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ABSTRACT OF THE THESIS

Association between Work and Dietary Behaviors:

An Exploratory Descriptive Study

by

Nathaly Jossabeth Aquino

Master of Science in Environmental Health Science
University of California, Los Angeles, 2019

Professor Wendie A. Robbins, Chair

Health effects at work from exposures to biological, chemical, physical,
mechanical, and psychosocial hazards have often been subjects of company safety
programs. Nutrition contributes to health, well-being, and productivity at work. Eating a
well-balanced diet allows for the body to process nutrients and to maximize them for
optimal energy. Poor dietary habits lead to fatigue, decreased mental ineffectiveness,
and decreased the ability to perform the job effectively. Nutrition is a function of dietary
behaviors and physiological processes that are influenced by the environment, including
the work environment. Effects of work on dietary behaviors have been studied in a
limited number of occupations, for example, professional drivers and airport personnel.

Each individual industry deals with its work environment having different food options



that can influence eating behaviors. Characteristics of work such as shift work, have
also been studied and shown to influence the attainment of nutritional goals.

A cross-sectional, descriptive, pilot study was conducted to explore work in
relation to patterns of eating and nutritional intake. The aim was to explore work
characteristics (hours worked, work setting and job category) in relationship to when,
where, and with whom workers ate and to determine whether this was associated with
nutritional guideline targets. It was hypothesized that work characteristics would be
associated with when, where, and with whom workers ate, and this would influence the
attainment of nutritional guideline targets. The goal was to gather information that could
provide guidance to employers about work characteristics that facilitate nutritional
adequacy and also guide nutrition education for workers to equip them to achieve
healthy nutrition.

This explorative, descriptive, pilot study utilized a research data set obtained
from 51 healthy, employed men. Work characteristics (hours worked per week, work
setting, and the North American Industry Classification System (NAICS) code were
collected by a self-report questionnaire. Dietary behaviors were self-reported and
categorized as the place food was purchased and consumed (for example, purchased
at the supermarket, restaurant, cafeteria, eaten at work, home or car), when meals were
eaten (breakfast, lunch, dinner or snack), and whether meals were eaten alone or with
others. Nutritional analysis was conducted using the National Institutes of Health (NIH)
ASA24, Automated Self-Administered 24-Hour Dietary Assessment Tool. Statistical

analysis was conducted using STATA version 16.



Associations were found between several occupational characteristics and
dietary patterns. Time as total hours worked per day was inversely correlated with
meeting the nutritional goal for grains (r=-0.37, p= 0.01), and remained significant after
controlling for total nutrient intake, p = 0.001. Construction workers (n= 4) were 2.4
times more likely and information technology workers (n= 2) were 3.2 times more likely
to purchase their dinner meals at a restaurant compared to professional workers. Other
dietary patterns were noted for this population of employed men. Participants did not
meet the nutritional guidelines for at least one or more food groups: 90.2% did not meet
caloric intake goal, 86.3% were below the grain intake, 94.1% and 82.4% were below
the dairy and total fiber intake. Workers eating breakfast somewhere other than home
and work were 1.6 times more likely to be under the calorie target. Eating breakfast
alone had a correlation with not meeting the dairy targets (X2 [4, N=44] = 9.47, p=
0.05). The pilot study characterized work in different ways from previous studies and
dietary behaviors were studied in great detail using different methods of
characterization. With the information learned from this small pilot study, a larger study
can be built to focus on high-risk occupations in order to develop ways to help workers

meet the nutritional guidelines, and helping achieve the Total Worker Health™ goal.
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1. INTRODUCTION

1.1 Hypothesis and Aims
The aims of the research were (1) to determine if when, where, and with whom
workers ate in a work day varied by the characteristics of work and (2) to determine if
attainment of nutritional guideline targets varied across the characteristics of work. The
hypotheses were that characteristics of work would be associated with dietary behaviors

and would be associated with attainment of nutritional guideline targets.

