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Abstract

Background: The nursing profession is generally perceived as tedious and stressful and has been shown to be associated with inappropriate
caloric intake with its attending consequences of obesity and increased risk of cardiovascular diseases.

Objective: This study examined caloric intake and stress levels among nurses.

Methods: A cross sectional study design was used, and a total of 85 nurses were sampled from two district level hospitals. Physiological and
psychological levels of stress were measured using Salivary Cortisol Enzyme Immunoassay and the Cooper’s life stress inventory
questionnaire, respectively. Body mass index (BMI) using height and weight measurements and caloric intake (using food frequency
questionnaire and the 24 h recall of participants) were also determined. Stress levels were compared to caloric intakes using the Pearson’s
correlation test. Data was analyzed using Statistical Package for Social Scientists, Version 21. Statistical significance was set at p < 0.05.

Results: Participants were mostly females (90.60%) with a mean age =+ [standard deviation (SD)] of 34.86 £ 6.27 yr. and majority of them
(68.20%) were married. More than half (52.94%) of the nurses were in the World Health Organization classification of overweight, with a
mean BMI (£SD) of 26.11 + 2.96 kg/m?. Their mean caloric intake (£SD) off duty (2368.74 = 259.67 kcal) was significantly higher (p <0.001)
compared to that on duty (1784.80 + 402.84 kcal). When off duty compared to on duty, the nurses also recorded significantly higher (p <
0.001) mean physiological stress scores (xSD) (61.18 + 7.42 vs 17.12 £ 7.15) and salivary cortisol levels (+SD) (11.79 £ 1.06 pg/uL vs 5.10
+ 1.02 pg/ul). Significant positive correlations were observed for total caloric intakes and salivary cortisol levels for the nurses, both on duty
[r=0.585; 95% confidence interval (CI), 0.425-0.780; p < 0.001] and off duty (r = 0.316; 95% CI, 0.113-0.498; p < 0.003).

Conclusion: The nurses had high stress levels whiles on duty and this was associated with low caloric intakes. Excessive caloric intakes were
observed during off duty periods and associated with relatively lower stress levels.
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INTRODUCTION occupational engagements place different stressors on
individuals [6]. The response to these stressors may be different
between populations in different classes of occupation and even
among individuals of the same population [7]. The nursing
profession is generally perceived as a strenuous, stressful, and
demanding [8,9]. A review of employee stress in healthcare
settings across 17 countries found that nurses in most countries
experience high levels of occupational stress [10]. Workplace
stress had a negative effect not just on the health of nurses but

also on their job satisfaction and the overall quality of care.

tress encompasses non-specific sympathetic activation,

leading to increased heart rate and blood pressure, it also
involves the release of catecholamines and corticosteroids, along
with psychological changes such as heightened alertness or
increased attention [1], often in response to certain triggering
factors [2]. Several studies [3.4,5] have investigated the
relationship between stress, quantities and types of food
consumed and many health conditions such as cardiovascular
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diseases and cholesterol levels. However, not much attention has
been paid to occupation/job specific stressors and related effects
of dietary habits of individuals. The demands of different
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Workplace stress also increased the number of sick leave taken,
employee turnover and number of accidents [11]. Sarafis et al.
(2016) concluded that, occupational stress affects nurses’ health-
related quality of life negatively and consequently on patient
outcomes [8]. In fact, work-related stress (WRS) has been cited
as a significant health problem [12]. Even though, stress among
nurses is gradually gaining some attention in recent times
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[9,13,14], yet still, the number of relevant studies that links WRS
among nurses to their caloric intake is limited. Moreover, most
of the research in this area have been carried out within western
culture settings [15,16], with a few conducted in Ghana [13]. It
remains unclear if the findings in those settings are applicable to
Ghanaian nurses.

MATERIALS AND METHODS
Study area

The study was conducted at the Tetteh Quarshie Memorial
Hospital and the Bryan Lowe Orthopedic Hospital in Mampong-
Akuapem of the Akuapem North Municipal Assembly in the
Eastern Region of Ghana. These are hospitals which run the shift
system. The Tetteh Quarshie Memorial Hospital with a total staff
strength of 167 of which 85 are nurses, is the highest referral
centre in the district with departments of general medicine,
obstetrics and gynaecology, paediatrics, ear nose and throat,
optometry, dentistry, physiotherapy, surgery and mortuary. It
runs a 24 h, seven days a week system and attends to over 200
patients a day. The Bryan Lowe Orthopedic Hospital employs 49
staff of which 24 are nurses. All though, specialised in
orthopaedics, it provides services in obstetrics and gynaecology,
paediatrics, general medicine, surgery, physiotherapy, and
mortuary. The hospital is also a primary care referral centre and
runs a 24 h, seven days a wegk service with a daily client count
of over 150.

