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Abstract
Background: Eating habits and physical activity are important factors for the development and prevention of non-
communicable diseases. Therefore, the objective of this study was to analyse the beliefs, behaviours, and
experiences of dietary and physical activity habits based on the constructs of the Social Cognitive Theory (SCT).

Methods: An exploratory study with a qualitative methodology and a phenomenological study design was
conducted using focus groups, in-depth interviews, and indirect non-participatory observation. The sessions were
audio-recorded and transcribed with prior written informed consent. Data analysis was performed using a hybrid
approach.

Results: Workers reported that they do not eat vegetables or fruits daily; however, the consumption of fast food and
sugary drinks was frequent. Participants’ behaviour is in�uenced by environmental factors such as reinforcements
(economic bonus and company meetups & events), barriers (workplace policies) and facilitators (availability of
drinking water, free tortillas , dining rooms, and recreational areas); and personal factors, such as low self-control
when when choosing foods from the grains group (e.g. Mexican pastries, noodles and breads), and emotional
confrontation (e.g. few workers try to use strategies to confront their emotions and avoid them from affecting their
eating and physical activity). On the other hand, participants indicated not feeling capable of eating speci�c foods
due to their taste, for example vegetables, and doing physical activity due to factors such as time. Finally, other key
elements in�uencing workers’ behaviours were observational learning (participants eating behaviour and physical
activity are in�uenced by their coworkers and family’s behaviours), social support (coworkers and family) and
outcome expectations (participants’ hoping to improve their health by eating healthy and physical activity
behaviours).

Conclusions: Workers’s eating behaviour and physical activity could be modi�ed if different in�uencing factors are
simultaneously addressed. These �ndings will contribute to the development of worksite health programs, based on
the SCT, to address the key factors that could improve workers’ eating behaviours and physical activity. Keywords:
Eating habits, physical activity, adults, workers, workplace programs, qualitative research, Social Cognitive Theory.

Background
Unhealthy eating and physical inactivity favour the development of non-communicable diseases (1–3) such as
diabetes, hypertension, cardiovascular diseases, and obesity, which are the main causes of morbidity and mortality
in the world (4). The low consumption of vegetables, fruits, whole grains, and water is common in adults, in addition
to the excessive consumption of sugary drinks, desserts, sweets, and alcohol, and the high prevalence of physical
inactivity (5, 6).

These unhealthy behaviours are in part in�uenced by social and individual factors (2, 3, 7, 8), and the work
environment plays a fundamental role as approximately 57.4% of Mexican adults spend most of the day at the
workplace (9) and during this time, workers are exposed to the physical environment of the workplace, such as the
availability of unhealthy food in vending machines, and the organizational structure (for example, policies and work
shifts) that can modify the eating behaviour and the practice of physical activity (10–13).

Accordingly, speci�c studies, based on theories of human behaviour, have been conducted to promote healthy eating
habits and physical activity in the workplace, including intervention programs that implement prevention and
wellness strategies (14) to reduce unhealthy behaviours for non-communicable diseases (10, 11, 14, 15).



Page 3/16

To increase the probability of success of an intervention program, proper planning and priority-setting according to
the target group’s needs assessment is recommended (16–20). Considering that habits are based on interactions
between an individual and its environment (21, 22), and that these behaviours are formed by biological,
psychological and social elements (23), the Social Cognitive Theory (SCT) provides a suitable framework to
understand these aspects. The SCT explains the individual-environment relationship (24) and is useful for
identifying the complexity of people's beliefs and perceptions about food and physical activity.

In Mexico, there is a lack of qualitative studies about people’s knowledge and perception of healthy habits (20).
However, qualitative information on these topics is relevant as it seeks to understand phenomena and behaviours in
uncontrolled environments (25), and it helps to identify critical elements to favour long-term behavioural
modi�cations (26).

Therefore, the objective of this study was to identify the beliefs, behaviours, and experiences related to eating habits
and physical activity of working adults, based on SCT constructs. These �ndings will later contribute to the
development of a nutritional and physical activity counselling program based on the SCT for the adoption of healthy
eating habits and physical activity in working adults.

Methods
This paper followed the guidelines outlined in the consolidated criteria for reporting qualitative research (COREQ)
(27).

Design

A qualitative methodology with a phenomenological study design was used to identify the beliefs, behaviours, and
experiences related to eating and physical activity habits of working adults, through non-participant indirect
observation (IO), focus groups (FGs) and in-depth interviews (IDIs). The non-participant IO identi�es social roles and
generates re�ections about the details, events, or interactions that occur in the environment (28,29). FGs facilitate
group interaction and discussion, enrich testimonies, and build opinions based on previous attitudes and
experiences (30,31). Finally, IDIs allow understanding the speci�c circumstances or events that determine a person's
behaviour and illustrate their experience from a key informant viewpoint. Additionally, IDIs offer greater trust and
anonymity since they are individual (32,33). These methods, in conjunction, allowed the in-depth exploration of the
targeted topics.