Figure 1: Hypothesis 1: Characteristics of Work are Associated with Dietary

Behaviors
Work Characteristics > Dietary Behaviors
® HOUI’S Worked Per Week ° Mea's eaten per day
O <40, 40, or >40 hours o Breakfast, Lunch, Dinner, or
e Work Setting Snacks
o Office, Home, Mobile, or e Where workers eat
Other o Home, Work, Cafeteria,
e NAICS Code Restaurant, Car, or Other
o Construction, Retail, e Where workers purchased
Information, Professional, their meal
Administrative, Educational,
o Supermarket (prepared meal
Health Care, Entertainment,
at home), Restaurant, or
or Other services (except
Other
Public Administrators) ]
e Whom workers eat with
1 o Alone, Company, or Other




Figure 2: Hypothesis 2: Characteristics of Work are Associated with Attainment of
Nutritional Goals

Work Characteristics Nutritional Goals
< PA— >

e Hours Worked Per Week e Caloric Intake

o <40, 40, or >40 hours e Empty Calories

e Work Setting e Fiber

o Office, Home, Mobile, or e Saturated Fats

Other
e Sodium

e NAICS Code

e Food Groups
o Construction, Retalil,

. . o Dairy, Fruit, Grain, Protein,
Information, Professional,

. . . or Vegetables
Administrative, Educational,
Health Care, Entertainment,

or Other services (except

Public Administrators)

1.2 Background
1.2.1 Work and Dietary Behaviors
Dietary patterns and preferences are associated to an individual’s socioeconomic
situation (Hulshof et al. 2003). Economic factors can result in consumption of less
nutritious, energy dense foods because they are cheaper for people to purchase
compared to more nutritious foods. . The wage of a worker and cost of food may

influence what the worker is eating (Walsh & Nelson 2010; Du Plessis 2011). Cost or
2



discount, brand, and marketing strategy also influence the purchase of food
(Waterlander et al. 2013; Berger et al. 2007; Nie & Zepeda 2011).

Unhealthy diets have been seen more often in people of lower socioeconomic
status (SES), which is linked with the factors of education level and income level. SES
is related to unhealthy dietary habits because of access and availability of food. In a
study reported by Galobardes et al. 2001, sugar, fried foods and meat consumption
increased as the education level of men decreased. Men with lower education levels
consumed less nutrient-dense food. Lower education and occupation independently
contribute to dietary habits. In a study of German adults, those with low level of
education tended to eat more sugar and fatty foods than adults with higher levels of
education (Finger et al. 2013). The rich sugar and fatty intake was later found to be
associated with higher physical expenditure in occupations endured by workers with
lower levels of education. This suggests that workers who are at a socioeconomic
disadvantage are already placed at a nutritional disadvantage. A study in France found
that education and occupation were independent risk factors for high intake of unhealthy
food (Hassen et al. 2016). In the United States, individuals with higher SES selected
better food choices where the individuals considered the food safety, nutrition, and taste
of the food (Wang & Chen 2011). This Unites States study also found that the
participants who had higher SES were more aware of health problems associated with
unhealthy eating behaviors. However, a study of the Dutch diet found that education but
not occupational category was associated with poor diet (Schoufour et al. 2018). Many
studies have focused on how SES affects an individual’s unhealthy eating behaviors.

The occupations are categorized as blue collar jobs with very broad classification. A



more detailed analysis on the occupation, which includes classification through a
reputable system, needs to be studied. Other working conditions have been shown to
affect dietary behaviors for example, shift work (Balierio et al. 2014; Knutsson &
Boggkid 2010; Koller M 1983) and working hours (Escoto et al 2012).

Eating with company or alone is a dietary behavior that has been shown to affect
the attainment of adequate nutrition. One study found that the diet quality of people who
ate alone versus those who ate with someone was lower (Chae et al. 2018). Eating with
company offers a chance to try new foods and to have encouragement from others to
eat healthy. It is also an opportunity to share time in happiness. Another study offered
some explanation for this finding by showing that eating with company was associated
with the increased consumption of fruit and vegetables (EUFIC 2005). Eating alone has
been linked to having a lower food diversity and depression (Yumi et al. 2012). Eating
alone does not offer the opportunity to try new food groups or food types in general. The
individual stays with the same type of foods they have liked their entire life. The study
demonstrated how eating with others is simple and inexpensive to improve mood status
and food diversity.

