]50.hourswrk2#12.smokestatus2 = 0 

 ( 8)  [bmi40]50.hourswrk2#20.smokestatus2 = 0 

 ( 9)  [bmi40]50.hourswrk2#30.smokestatus2 = 0 

 (10)  [bmi40]60.hourswrk2#12.smokestatus2 = 0 

 (11)  [bmi40]60.hourswrk2#20.smokestatus2 = 0 

 (12)  [bmi40]60.hourswrk2#30.smokestatus2 = 0 

 
       F( 12,  4070) =    0.92 

            Prob > F =    0.4882 
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Interaction 5: testparm i.hourswrk2#i.alcstat 

Adjusted Wald test 

 
 ( 1)  [bmi40]35.hourswrk2#2.alcstat = 0 

 ( 2)  [bmi40]35.hourswrk2#3.alcstat = 0 

 ( 3)  [bmi40]41.hourswrk2#2.alcstat = 0 

 ( 4)  [bmi40]41.hourswrk2#3.alcstat = 0 

 ( 5)  [bmi40]50.hourswrk2#2.alcstat = 0 

 ( 6)  [bmi40]50.hourswrk2#3.alcstat = 0 

 ( 7)  [bmi40]60.hourswrk2#2.alcstat = 0 

 ( 8)  [bmi40]60.hourswrk2#3.alcstat = 0 

 
       F(  8,  4074) =    1.02 

            Prob > F =    0.4216 
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