Participants and setting

The participants were workers of a company dedicated to the manufacture and marketing of wound care supplies,
personal care, and baby products in the metropolitan area of Guadalajara, Jalisco, Mexico. Workers of both sexes,
aged 18 to 59 years, able to read and write, with morning (7:00 am to 3:00 pm), evening (2:00 to 9:00 pm), or mixed
shifts (7:00 am to 5:00 pm, or 8:00 am to 6:00 pm), and who voluntarily signed the informed consent, were included.
A total of 45 employees participated: 6 in the IDIs and 39 in the FGs.

The key informants in the IDIs were 6 production supervisors (three women and three men) with a mean age of
45.26 years (SD 5.13). One of the supervisors was from the morning shift and �ve from the mixed shift. All
participants were Jalisco natives; �ve of them were single, and three had a bachelor's degree (Table 1).

Thirty-nine workers participated in the focus groups (37 women and two men), mean age was 40.56 years (SD 9.66).
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Table 1 Workers’ demographic characteristics (n=45)

 

 

In-depth interviews 

(n=6)

Focus groups

(n=39)

Characteristics Mean ± SD or n (%) Mean ± SD or n (%)

Age (years) 45.26 ±5.1 40.56 ±9.7

Gender

Male 3 (50.0%) 2 (5.1%)

Female 3 (50.0%) 37 (94.9%)

Marital Status

Single 5 (83.3%) 19 (48.7%)

Married 1 (16.7%) 17 (43.6%)

Divorced 0 (0.0%) 2 (5.1%)

Separated 0 (0.0%) 1 (2.6%)

Education (highest level)

Elementary school (completed) 0 (0.0%) 3 (7.7%)

Middle school (completed) 2 (33.3%) 19 (48.7%)

Middle school (incomplete) 0 (0.0%) 2 (5.1%)

High school (completed) 0 (0.0%) 6 (15.4%)

Technical degree 1 (16.7%) 2 (5.1%)

Bachelor´s degree 3 (50%) 6 (15.4%)

Postgraduate 0 (0.0%) 1 (2.6%)

Shift

Morning 1 1 (16.7%) 17 (43.6%)

Evening2 0 (0.0%) 3 (7.7%)

Mixed3 5 (83.3%) 19 (48.7%)

SD = standard deviation

1Morning shift starts at 7:00 am and �nish at 3:00 pm.

2Evening shift starts at 2:00 pm and �nish at 9:00 pm.

3Mixed shift comprises two working hours of 7:00 am to 5:00 pm, or 8:00 am to 6:00 pm.

 



Page 5/16

The FGs participants were blue-collar workers, assigned to two different working areas: manufacture and packaging
(n = 38), as well as administrative staff (n = 7). Nineteen participants (48.71%) were single, and 19 (48.71%) worked
the mixed shift. Middle school was the most frequent education level (48.72%) (Table 1). The FGs participants were
assigned to four groups, based on the time availability of their workplace: focus group 1 (FG-1) included 9
participants; FG-2, 15; FG-3, 10; and FG-4, 5 participants. The FGs did not include supervisors to ensure that
participants could express themselves freely. Participants did not receive any compensation, and the research team
had no personal relationships with the participants before, during, or after the study.

 

DATA COLLECTION

Topics Guide for focus groups and interviews

The topics guide was developed and validated by experts (STC, GMO, MAM, and NBC), and was used in the FGs and
IDIs. Additionally, this guide was tested in one FG and three IDIs conducted among workers of an institution different
to the one in this study.

The complete guide covers 23 categories (Additional �le 1); however, for this study, it was decided to include only 12
categories because these relate to eating habits (dietary experiences and nutrition, eating habits, water, sugary
drinks, vegetables, fruits, fast food and processed foods, red meat, grains, legumes, alcoholic beverages) and
physical activity. Four aspects were addressed for each category: beliefs, attitudes, perceptions, and knowledge. At
the end of each session (FG or IDI), feedback from participants was obtained to identify doubts and to clarify
concepts when needed, as recommended for the application of these techniques (34).

In-depth interviews (IDIs) and focus groups (FGs)

The FGs and IDIs sessions were conducted in a semi-structured manner according to the topics guide (previous
section) and took place in the boardroom of the company, a well-known area by participants, adequately ventilated
and well-lit. In each session besides participants, there was a moderator or an interviewer (for FGI or IDI,
respectively), and observers. The moderator or interviewer was responsible for ensuring discussion, while the
observers recorded nonverbal expressions and managed the time established for each FG and IDI session. At the
beginning of the sessions, workers were welcomed; the moderator or interviewer and the two observers were
introduced; then, all participants completed a registration form with sociodemographic data (name, age, education
level, marital status, work area, and shift), and received an information sheet about the project and the informed
consent. Approximately 5-10 minutes were provided to read the information sheet, ask questions, and sign the
informed consent if they agreed to participate. Subsequently, the project (objectives and stages) and the importance
of their participation were verbally explained, and authorisation for audio recording was requested.