1.2.2 Work-related Dietary Behaviors and Health

The relationship between diet and occupation has been studied in workers who
develop nutrition related diseases. Studies have found associations between shift work
and gastrointestinal disorders (Knutsson & Boggkid 2010). Working a night affected the
diet in a negative way, where workers are more likely to eat less nutrient dense foods.
Workers in the oil industry, who are known to rotate schedules and take on extra shifts,

have been studied. The prevalence of having gastrointestinal issues was shown to be



higher for night shifts as opposed to day shift workers (Wyse el al. 2017; Koller 1983).
Another study examined aviation ground employees, agent service and office workers
of an airline. A strong association between digestive symptoms (e.g., loss of appetite,
bloating, constipation) suggested a stress component related to the occupation
(Takaoka et al. 2016). Studies have focused on gastrointestinal symptoms and disease.
Diet was studied as disease outcomes raised, if no disease or symptom was noted then
the workers were deemed to be okay.

Understanding dietary intake and its role in worker’s health is important. The
literature confirms strong associations between diet and health, such as sodium intake
with high blood pressure (Aburto et al. 2013) and low vegetable consumption with
stroke (He, Nowson & MacGegor 2006). Preventing these types of adverse effects can
be achieved, and it can start in the workplace. According to the 2018 Bureau of Labor
Statistics, the average American works 42.5 hours per week, or about 8.5 hours per day
(Bureau of Labor Statistics 2018). This indicates that the average American worker
spends over 1/3 of their day at their workplace. Evidence shows that eating healthy can
maintain good health while reducing the risk of chronic disease such as, hypertension,
cardiovascular disease and obesity throughout one’s lifespan (Healthy People 2020;
World Health Organization 2018).

1.2.3 Nutritional Target Guidelines

Dietary guidelines change over the course of the years. The 1990 National
Nutrition Monitoring and Related Research Act states that every 5 years the U.S
Department of Health and Human Services (HHS) and the U.S Department of

Agriculture (USDA) must publish a report containing nutritional and dietary guidelines



for the public. Reviews of current scientific data are taken into account when making a
change to the guidelines (Lichtenstein & Karpyn, 2018). For the purpose of this thesis,
the guidelines published in the 2015-2020 Dietary Guidelines for Americans were used.
The goal of the guide is to help Americans select a healthy diet with a focus on

preventing diet-related diseases.

Table 1: 2015-2020 Dietary Guideline Targets by Food Group

Food Group 2015-2020 Guideline Target [@]
Dairy 3C
Fruit 2C
Grain 7.50z
Protein 3.50z
Vegetable 3C

[a] C = cup, Oz = ounces. [b] Food intake patterns were taken at 2,200 calories to meet the needs of a male between the age of 31

to 50 years of age.



Table 2: 2015-2020 Dietary Guideline Targets by Nutritional Goals

Daily Nutritional Goals Source [ 2015-2020 Guideline Target
[bic]
Calorie Intake 2,200 kcal
Dietary Fiber 14 g/ 1000 kcal 30.8¢g
Empty Calorie [ < 380 kcal
Saturated Fat, % kcal DGA <10%
Sodium UL 2,300 mg

[a] 14q fiber per 1,000 kcal = basis for adequate intake for fiber, DGA = 2015-2020 Dietary Guidelines recommended limit, UL
= Tolerable Upper Intake Level. [b] kcal = kilocalorie = 1 calories, g = gram, mg = milligram. [c] Food intake patterns were taken
at 2,200 calories to meet the needs of a male between the agesof 31 to 50 years of age. [d] Empty calories are calories derived

from food that do not contain nutrients or foods composed primarily of: sugar, fats or oils, or alcohol.

1.2.4 Total Worker Health™

In June 2011, the National Institute for Occupational Safety and Health (NIOSH)
launched the Total Worker Health™ program (Schill et al. 2013). Total Worker Health™
is an integration of occupational safety and health with the appropriate aspects outside
the workplace while promoting overall health and preventing disease.

Worker’s health does not just mean protecting the worker from chemical,
physical, and biological hazards. Many companies focus on employee protection,
worker’'s compensation, and employee assistance programs. The Total Worker
Health™ program helps integrate the protection of employees followed by promoting
total health, safety, and well being of the worker; preventing workers from injury and

illness that may occur to impair health. These programs help create an environment



where employees may thrive in all areas. For example, access to healthy, affordable
food option or prevention of stressful job monitoring programs.