Study design

The study design was cross sectional, involving participants
from the two hospitals. Data from participants were obtained at
one specific point in time. The data collected involved responses
to predetermined structured questions which were asked to
discover specific characteristics, food choices and behaviors
with focus on occupational stress levels and coping strategies.
Anthropometric and biochemical data were also obtained.

Study Population and eligibility criteria

Participants were nurses from two separate hospitals. The total
number of nurses in the two hospitals was 109. However, only
nurses who were on full time engagement and locum but run a
full shift (40 h a week normal working time) were recruited for
the study. Student nurses on internship and nurses on steroid
medications which could affect the level of salivary cortisol were
excluded.

Sample size and sampling technique

Purposive sampling technique was employed to select a total of
85 nurses from the 109 registered nurses in the two hospitals.
List of nurses were obtained from the Nurses’ Administration of
the hospitals and combined into one list with the most senior staff
at the top. The nurses were ranked into junior, mid-level and
senior categories.

Data collection instruments

Data were obtained from socio-demographic, dietary,
anthropometric, psychological, and biochemical assessments of
participants. A self-administered validated questionnaire was
adopted and modified for the data collection. The questionnaire
was made up of three main sections: socio-demographic

characteristics; dietary history- their food habits and food intakes
[17]; and psychological data (a structured Stress Self-Test) to
determine the stress level of participants [18].

Dietary data. The quantitative food frequency questionnaire and
24 h recalls were administered to participants to determine their
diet histories. The food frequency questionnaire contained a list
of selected foods. These selected foods were classified into
groups that provide similar nutrients (example cereals and
grains, fruits, fruit juices, soft drinks, animal protein, plant
protein among others). Participants ticked how frequently they
ate those foods. Options included were daily, weekly,
occasionally, or never. The 24 h recall was used to determine the
foods and fluids consumed by participants in the last 24-hrs.
Questions regarding time, quantity, form (fried, boiled, roasted)
and type of meal (breakfast, lunch, supper, snack) of foods eaten
were asked. Questions were asked about the kind of meal taken
(breakfast, lunch, or supper), the time the meal was eaten (e.g.,
8:00 am, 12:00 pm, 4:00 pm), and the food eaten. Household
handy measures common to the Ghanaian were then used to
estimate portion sizes consumed during mealtimes [17].

Cooper’s life stress inventory. Cooper’s life stress inventory
was given to participants to tick their perceived severity of
stressors listed [18]. The Cooper’s life stress inventory contains
a list of stressors known to be experienced in the life of people.
It was pretested in the study setting to take out some stressors
that did not apply to the study population. A few stressors that
applied to the population but were not included in the original
list were also added. Each stressor was assigned a Likert scale
score against which study participants tick. Their total scores
were calculated and grouped according to their levels of stress.
A total score of 0-25 was classified as no stress, 26-52 was
classified as moderate stress, and 53-78 was classified as very
high stress.

Anthropometric measurements

With the consent of participants, various body measurements
including total body fat, visceral fat, and body mass index (BMI)
were taken. Height was measured using a portable stadiometer
(Seca, Hamburg, Germany) which was placed on a firm flat
ground to ensure accuracy. Height was recorded to the nearest
0.10 cm. Participants’ weights were measured to the nearest 0.10
kg using a Seca 770 floor digital scale (Seca, Germany).
Respondents were in minimal clothing, and were asked to
remove shoes, jackets and other heavy objects before standing
on the scale. They stood on the scale with feet fully placed on the
scale to ensure that weight was evenly distributed on both feet.
The BMI was determined from the height (H) and weight (W)
measurements and calculated as W/H2. Outcome measures were
defined as underweight <18.50 kg/m? normal weight 18.50-
24.49 kg/m?, overweight 25.70-29.99 kg/m?, obese >30.00 kg/m?
based on the World Health Organization (WHO) criteria for
adults [19].