FGs participants received a name tag and session rules were explained, which included aspects such as avoiding
cellphone use and respecting others and their opinions. It was also emphasised that all personal information
collected was con�dential, labour repercussions would not be applicable, there were no right or wrong answers, and
all opinions were important. Finally, the importance of not talking with other coworkers about the categories
discussed in the sessions (to avoid in�uencing the responses of other participants) and the freedom to withdraw in
case of feeling offended or uncomfortable, were highlighted.
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IDIs’ duration was 31 minutes on average and FGs sessions lasted 37 minutes on average. In the case of FGs, a
video prepared by the main researcher, illustrating a typical day of a woman with sociodemographic characteristics
similar to those of the study population (single mother in her 40’s, with two children, and morning shift work from 7
am to 4 pm), portraying both healthy (consumption of water) and unhealthy habits (physical inactivity, consumption
of sugary drinks, processed foods, and high-fat foods) was used to help blue-collar workers to feel con�dent, without
judgments, and express themselves freely; then, the session was conducted according to the categories and key
points of the guide. At the end of each session, speci�c doubts were clari�ed, and fruit and bottled water were
offered to participants.

All researchers participating as moderators, interviewers or observers were previously trained in the data collection
techniques applied. Moderators and observers made personal �eld notes during FGs and IDIs, where they described
the impressions and reactions of participants, and methodological �eld notes to guarantee methodological rigour in
each of the applied techniques. To ensure quality procedures, a researcher listened to the recordings after each
session (FGs and IDIs) to identify issues not addressed and emphasize them in subsequent sessions to ensure
saturation of information.

Indirect Observations (IO)

The research group (NBC, GMO, and MAM) conducted IO before performing FGs and IDIs. A previously developed
observation guide was used, which included several key elements: workers’ sociodemographic characteristics,
company actions to promote healthy habits, commonly consumed food, food availability, and observed health
problems.

 

DATA ANALYSIS

Audio recordings were transcribed verbatim in MS Word format by an independent transcription agency (T-VOX) with
a strict con�dentiality protocol. Each transcript was reviewed three times by researchers: �rst, to familiarise
themselves with its content; second, to con�rm that the transcripts had no errors; and third, to perform the analysis.
Data analysis was developed with a hybrid approach (inductive and deductive analysis), which explores the
concepts generated by data, as well as those proposed in the conceptual framework of the interview guides (35).
First, a code system based on the categories and subcategories of the research guide was developed; those codes
were identi�ed afterwards in the transcripts. The code system was extended by assigning new codes (with word
“�nding”) to describe categories and subcategories not included in the original guide (Additional �le 1). Finally, all
targeted categories and subcategories were identi�ed in the transcripts and were linked to the theoretical framework
proposed in the interview guide and to the SCT constructs (reinforcements, self-control, emotional confrontation,
observational learning, outcome expectancies, and self-e�cacy) (24). The coding and sorting of the data were done
in MS Excel (MS O�ce 2016 version).

 

ETHICAL CONSIDERATIONS

The guidelines of the Helsinki Declaration for human research were followed to ensure respect for the dignity, rights,
and well-being of participants, under ethical and scienti�c principles (36) . Besides, data con�dentiality, absence of
work repercussions, and respect for not participating were guaranteed. Moreover, each participant received a letter of
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informed consent. The ethical approval was obtained by the Research Ethics and Biosafety Committee of the
University Center of Health Sciences (CUCS), of the Universidad de Guadalajara (UDG) with registration number CI-
02319.

Results
The results section is organized according to the eating and physical activity behaviours and the reciprocal
determinism principle of the SCT: behaviour, environmental factors and personal factors (27). Within each of these
three elements, information obtained from supervisors and blue-collar workers is described separately by each
technique (IO, FGs and IDIs).

Behaviours

Eating and physical activity
The most consumed drinks in both, supervisors and blue-collar workers, are water (approximately 2 litres per day)
and soft drinks, mainly cola drinks during the main meal in the afternoon: " I drink water as well as cola (...)”.
Furthermore, many workers do not eat vegetables frequently "I eat vegetables three times a week (…)”. The
vegetables that emerged as being consumed more frequently are tomato, chayote, zucchini and carrot.

Most of the workers mentioned that they do not consume fruits regularly: “Usually during the week I don’t eat fruits,
but I try to eat fruit on weekends”. Among these participants, a few of them commonly consume apple, pear, banana,
papaya, mango, and pineapple.

Regarding animal products, supervisors indicated a less frequent consumption of meat than poultry or �sh: “I
consume more chicken than meat”. Nonetheless, blue-collar workers mentioned that they like beef greatly: "(...) I eat
meat every day". And some of them consider their consumption to be excessive: “I think I eat meat excessively”

Moreover, all workers consume frequently legumes as side dish. The most common for blue-collar workers are
beans, while for supervisors are lentils and chickpeas. Among the grains food group, the most consumed are “pan
dulce” (Mexican pastries), breakfast cereals, amaranth grain, corn tortilla, oatmeal, and cookies: "(…) I consume a lot
of pan dulce (...)".

Both, supervisors and blue-collar workers, buy dishes with low nutritional value at least three times per week, mainly
“tacos” (corn tortilla with meat), "chilaquiles" (fried corn tortilla with green or red tomato sauce, cream, cheese, and
onion), "menudo" (beef belly soup), hamburgers, and "lonches" (baguette bread with a protein source, sour cream,
tomato, and onion). Speci�cally, blue-collar workers indicated that on Saturdays it is common to eat "menudo" and
"gorditas" (fried corn dough stuffed with a protein source pork) for breakfast; for this reason, blue-collar workers, as
mentioned in previous paragraphs, referred a higher meat intake.