As worker demographics and health insurance cost and productivity shift,
employers are beginning to shift their focus. In the past, employers were more
concerned with the identification, evaluation and control of exposures to hazards,
prevention of injury/ iliness/fatality, and risk assessment. New employment patterns
such as the global economy and competition for workers have created labor shortages
for particular jobs (Canton 2006; Clifton 2011). Population demographics are also
changing where there are growing numbers of older workers in the workforce (Hammill
2013). According to the U.S Bureau of Labor Statistics, by 2024 workers age 65 and
older are expected to be at 13 million, having a 86% growth when compared to the 5%
growth of the labor force as a whole (Toossi and Torpey 2017). Older workers are
considered a vulnerable worker population group by NIOSH (Cutter el al. 2005). As
people age, they can also be at increased risk of inadequate nutrition because of
physiological changes such the body’s inability to recognize vital deficits like: hunger
and thirst (Pilgrim & Robinson 2015), as well as a decrease in absorption of essential
nutrients such as vitamins and minerals (Ambrecht et al. 1979; Ensrud et al. 2000;
Veldurthy et al. 2016 ). Given the trends observed in the modern workforce, it is
important that human resources and occupational professionals focus on health and
productivity management.

A cross-sectional, descriptive, pilot study to explore associations between
characteristics of work, patterns of eating (when, where, and with whom workers eat)

with attainment of nutritional guideline targets was conducted due to the suggestive



evidence linking health and work productivity with diet. This pilot study was nested
within a larger, ongoing study being conducted at a metropolitan ambulatory care clinic
in Los Angeles, California. The research was reviewed and approved by the University

of California Los Angeles, Human Research Subjects, Institutional Review Board (IRB).

2. METHODS
2.1. Participants

A de-identified data set for this pilot study was drawn from an ongoing research
study of male health. There were no records for women in the de-identified data. The
final set was composed of records that had complete information for the variables of
interest for this thesis research (85% of the existing records). The sample size was
determined by the available records with complete data and not an a priori sample size
calculation.

The pilot study population was comprised of 51 healthy, employed men who had
presented for a health check-up at a large metropolitan ambulatory care clinic. The
study population was between the ages of 28 and 55 years old (mean age and standard

deviation, 39.7,+ 6.4) and 43.1% were White (Non-Hispanic). General characteristics of

the study population are shown in Table 3.



Table 3: General Characteristics: Ethnicity, Age, Hours Worked, Work Location, &

NAICS code Occupation

Characteristics n Percent
(%)

Ethnicity 51

Asian 10 19.6

African American 7 13.7

Other 3 59

White (Hispanic) 9 17.7

White (Non Hispanic) 22 43.1
Age

28-37 Years Old 16 31.3

38-47 Years Old 28 54.9

48-57 Years Old 6 11.8

Unknown 1 2.0
Hours Worked

<40 Hours 6 11.8

40 Hours 33 64.7

>40 Hours 12 23.5
Work Location

Home 2 3.9

Mobile (Driving around) 2 3.9

Office 37 72.6

Other 10 19.6
NAICS Code for Occupation

23- Construction 4 7.8

45- Retail Trade 3 5.9

51- Information 2 3.9

54- Professional, 19 37.3

Scientific, and Technical

56- Administrative and 13 25.5

Support and Waste

Management

61- Educational Services 2 3.9

62- Health Care and 3 5.9

Social Assistance

71- Arts, Entertainment, 1 2.0

And Recreation

81- Other Services (except 4 7.8

Public Administrators)

10



2.2.Questionnaires
2.2.1. ASA24 (Automated Self-Administered 24-Hour Dietary Assessment Tool)

The ASA24 self-report questionnaire was used by participants to report their
eating behavior. The ASA24-hour dietary assessment tool is a web-based tool provided
by The National Cancer Institute (NCI) to the research community (National Cancer
Institute 2019). The ASA24 tool is used for 24-hour recalls and is also known as food
diaries. The records obtained from the study participants were used to create a
complete nutrient analysis for one working day. Only one working day was collected
because, it was the only data available at the time of the pilot study. Caloric intake by
meal, daily calorie consumption and allowed, daily food group targets (target,
consumed, and status), and nutrients intake (target, consumed, and status) were
provided in the nutrient analysis participant profile.

The questionnaire specified meals as breakfast, lunch, dinner, or snacks.
Participants were asked to specify date and time of meals. The participants were asked
to choose from drop-down lists the location of meals, the type and portion of food or
beverage they consumed, where they purchased their food and whether they ate alone
or with someone. Participants were asked to report if they took any supplements during
that 24-hour eating period.