Measurement of cortisol

Saliva Collection. About 5 mL of saliva samples were taken
into a clean test tube. Participants were asked to rinse their
mouths and then wait for 10 min. Pooled saliva was then taken
into the test tube and corked with a cotton bud. All samples were
taken at least 45 min after food had been consumed [20] to ensure
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that food eaten did not affect salivary cortisol levels. The test Table 1: Socio-demographic characteristics of the nurses
tube with saliva was then transported to the laboratory. From S anahie Cateaory T
these samples, 25 pL was measured and used according to the Gender - . Gl
manufacturer’s instruction (Salimetrics cortisol assay kit, 2014) B 77 90.59
for the cortisol analysis [21]. Age (yr.) 25-34 52 61.18

35- 44 28 32.94
Salivary Cortisol Enzyme Immunoassay steps. A clean, 45-55 5 5.88
disposable tip was used for dispensing each standard and each Marital status ~ Married 58 68.24
patient sample. Twenty-five microliters (25 pL) each of the Simgle & L8l
standards and samples were pipetted into their respective wells. Religion I(;fl‘;riilia“ity ;9 321-30

These were followed by the addition of 200 pL diluted Cortisol-
HRP conjugate to each well; well 4/ was left for substrate blank.
The wells were covered with aluminum foil supplied in the kit
and incubated at 37°C for 1 h. When the incubation was
completed, the foil was removed, and contents of the wells were

Education Diploma/Certificate 48 56.50
Degree 37 43.50

aspirated. The wells were next washed thrice with 300 pL of
diluted wash solution. Overflows from the reaction wells were
avoided. During each washing step, the plate was gently shaken
for 5 sec and excess solution was removed by tapping the
inverted plate on an absorbent paper towel. One hundred
microliters (100 uL) Tetramethylbenzidine (TMB) solution was
dispensed into wells and incubated for exactly 15 min at room
temperature (22-28°C) in the dark. Then 100 pL of the stop
solution was dispensed into all wells in the same order as the
TMB substrate solution and the microplate was gently shaken.
The absorbance of the specimen at 450 nm against a reference
wavelength of 620-630 nm was measured [21].

Obese Class (30.0)

0"“’“.“&‘“ e —

Weight classification” (kg/m?)

Normal (18.5- 24.9)

Statistical analysis

Underweight (<18.5)
Descriptive analysis was used to analyze the variables, cortisol
levels, dietary patterns, and stress levels with the help of . ] : : ; x
Statistical Package for Social Scientists Version 21 (SPSS 21.0). 0.0 100 200 300 400 500 600
Data gathered with 24 h recalls and food frequency were
analyzed to determine if types and quantity of food eaten during Number of nurses (%)

the on duty hours differed from those of the off duty using Micro-
Diet version 5. The levels of cortisol during duty hours and off
duty hours were then correlated to caloric intake based on the

Figure 1: Weight classification of the nurses based on BMI
*WHO 2010.

premise that cortisol affects appetite positively in chronic stress

and that normal level of cortisol follows a circadian clock in BDaily BWeekly ®2.34vk ®Monthly ®Occassionally ®Never
normal hours only. Psychological levels of stress were compared
to both physiological measures and caloric content of foods
consumed with Spearman’s correlation test.  Continuous Fruti juices
variables were expressed in mean =+ standard deviation. A p <
0.05 was considered significant. Variations in stress levels Fruits
among ranks of nurses were analyzed with frequency tables.

Tubers

RESULTS

Socio-demographic characteristics of the nurses

Food groups

Cereals and grains

Table 1 shows the socio-demographic characteristics of the Vigatabies
nurses. A total of 85 nurses were recruited. Majority (90.60%) of
the nurses were females. More than half (68.20%, 58/85) of them Vegetable protein
were married. The nurses were predominantly Christians
(92.9%, 79/85). In terms of educational status, more than half Soft drinks
(56.5%, 48/85) had a diploma/certificate in their profession. The
mean age of the nurses was 34.86 + 6.27 yr. and most (61.2%, Animal protein
52/85) of them were in the 25-34 yr. age group.

©
®
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e
@

40% 60% 80% 100%
Anthropometric measurements of the nurses

Consumption frequency (%)
The anthropometric measurements of the nurses showed that
mean height was 1.59 + 0.07 m and their mean weight was 65.80 Figure 2: Frequency of consumption of foods
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Figure 7: Correlation between on duty total caloric intakes
and off duty salivary cortisol levels of the nurses

Figure 6: Correlation between off duty total caloric intakes

the nurses and off duty salivary cortisol levels of the nurses
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Figure 8: Ranks of nurses and their psychological levels of
stress. Legend: blue color-Senior nurse; orange color-Mid-level
nurses: ash color-Junior nurses
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Psychological stress score

= 6.80 kg. Their BMI ranged from 17.96-34.82 kg/m” with a
mean of 26.11 + 2.96 kg/m> Majority of the nurses (52.94%,
48/85) were in WHO classification of overweight (Figure 1).