In addition, most of the workers (supervisors and blue-collar workers) explain that they consume processed foods
during their work shift, such as chips, cookies, and packaged sweet bread available in the workplace, approximately
twice a week, and occasionally drink between one and two alcoholic beverages.

Meal timing varies among blue-collar workers, but it is noteworthy that breakfast is eaten during working hours and
includes foods such as salads, meat, "lonches", "gorditas", and "menudo". Particularly, supervisors eat cookies or
coffee before breakfast, in addition to other foods such as yogurt and breakfast cereals. The afternoon meal
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depends on the workload; many workers do not have time to eat, in particular, some blue-collar workers with evening
shift do not have time to eat lunch in the afternoon, while others with morning, and mixed work shift, usually eat at
nearby places during their lunch breaks. Furthermore, some workers do not eat dinner because they eat lunch late,
and others prefer to eat what they consider as "light" foods, like cereal, fruit, and yoghurt.

Finally, most of participants reported not doing physical activity; while some supervisors and blue-collar workers
walk frequently: "(...) I walk daily to my house; I do forty-�ve minutes (...)"; and others attend yoga or “zumba” (cardio-
dance workout) classes regularly or play basketball on the weekends. During working hours some workers choose to
be standing in their areas, to avoid being seated for a long time.

Environmental factors

Facilitators
Availability and access to drinking water are identi�ed as facilitators for healthy habits: “(…) we have water
dispensers with hot and cold water in all areas (…)”.Likewise, other elements that are identi�ed as aids to avoid
skipping meals are kitchen appliances in the dining room area (refrigerators, cupboards, and microwave ovens) and
the corn tortillas provided for free daily by the company. However, blue-collar workers consider that kitchen
appliances are insu�cient. Finally, the company’s annual health programs are identi�ed as facilitators to raise
awareness and enhance the importance of individuals’ health status.

Barriers
On the other hand, barriers in the workplace environment are company policies, because in particular, some blue-
collar workers with the evening shift are not allowed to have a lunch break.

Reinforcements
The work environment and spending time together during breakfast/lunch in the dining hall, are identi�ed as
possible reinforcements of healthy and unhealthy behaviours in the workplace. The company promotes “spending
time together” during working hours in bimonthly events for the interaction between all areas (operational and
administrative) and monthly celebrations of birthdays "(...) I have tried to get people to get together, work as a team,
that at lunch they relate well, that they get along well".

Additionally, the company offers an economic bonus for productivity to employees, and this could work as a
reinforcement for workers to have healthy behaviours that improve their health and therefore, increase their
productivity.

Social Support
Coworkers and family are also a reinforcement. Participants indicated that some coworkers support each other.
Additionally, some supervisors report that all their family members consume the same foods, and everyone becomes
involved when any family member does lifestyle changes, either because of a disease or the motivation to have
healthy habits. However, blue-collar female workers reported that despite preparing healthy food for their family, they
do not consume it: "Yes, I buy it and prepare it (healthy food) in my house for my children, but I don't eat it".

Finally, social relations of participants are also favourable since receiving supporting comments from others might
translate into behaviour reinforcement “I lost weight and people say, ´hey, you look very good, you are losing weight´,
and then you feel good”.
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Personal factors

Self-control
Although many workers have not had previous experiences with a Nutrition professional, supervisors mentioned that
they have reduced consumption of some foods; for example, soda, mainly cola drinks, and beef. Blue-collar workers
mentioned a lack of self-control in the consumption of sweet bread: "(...) we always surrender to the (...) desire to eat
bread". Most workers do not include healthy foods in their daily lives, whether due to lack of time, knowledge, or
skills related to healthy cooking methods. Nonetheless, they have implemented small actions to perform physical
activity, such as walking and avoiding being seated during the entire workday.

Emotional confrontation
Workers and supervisors acknowledge that their emotions affect their health and food choices. Nonetheless, they
only mentioned to cope with stress by attending workshops offered by the company and managing their time: " I
attended excellent workshop of laughter yoga". However, some workers mentioned feeling stressed because of
gastrointestinal problems, such as irritable bowel syndrome, and sometimes they skip meals: “(…) sometimes I am
so stressed that I am not even hungry (…)”.

Self-e�cacy
Participants indicated to not feel capable to eat healthy and do regular physical activity: “I cannot say ‘today I am
going to do this physical activity’”. Certain barriers that in�uence workers' self-e�cacy are identi�ed, such as taste
and time preferences: “I can eat potato, chayote and carrot, but the others vegetables, I don't like them”.

Otherwise, in relation to the consumption of drinking water, only one participant mentioned feeling capable to
consume more water than the daily recommendation: “I can drink 5 liters of water per without any problem”.

Observational learning
When workers interact, they observe the eating and physical activity behaviours of others, which in�uence their own
behaviour. Some workers decreased their consumption of meat and soda because they realized is harmful for their
health, as they have heard that these foods are prohibited for “containing uric acid”. Likewise, they know that people
with kidney disease should avoid drinking soda: “A brother of mine, he was forbidden to drink it because of the uric
acid (...)”.