2.2.2. International Physical Activity Questionnaire (IPAQ)

The International Physical Activity Questionnaire (IPAQ) is a self-administered
guestionnaire developed in Geneva in 1998 which underwent reliability and validity
testing across many countries during 2000 (Scienze della prevenzione 2002). Job title

was collected as part of the International Physical Activity Questionnaire (IPAQ)..

11



The IPAQ collected self-report data on physical activity done by participants over
a seven-day span. Participants were asked to think about activities they performed at
work, home, or while getting from one place to another. Participants were asked to
classify their activities as vigorous, hard physical effort that made them breathe harder
than normal, or as moderate, moderate physical effort that made them breathe

somewhat harder than normal.

2.3. Characterizing Occupation

Occupation was characterized based upon time factor (hours worked: <40, 40,
>40) and setting (home, office, mobile, or other). Time factor was important for
understanding how long the individual spent at their job.

Occupations were categorized using the North American Industry Classification
System (NAICS) Occupation. This classification system was developed as a standard
for use by Federal statistical agencies in classifying occupations (NAICS Association
2018). The main purpose of NAICS is to standardize occupational descriptors so as to
collect and make available to the community statistical data relating to the economic

status of the United States. NAICS is managed by the Census Bureau.

2.4.Variables of main interest
The independent variables of main interest were work characteristics. The
population was categorized by: hours worked per week (<40, 40 or >40), work location

(home, office, mobile, or other) and NAICS code occupation.

12



The dependent variables of interest were dietary behaviors, defined as when,
where, what, and with whom workers ate in a 24-hour work day and attainment of
nutritional guidelines. The dietary data were entered into the online ASA24 program.
Participants entered the food, drink, vitamins and supplements consumed at each meal
period (breakfast, lunch, dinner, and snacks). They entered the time that each meal or
snack began. Where the meal was eaten was categorical and chosen from a drop-down
menu that included home, work (cafeteria, work station, other), cafeteria not at work,
restaurant, fast food restaurant, car, and other. The participant chose whether they ate
with someone (yes/no).

Participant’s age and race/ethnicity was also assessed to see if it played a role in

the dependent variables and to understand the study group.

2.5. Nutritional Goals & Food Groups of Interest

The nutritional goals of interest are calorie intake, dietary fiber, empty calorie,
saturated fat, and sodium. All the nutrients are part of the 2015-2020 Dietary Guidelines
for Americans, but further the purpose of the study emphasis was placed on five specific
nutrients. Calorie intake was selected to look at the overall consumption of food; the
body needs calories to work appropriately. Calorie consumption to low or too high will
lead to health problems. Empty calories, are calories that are poor in nutrients meaning
they lack the adequate vitamins and minerals. Empty calories can indicate if the
individual is eating high amounts of sugar, fat, or alcohol. Dietary fiber is a good
indicator to see if an individual is eating a diet rich in fruits, vegetables, grains, or beans.

Consuming high amount of saturated fats can lead to health issues in the blood.

13



Saturated fats should be limited and instead replaced with health fats. Lastly sodium
was selected to be analyzed; sodium is import in the body’s fluid balance and most
importantly associated with hypertension, a well studied disease linked to sodium.
Eating high amounts of sodium may indicate consumption of processed foods, which is
important to understand.

The food groups analyzed are dairy, fruit, grain, protein, and vegetable. All five
groups were selected because they are all part of the 2015-2020 Dietary Guidelines for

Americans. No further emphasis was placed since there were only five groups.

2.6. Statistical Analysis
Data were analyzed using STATA, statistical software version 16. Descriptive
statistics are reported as mean and standard deviation (std) for normally distributed
data, otherwise as counts and percent. The Shapiro-Wilk test was used to assess for
normality within the data. Pearson’s chi squared tests and Spearman’s rank correlations
were used for tests of association, the latter for non-normal data sets. Chi square tests
with p <0.05 and correlation coefficients >0.30 were explored further using binomial or

multinomial logistic regression. A p <0.05 was considered significant.

3. RESULTS
Only age was normally distributed, all other variables studied were not normally

distributed.