Outcome expectancies
Workers know that certain eating habits can prevent non-communicable diseases, such as diabetes, peptic ulcers,
and kidney problems. In addition, they identify a relationship between proper job performance and adequate
nutrition: “(…) a person who is well fed and who is not hungry, works better than someone hungry (…)”. Therefore,
they expect healthy eating to improve their health and by turn, their productivity. Furthermore, they perceive that
despite feeling tired while doing physical activity, it offers health bene�ts, such as improved circulation and agility.

Discussion
The objective of this qualitative study was to identify the beliefs, behaviours, and experiences related to eating and
physical activity habits of adult workers of a company in the metropolitan area of Guadalajara, and afterwards, to
analyse these behaviours using the constructs of the SCT. These �ndings will be used to design and conduct an
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educational nutritional and physical activity program, based on the SCT, for the adoption of healthy eating habits
and physical activity in working adults. Conducting a qualitative study prior to the implementation of a health
program in a population of interest follows the recommendations of the Workplace Health Model of the Centers for
Disease Control and Prevention (CDC) to promote the success of health programs (37).

Regarding the eating behaviours of workers, low consumption of vegetables and fruits, low physical activity, and
high consumption of sugary drinks, processed foods and fast food was identi�ed. These �ndings are similar to the
results of the National Survey of Health and Nutrition (ENSANUT-2018) (6). Moreover, regarding meal schedules, it
was observed that it is common that workers skip dinner. Also, participants in this study drink water regularly,
despite their high consumption of sugary drinks.

These behaviours are in�uenced by the interaction of the individual with the environment; for this reason, the SCT
(24) was used to explain identi�ed behaviours. To the best of our knowledge, there are no studies that have used all
the constructs included in the present study for the understanding of eating behaviours and physical activity among
workers; however, many of these studies do include some elements, such as self-e�cacy, facilitators, cognitive-
emotional factors, and others (38–43).

In the present study, participants from FGs and IDIs receive social support from their family. Additionally, through
FGs, IDIs, and IO it was found that workers perceive that their work environment, including the interactions with
coworkers during meals and holiday events organised by the company, the availability of drinking water, the places
for recreation, and the company’s food availability, are elements that might improve workers’ behavioural capability.
These observations were similar to those reported in two previous studies with a similar methodology to the present
work (qualitative, with FGs and IDIs techniques). In these studies, barriers and facilitators for the adoption of healthy
eating and physical activity habits in workers were evaluated, �nding as reinforcement the partners, family and
unhealthy foods in vending machines (39,40). Moreover, in a few cases, mothers receive positive family in�uences
through observational learning, regardless, some of these participants continue with unhealthy habits, despite their
families’ habits. In contrast, it has been reported that women directly in�uence eating habits within the family (39),
which was contrary to what it was found in the present study.

Identi�ed facilitators for healthy behaviours were having access to a dining hall, kitchen appliances, drinking water
dispenser availability, and healthy food choices availability in the worksite, although the availability of these foods is
low. Nevertheless, similar to �ndings from other studies, the low availability of healthy foods (38), and  high price
(39–41), create frustration in employees when trying to modify their eating habits (39).  

Self-control is the ability of an individual to control their behaviours, as well as to maintain a long-term goal despite
negative short-term results (44). In this study, self-control behaviour was identi�ed regarding the consumption of
sugary drinks, similarly reported by Wandel and colleagues(38). However, Wandel also reported that Norwegian
engineers had self-control in the amount of bread consumption, in contrast, the workers in our study who mentioned
it is complicated for them to control their bread (Mexican pastries) consumption (FGs). Furthermore, the participants
mentioned that they used to spend their work shift sitting down, and now they make a conscious effort to spend
more time standing up for considering it good for their health.

An important aspect to understand behaviours related to eating and physical activity is to identify if people have the
knowledge and skills necessary to solve emotional problems and avoid these from affecting their food consumption
(24). In the present study, it was found that workers recognize their emotions affect their eating habits, such as
sadness and anger, which is similar to the �ndings reported by Power and colleagues (2017) who found that nurses’
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emotions affect their healthy habits (43). Particularly, some workers mentioned that when they feel stressed they
skip meals. This �nding are similar with previous research among workers in Norway, which found that stress
usually determines whether workers eat or not (38). In addition, participants have a positive perception related to
physical activity and stress, since they acknowledged that it is a way to cope with their emotions. This was
previously reported in a study that assessed eating and physical activity habits of nurses in Scotland, where it was
identi�ed that it was necessary to perform physical activity to manage the emotions derived from the death of
patients, faced during their workday (43).

Self-e�cacy is the self-assessment of the ability to perform a behaviour. It is a prerequisite for changing a habit
since it affects the amount of effort invested in a task and its outcome (24). In this regard, various beliefs
concerning the effects of food on health, which directly affect the self-e�cacy of workers, were identi�ed. For
example, they relate unhealthy foods, such as soda, with possible health bene�ts. In other two studies, similar
beliefs about sugary drinks were observed, where people consider them to have physical bene�ts, such as reducing
fatigue. In these studies, food faddism was the main problem affecting workers' healthy behaviours. However,
regarding healthy foods, there are beliefs of both negative and positive effects (41,43).

Finally, many of workers’ behaviours in this study are performed expecting bene�cial results for their health, based
either on previous personal experiences or on observational learning. This was identi�ed as well in the nurses' study
previously mentioned, where the authors stated that nurses’ goals were to improve their health and lose weight to
"look good" (43). In addition, in the study of Norwegian engineers, it was essential for them to reduce the risk of non-
communicable diseases, such as heart disease (38), as they related it to their occupation.

One of the main limitations of the present study is the lack of analysis by work shifts since the FGs were integrated
by workers of several shifts, based on the time availability of the company, to avoid affecting production processes.
It is important to emphasize this because work shifts in�uence the implementation and maintenance of healthy
eating and physical activity habits (42). However, despite this limitation, it was identi�ed that during working hours
of the evening shift, workers could not consume food as this is part of the company's policy; while during the
morning and mixed shifts, blue-collar workers have 30 minutes for a lunch break, while administrative workers have
60 minutes. Furthermore, these �ndings represent the perceptions, beliefs, and actions of the interviewed workers;
therefore, they may not represent all the aspects that in�uence eating habits and physical activity among this group.
In addition, the questions for the FGs were less personalised, therefore it was not possible to collect a detailed
response to some questions for each participant. However, before performing a nutritional intervention, participation
of workers from different shifts (morning, evening and mixed), combined with above mentioned �ndings, allow the
identi�cation of key elements for changing habits, which increases the chances of success and treatment
compliance (26).

Another limitation was that the moderator, interviewer and observer roles were alternated among researchers in each
session due to logistic issues, and therefore each individual’s perception could in�uence the uniformity in the
collection of data. Nonetheless, for the data analysis and results description, all discrepancies in data collection
were solved through discussions with all authors.

On the other hand, an important strength of this research is the application of the three qualitative techniques that
allowed the complementarity and greater understanding of the behaviours by using triangulation of all the data
collection with these techniques; this guarantees information’s consistency because when all the data obtained is
combined. In addition, this study included almost 11% of the company’s total population, allowing for larger
representativeness. Similarly, using the SCT approach to examine eating habits and physical activity is considered a
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strength, since most of the research developed in this area is limited to the description of �ndings, without using a
theoretical approach.

In conclusion, this study provides an overview of the beliefs, behaviours, and experiences of workers about their
eating habits and physical activity. In�uencing factors among workers such as self-control, outcome expectancies,
and observational learning have been described but insu�ciently addressed in other studies. The �ndings of this
study suggest that eating habits and physical activity of workers can be modi�ed if the different levels of in�uence
are addressed simultaneously. However, future studies could use different methodologies (qualitative, quantitative
and even mixed) and a combination of health behaviour change theories to complement these �ndings. This would
allow for a broader understanding of eating habits and physical activity to in�uence the key factors of behaviour
change and the development of effective intervention programs.

Abbreviations
 

CDC Centers for Disease Control and Prevention

COREQ Consolidated criteria for reporting qualitative studies

CUCS Centro Universitario de Ciencias de la Salud

ENSANUT-2018 2018 National Survey of Health and Nutrition

FNs Field Notes

FGs Focus Groups

IDIs In-depth Interviews

IO Indirect Observation

SD Standard Deviation

SCT Social Cognitive Theory

UDG Universidad de Guadalajara

Declarations
Ethics approval and consent to participate

The ethical approval was obtained by the Research Ethics and Biosafety Committee of the University Center of
Health Sciences (CUCS), of the University of Guadalajara (UDG) with registration number CI-02319.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and/or analysed during the current study are available from the corresponding author on
reasonable request.



Page 13/16

Competing interests

The authors declare that they have no competing interests.

Funding

This study was funded by the Postgraduate Incorporation and Permanence Program of the National Program of
Postgraduate Quality (PROINPEP). NBC has a doctoral scholarship from the National Council of Science and
Technology (CONACYT).

Authors' contributions

NBC (Female, PhD student) was a moderator, interviewer and observer in the applied techniques (FGs and IDIs);
besides, she reviewed, analysed, and interpreted the transcripts, and reviewed the writing of this manuscript.

GMO (Female, Public Health Sciences PhD, Professor and researcher at the University of Guadalajara), was a
corresponding author, project manager, managed the liaison with the company where the �eldwork was conducted,
observer in FGs and an interviewer and observer in IDIs, reviewed and analysed the methodology and the transcripts,
as well as the writing of this manuscript.

STC (Female, Master of Science in Health Systems, Researcher at the National Institute of Geriatrics), trained the rest
of the team in the OI, FNs, FGs and IDIs techniques, and standardised and revised the methodology, the transcripts,
analyses, and the writing of this manuscript.

MBO (Female, Public Health Sciences PhD, Professor and researcher at the University of Guadalajara), was an
observer in FGs, reviewed audios to identify untreated categories and subcategories during FGs sessions, analysed
and interpreted the transcripts, and reviewed the writing of the present manuscript.

NTT (Female, Biomedical Sciences Orientation in Immunology PhD, Professor and researcher at the University of
Guadalajara) and NPRR (Female, Health Convergence, PhD) reviewed and analysed the methodology, the analyses,
and the writing of this manuscript.

MAM (Female, Master in Health Psychology, Coordinator and Professor of the Bachelor of Nutrition program of the
University of Guadalajara) and AYCM (Female, Master in Health Sciences of adolescence and youth, Professor of
the Bachelor of Nutrition of the University of Guadalajara) managed the liaison with the company where the
�eldwork was conducted, reviewed the methodology, were moderators, interviewers, and observers in the applied
techniques (FGs and IDIs), and reviewed the writing of this manuscript.