3.1. Work and Dietary Behaviors: When, Where, and With Whom

14



No statistically significant relationships were found between characteristics of
work (hours worked, setting, NCAIS code occupation) and demographic variables for
the study population (age and race/ethnicity), p >0.05. Of the 51 participants, 44
(86.3%) ate breakfast, 46 (90.2%) ate lunch, and all reported eating dinner. The majority
ate breakfast and dinner at home, 27 (61.4%) and 34 (66.7%) respectively, with food
that had been purchased at a supermarket and prepared at home. Prepared at home
was gathered from the ASA24 questionnaire. The location of where eating lunch
occurred varied with 18 (39.1%) reporting eating lunch at their worksite (Table 4).
Where meals were eaten and work setting were explored. The office work setting
showed a significant association with where workers ate lunch (r= 0.40, p= 0.01). Out of
the 46 workers who reported that they ate lunch, 34 worked in an office. Most office
workers ate lunch at work (47.1 %), followed by 17.6% at home; the remaining places
for lunch were distributed between car, cafeteria, or restaurant. Where meals were
eaten was also associated with NAICS code occupation. A significant association was
found for NAICS code occupation and location of the dinner meal (multinomial logistic
regression, p= 0.001). Construction workers were 2.4 times more likely and information
technology workers were 3.2 times more likely to purchase their dinner meal at a
restaurant compared to professional workers. Professional workers tended to purchase
their dinner food at a supermarket, prepare, and eat dinner at home. Place where meals
were eaten was not shown to be associated with the work characteristic of hours

worked.

15



Table 4: Results from Breakfast

Variable N Frequency Percent
Breakfast
Did they eat Breakfast? 51
Yes 44 86.3
No 7 13.7
Where did they eat Breakfast? 44
Home 27 61.4
Work 10 22.7
Cafeteria 1 2.3
Fast Food Restaurant 2 4.6
Car 4 9.1
Other 0 0.0
Where they purchased their 44
Breakfast?
Supermarket 35 79.5
Restaurant 6 13.6
Other 3 6.8
Did they eat alone? 44
Yes 28 63.6
No 15 34.1
Unknown or Missing 1 2.3

16



Table 5: Results from Lunch

Variable N Frequency Percent
Lunch
Did they eat Lunch? 51
Yes 46 90.2
No 5 9.8
Where did they eat Lunch? 46
Home 11 24.0
Work 18 39.1
Cafeteria 2 4.4
Fast Food Restaurant 3 6.5
Car 1 2.2
Other 11 23.9
Where they purchased their 46
Lunch?
Supermarket 26 56.5
Restaurant 17 37.0
Other 3 6.5
Did they eat alone? 46
Yes 19 41.3
No 20 435
Unknown or Missing 7 15.22

17



Table 6: Results from Dinner

Variable N Frequency Percent
Dinner
Did they eat Dinner? 51
Yes 51 100.0
No 0 0.0
Where did they eat Dinner? 51
Home 34 66.7
Work 2 3.9
Cafeteria 1 2.0
Fast Food Restaurant 1 2.0
Car 1 2.0
Other 12 23.5
Where they purchased their 51
Dinner?
Supermarket 32 62.8
Restaurant 17 33.3
Other 2 3.9
Did they eat alone? 51
Yes 5 9.8
No 40 78.4
Unknown or Missing 6 11.8

Total hours worked per day was inversely, moderately correlated with whether a
worker ate breakfast, (r=-0.32, p= 0.02). There was no statistically significant
relationship between total hours worked and NAICS code occupation or work setting.
None of the work characteristics were significantly associated with whom the worker ate

their meals.

3.2 Work and Attainment of Nutrition
No statistically significant relationships were found between attainment of
nutritional goals and age, and race/ethnicity of the study population, p >0.05. The study
indicated that all participants who reported their dietary intake were inadequate in one

or more nutritional groups. Ten participants (19.6%) exceeded the intake guideline for
18



total calories and 36 (70.6%) were under the caloric intake guideline. For grains,

86.3% were below the grain intake guideline; for dairy, 94.1% were below the guideline;,
and for fiber, 82.4% were below the intake guideline. Thirteen participants (25.5%)
exceeded the guideline for empty calories and saturated fat, and 68.6% exceeded the
sodium intake. Table 5 demonstrates participants’ attainment of nutrition throughout all

nutritional groups studied.