All authors read and approved the �nal manuscript.

Acknowledgements

The authors acknowledge the study participants and the managerial staff of the company who authorised the
implementation of this study in their facilities; particularly, Dr. Alma Palomino (the manager of the medical area), for
being the intermediary with the directors and for her support during the entire process. Finally, special thanks to
Patricia Belén Salmerón Curiel (PSC) for her support and collaboration during the development of the FGs and IDIs
sessions.



Page 14/16

References
1. Alavinia SM, van Den Berg TI, van Duivenbooden C, Elders LA, Burdorf A. Impact of work-related factors,

lifestyle, and work ability on sickness absence among Dutch construction workers. Scand J Work Environ
Health. 2009;35:325–33.

2. Instituto Mexicano para la Competitividad. Kilos de más, pesos de menos: Los costos de la obesidad en
México. http://imco.org.mx/banner_es/kilos-de-mas-pesos-de-menos-obesidad-en-mexico/. Accessed 18 May
2018.

3. Fontaine KR, Redden DT, Wang C, Westfall AO, Allison DB. Years of life lost due to obesity. JAMA.
2003;289:187–93.

4. World Health Organization (WHO). Obesidad y sobrepeso. 2017. http://www.who.int/es/news-room/fact-
sheets/detail/obesity-and-overweight. Accessed 18 May 2018

5. Batis C, Aburto TC, Sánchez-Pimienta TG, Pedraza LS, Rivera JA. Adherence to Dietary Recommendations for
Food Group Intakes Is Low in the Mexican Population. J Nutr. 2016;146(9):1897S-1906S.

�. Instituto Nacional de Salud pública & Instituto Nacional de Estadística y Geografía (INEGI). Encuesta Nacional
de Salud y Nutrición de 2018.
https://ensanut.insp.mx/encuestas/ensanut2018/doctos/informes/ensanut_2018_presentacion_resultados.pdf
(2018). Accessed 11 Feb 2020.

7. Robroek SJ, van den Berg TI, Plat JF, Burdorf A. The role of obesity and lifestyle behaviours in a productive
workforce. Occup Environ Med. 2011;68:134–9.

�. Williden M, Scho�eld G, Duncan S. Establishing Links Between Health and Productivity in the New Zealand
Workforce. J Occup Environ Med. 2012;54:545–50.

9. Instituto Nacional de Salud pública & Instituto Nacional de Estadística y Geografía (INEGI). Ocupación y empleo
[Internet]: https://www.inegi.org.mx/temas/empleo/. Accessed 11 Feb 2020.

10. Centers for Disease Control and Prevention (CDC). The national healthy worksite program. Centers Dis Control.
2013 [Internet]: https://www.cdc.gov/workplacehealthpromotion/index.html. Accessed 16 March 2020.

11. World Health Organization (WHO). The workplace as a setting for interventions to improve diet and promote
physical activity. Who Press World Heal. 2008;36.

12. Hutchinson AD, Wilson C. Improving nutrition and physical activity in the workplace: A meta-analysis of
intervention studies. Health Promot Int. 2012;27(2):238–49.

13. Grimani A, Aboagye E, Kwak L. The effectiveness of workplace nutrition and physical activity interventions in
improving productivity, work performance and workability: a systematic review. BMC Public Health.
2019;19:1676.

14. World Health Organization (WHO). Introduction. In: World Health Organization, editor. WHO Global Plan of
Action on Workers’ Health (2008-2017): Baseline for Implementation. Geneva, Switzerland: WHO Document
Production Services; 2013. p. 8–10.

15. World Health Organization (WHO). Protecting workers´health. Protecting workers´health. 2017 [Internet]:
https://www.who.int/news-room/fact-sheets/detail/protecting-workers%27-health. Accessed 15 Jan 2020.p. 5.

1�. Payne J, Cluff L, Lang J, Matson-Koffman D, Morgan-Lopez A. Elements of a Workplace Culture of Health,
Perceived Organizational Support for Health, and Lifestyle Risk. Am J Heal Promot. 2018;32(7):1555–67.

17. Centers for Disease Control and Prevention (CDC). Total worker health. A new model for well-being at work.
Atlanta: CDC; 2018.



Page 15/16

1�. Rongen A, Robroek SJW, van Lenthe FJ, Burdorf A. Workplace Health Promotion. Am J Prev Med.
2013;44(4):406–15.

19. chroer S, Haupt J, Pieper C. Evidence-based lifestyle interventions in the workplace--an overview. Occup Med
(Chic Ill). 2014;64(1):8–12.

20. Schliemann D, Woodside J V. The effectiveness of dietary workplace interventions: A systematic review of
systematic reviews. Public Health Nutr. 2019;1:1–14.

21. Cárdenas-Villalvazo A, Navarro-Meza M, Pita-López ML, Padilla-Galindo MR, Gracía-Pulido KE, Becerra-
Hernández M. Componentes neuro�siológicos de los hábitos alimentarios. In: L Antonio LE, Claudia Rocío MG,
editors. Hábitos alimentarios Psicobiología y socioantropología de la alimentación. 1st ed. México, DF; 2014. p.
183–93.