Table 7: Attainment status of Nutritional Groups using the 2015-2020 Dietary

Guidelines
Nutritional Group Under (%) Okay (%) Over (%)
Total Calorie [ 36 (70.6) 5(9.8) 10 (19.6)
Grains 44 (86.3) 7 (13.7) —
Vegetables 39 (76.5) 12 (23.5) —
Fruit 40 (78.4) 11 (21.6) —
Dairy 48 (94.1) 3(5.9) —
Protein 22 (43.1) 29 (56.9) —
Empty Calorie ! — 38 (74.5) 13 (25.5)
Saturated Fat — 38 (74.5) 13 (25.5)
Sodium — 16 (31.4) 35 (68.6)
Total Fiber 42 (82.4) 9(17.6) —

[a] Total Calories for a man between 26-40 years of age is between 2,400 and 2,600 calories. The Total Calories for a man
between 41-55 years of age is between 2,200 and 2,400 calories. The values were gathered from the 2015-2020 Dietary
Guidelines. [b] Empty calories are calories derived from food that do not contain nutrients or foods composed primarily of:

sugar, fats or oils, or alcohol.

Associations between work characteristics and attainment of nutrient goals were
explored. Hours worked and meeting the goal for grains (yes/no) had a moderate
inverse relationship (r=-0.37, p= 0.01), that remained after controlling for total caloric
intake in logistic regression, p = 0.001. Work hours were not correlated with the

attainment of the following nutritional groups: total calories, empty calories, total fiber,
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saturated fat, fruit, vegetable, dairy or protein, p >0.05. A significant association was
found for NAICS code occupation and empty calories (multinomial logistic regression,
p= 0.000); total calories were controlled. Health care and social services and retail
workers were 4.3 times less likely to exceed the empty calorie goal compared to the
NAICS category of administrative workers.

Although not associated with any of the specific work characteristics, breakfast
was found to have a significant role in meeting dietary targets for this group of workers.
A strong inverse correlation was found between eating breakfast at home and total
calorie intake for the day (multinomial logistic regression, p= 0.007). Workers eating
breakfast somewhere other than home and work were 1.6 times more likely to be under
the calorie goal when compared to eating at home. Eating breakfast at home had a
moderate inverse correlation with sodium (r=-0.31, p= 0.04).

Where breakfast was purchased was associated with meeting the total fiber goal
(multinomial logistic regression, p= 0.002); total calories were controlled. Among those
who ate breakfast, 91% who purchased breakfast from the supermarket met the fiber
goal compared to 100% of those who purchased breakfast places other than the
supermarket. Eating breakfast alone had a moderate positive correlation with not
meeting the dairy nutritional target (X? [4, N= 44] = 9.47, p= 0.05). Workers who ate

alone ate between 0-1.9 cups of dairy a day.

4. DISCUSSION

4.1.Findings
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Research findings indicated that some, though not all; occupational
characteristics were associated with dietary behaviors and were associated with
attainment of nutritional goals. Total hours worked per day was inversely correlated with
grain attainment, (p= 0.01). The finding of inadequate grain consumption with longer
hours worked suggests that when employees worked longer hours, they are likely to not
meet the nutritional goal of 7.5 oz of grain per day. This finding supports that lower SES,
groups had significantly lower grain intake than those from more advantaged individuals
(Mann 2015; Galobardes et al. 2001). However, individual occupations were not
assessed. Previous studies have been broken down in shift work with the amount of
days worked as opposed to the study that was broken into hours worked.

Based on NAICS categories, the place where workers ate dinner was associated
with meeting dietary guidelines. Construction and information technology workers were
more likely to eat dinner at restaurants than the other NAICS job categories and were
found to consume more sodium than recommended (3,201 mg per day) and exceeded
the guideline of < 2,300 mg per day. Some 75% of construction workers and 100% of
information technology workers did not meet the total fiber guideline. The observations
support the Schulte 2007, study where construction workers were observed to have
poor nutrition. However, papers on information technology workers were not found,
especially when using the NAICS code.

Although not associated with work characteristics, this study found that eating
alone was associated with failure to attain adequate dairy intake (p=0.001). The data
supports the paper that showed that eating with company was associated with healthier

choices for the dairy intake (Chae et al. 2018). Additionally, for the workers in the
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present pilot study, eating dinner with others was associated with consumption of more
protein compared to workers who ate alone, p= 0.04.

To collect all the food data the ASA24 dietary assessment tool was used as
oppose to a food frequency questionnaire (FFQ). FFQ were widely used in
epidemiological studies; however in the 2000 doubts of accuracy were raised in studies
(Schatzkin et al. 2003; Freedman et al. 2006). The dietary assessment is more open
ended questions that collect information that has occurred in the day as oppose to the
FFQ that requires for the participant to recall from over a week. More concrete data may
be collected on the 24 dietary assessments. However, there is still a chance with the
ASA24 that the participants memory may not recall properly. With proper training the
ASA24 can offer data with little bias. The ASA24 has also been standardized and helps
reduce interviewer bias since participant can do it at the comfort of their home.

4.2.Limitations

The study used a small sample size and existing data set which is not
representative of the entire American population of workers and that limited statistical
power in all areas. A larger study population based on a priori sample size calculations
is recommended for a further study. Purposive sampling to better represent a
distribution of occupations would also provide better representation.

The study utilized the ASA24-hour dietary assessment to collect dietary
information and this tool has been shown to be valid for general categories of food
groups and nutrients, capturing ~80% of food actually consumed (Kirkpatrick et al.
2014). The use of forced-choice drop-down lists may have been a possible limitation.

For example, for categories such as where workers ate lunch, “other” was selected a
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majority of the time which limits more in-depth exploration of associations. . There is
also a limitation that ASA24 method is focused on short-term intake. The ASA24-hour
dietary assessment data that was used for this pilot work represented one work day,
which may not be an accurate representation of usual workday eating. However, it has
been suggested in the literature that episodically consumed foods are better addressed
with statistical techniques than averaging multiples of 24-hour intakes (Dodd et al.
2006). Small sample size limits these techniques in the current study. Additionally, each
participant was asked to remark on whether that particular day was typical of their daily
eating. The ASA24 and IPAQ questionnaires are based on self-report, and therefore,
biases of under reporting for fear of recall error may have occurred. The results of the
study may underestimate associations between work characteristics and diet.

Although many limitations were identified, the study also had its strengths. The
pilot study characterized work in different ways from previous studies and dietary
behaviors were studied in great detail using different methods of characterization. The
thesis also used the validated ASA24 dietary assessment tool which has been shown to
be more accurate for recall of dietary intake than food frequency questionnaire. The

information gained can be further applied to a larger population size.

4.3.Recommendations
Implementation of nutrition programs to increase adherence to nutritional
guidelines would be beneficial for worker total health. Due to the rise of nutrition related
diseases, it is important to protect the workforce. As our workforce ages, it is important

to keep elders healthy. Simple changes, such as substitution to food that worker has
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access to. For example, adding more nutritionally dense food to the vending machine in
the break room or having a cafeteria provide healthier options in meal selection.

Further analysis of larger data sets to explore relationships between occupation
and diet should be conducted as this thesis does not represent all occupations, nor
were the numbers the same in each occupation. . Studying individual occupations from
this thesis and doing a complete analysis would provide vital information on what
occupations should be focused on.

Understanding that occupational hazards do not just come from physical,
chemical, biological, mechanical and psychosocial sources is important. American
workers spend over a third of their day at their job; workplaces should be providing an
environment where workers can thrive and be healthy. This environment should include

considering the effect of work on diet and vice versa.

5. CONCLUSION

Employees spend over one third of their life in their workplace (Bureau of Labor
Statistics 2018). In an aging workforce, nutritional deficiencies become more prevalent,
and ways to prevent these deficiencies are important. This thesis focused on
characterizing different aspects of occupation, based upon time factor (hours worked),
setting (home, office, mobile, or other), and NAICS code occupation with dietary
behaviors (when, where, and with whom workers ate) in a 24-hour work day. The study
found that grain attainment was less likely to be met the more hours an employee
worked. The comparison between occupations was statistically significant when using

NAICS code occupations and attainment of nutritional guidelines. Construction and
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information technology were two occupations identified that did not meet fiber or sodium
guidelines which was attributed to the behavior of going out to eat. The study found, that
eating breakfast alone was associated with failure to meet the diary guidelines. The
prevention of nutrition related disease caused by dietary behaviors can be addressed by
educating our workforce, and taking into account the characteristic of each occupation.
The data collected should be expanded upon to gather a more holistic study. With the
information gained from the present study, a larger study can be built to focus on high
risk occupations to develop ways to help workers meet the guidelines, and helping to

achieve the Total Worker Health™ goals.
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