22. Secretaría de Salud. NORMA O�cial Mexicana NOM-043-SSA2-2012, Servicios básicos de salud. Promoción y
educación para la salud en materia alimentaria. Criterios para brindar orientación. Diario O�cial de la
Federación. 2012.

23. López-Espinoza A, Martínez-Moreno AG, Aguilera-Cervantes VG, López-Uriarte, PJ, Ezzahra-Housini FR. El hábito
de comer. In: Antonio LE, Claudia Rocío MG, editors. Hábitos alimentarios Psicobiología y socioantropología de
la alimentación. Primera. México, DF; 2014. p. 129–36.

24. McAlister AL, Perry CL, Parcel GS. How individuals, environments, and health behaviors interact: social cognitve
theory. In: Karen G, Barbara KR, Viswanath K, editors. Health Behavior and Health Education: Theory, Research,
and Practice. 4ta ed. United States of America: John Wiley &Sons; 2008. p. 167–88.

25. Harris JE, Gleason PM, Sheean PM, Boushey C, Beto JA, Bruemmer B. An Introduction to Qualitative Research
for Food and Nutrition Professionals. J Am Diet Assoc. 2009;109:80–90.

2�. Fischer LS, Lang JE, Goetzel RZ, Linnan LA, Thorpe PG. CDC Grand Rounds : New Frontiers in Workplace Health.
MMWR Morb Mortal Wkly Rep 2018;67:1156–1159.

27. Tong A, Sainsbury P, Craig J. Consolidated Criteria for Reporting Qualitative Research (COREQ): A 32-Item
Checklist for Interviews and Focus Groups. Int J Qual Heal Care. 2008;19:349–57.

2�. Hernández - Sampieri R, Fernández -Collado C, Baptista Lucio MP. Recolección y análisis de los datos
cualitativos. In: Metodología de la investigación. 6th ed. México: McGraw Hill interamericana; 2014. p. 394–
466.

29. Anguera MT, Portell M, Chacón-Moscoso S, Sanduvete-Chaves S. Indirect Observation in Everyday Contexts:
Concepts and Methodological Guidelines within a Mixed Methods Framework. Front Psychol. 2018;9:1–20.

30. Hamui-Sutton A, Varela-Ruiz M. La técnica de grupos focales. Investig en Educ Médica. 2013;2:55–60.

31. Kinalski DDF, Paula CC de, Padoin SM de M, Neves ET, Kleinubing RE, Cortes LF, et al. Focus group on qualitative
research: experience report. Rev Bras Enferm. 2017;70:424–9.

32. Pascale K. Conducting in-depth interviews with consumers. Melbourne, Vic: Kate Pascale and Associates Pty.
Ltd; 2015.

33. Jamshed S. Qualitative research method-interviewing and observation. J Basic Clin Pharm. 2014;5:87–8.

34. Escobar J, Bonilla-Jimenez FI. Grupos focales: una guía conceptual y metodologica. Cuad Hispanoam Psicol.
2012;9:17.

35. Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic analysis: A hybrid approach of inductive and
deductive coding and theme development. Int J Qual Methods. 2006;5:80–92.

3�. Association WM. World Medical Association Declaration of Helsinki. JAMA. 2013;310(20):2191.



Page 16/16

37. National Center for Crhonic Disease prevention and Health Promotion (CDC). Workplace health promotion in
small and medium size bussinesses. Ten strategies to imporve employee health and well-being. CDC Work Heal
Resour Cent. 2018;1–11.

3�. Wandel M, Roos G. Work, food and physical activity. A qualitative study of coping strategies among men in
three occupations. Appetite. 2005;44:95–102.

39. Pridgeon A, Whitehead K. A qualitative study to investigate the drivers and barriers to healthy eating in two
public sector workplaces. J Hum Nutr Diet. 2014;26:85–95.

40. Ashton LM, Hutchesson MJ, Rollo ME, Morgan PJ, Thompson DI, Collins CE. Young adult males’ motivators and
perceived barriers towards eating healthily and being active: a qualitative study. Int J od Behav Nutr Phys Act.
2015;12:1–10.

41. Phiri L, Draper C, Lambert E, Kolbe-Alexander TL. Nurses’ lifestyle behaviours, health priorities and barriers to
living a healthy lifestyle: a qualitative descriptive study. BioMed Cent Nurs. 2014;13:1–11.

42. Nea F, Kearney J, Livingstone MB, Pourshahidi L, Corish C. Dietary and lifestyle habits and the associated health
risks in shift workers. Nutr Res Revies. 2015;28:143–66.

43. Power BT, Kiezebrink K, Allan JL, Campbell MK. Understanding perceived determinants of nurses’ eating and
physical activity behaviour: a theory-informed qualitative interview study. BioMed Cent Obes. 2017;4:1–18.

44. Nutbeam D, Harris E, Wise M. Theories which explain health behaviour. In: Don N, Elizabeth H, Marilyn W, editors.
Theory in a Nutshell a practical guide to health promotion theories. 3rd ed. Australia: McGraw Hill; 2014. p. 9–
22.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

AdditionalFile1Marzo2020.docx

https://assets.researchsquare.com/files/rs-22544/v1/Additional%20File%201%20Marzo%202020.docx