Frequency of consumption of foods

Figure 2 shows the frequency of consumption of the different
food groups by the nurses. Animal protein was consumed more
frequently than all other food groups with 89.41% (76/85) of the
nurses consuming it daily. This was followed by a daily

consumption of cereals and grains (71.86%, 61/85). The least
frequent daily consumed of the food groups by the nurses was
fruit juice (7.05%, 6/85). In terms of weekly consumption, soft
drinks were the most consumed (37.65%, 32/85).

On duty and off duty daily caloric intake of nurses

The mean daily caloric intake of the nurses, both on duty and off
duty, is shown in Figure 3. The nurses had higher intakes of
calories when off duty compared to when on duty. There was a

Copyright © 2020 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.
This is an Open Access article distributed under the Creative Commons Attribution License, which permits use of article provided the original work is properly cited

B.40°1DUINOLISY MMM/ Sd)3Yy 911SGOM INO WOIJ SIITLIE PRO[UMOP IO JISTA

53



Association between caloric intake and work-related stress among nurses

Nuhu et al., 2020. https://doi.org/10.46829/hsijournal.2020.6.1.1.50-56

statistically significant difference (p < 0.001) in caloric intake
between on duty and the off duty hours of the nurses.

Psychological Stress Scores. The psychological scores of the
nurses, both on duty and off duty, is shown in Figure 4. The
nurses had lower psychological stress scores when off duty
compared to when on duty. There was a statistically significant
difference (p < 0.001) in psychological stress scores between on
duty and the off-duty hours of the nurses.

Salivary cortisol levels. The salivary cortisol levels of the
nurses, both on duty and off duty, are shown in Figure 5. The
nurses had higher salivary cortisol levels when on duty compared
to when off duty. There was a statistically significant difference
(p <0.001) in salivary cortisol levels between on duty and the
off duty hours of the nurses.

Effects of stress on total daily caloric intake of nurses

Psychological levels of stress. Low mean psychological stress
level scores (17.12 £ 7.15) corresponded to high mean total daily
caloric intake (2368.74 + 259.67 kcal) whiles the nurses were off
duty. On the other hand, high mean psychological stress level
scores (61.18 = 7.42) corresponded to low mean total daily
caloric intake (1784.80 + 402.84 kcal) whiles the nurses were on
duty. However, no significant correlations were observed (all p
>0.05).

Salivary cortisol levels. Low niean salivary cortisol levels (5.10
+ 1.02 pg/pL) corresponded to high mean total daily caloric
intake (2368.74 + 259.67 kcal) whiles the nurses were off duty.
On the other hand, high mean salivary cortisol levels (61.18 =
7.42 pg/ul) corresponded to low mean total daily caloric intake
(1784.80 + 402.84 kcal) whiles the nurses were on duty.
However, significantly positive correlations (Figures 6 and 7)
were observed with total caloric intakes and salivary cortisol
levels whether the nurses were on duty (r = 0.585; 95%
confidence interval (CI), 0.425-0.780; p <0.001) or off duty (r =
0.319; 95% CI, 0.113-0.498; p < 0.003).

Ranks of nurses and their psychological levels of stress

Almost all the nurses (91.76%, 78/85), irrespective of rank
indicated that they had no stress while off duty. Almost all the
nurses (95.29%, 81/85), irrespective of rank, also indicated they
had very high stress on duty (Figure 8). Mid-level and junior
nurses recorded the highest frequency (30 each rank) of very
high stress scores whiles on duty as well as highest numbers of
no stress when off duty. Fewer senior nurses (18) recorded high
psychological stress levels whiles on duty.

DISCUSSION

This study assessed the association between caloric intake and
work related stress among nurses in two district level hospitals.
Results indicated that, the nurses developed unhealthy eating
behaviors characterized by poor caloric intakes at different duty
times in attempt to adjust and adopt to the work place stress,
evidenced by the high body mass indices and the stress levels
recorded. Majority of the nurses were overweight which
predisposes them to increased risk of many serious diseases such
as Non-Communicable Diseases (NCDs) including obesity and
cardiovascular disorders [22] and its related health problems and
complications. This overweight status of the nurses could be

attributed to their excessive caloric intakes during off duty hours,
coupled with their high consumption of simple carbohydrates
such as soft drinks as shown in their dietary pattern assessment.
This agrees with findings that individuals may seek out and
consume energy dense foods during stressful situations [23].
Another contributory factor to the high BMI of the nurses could
be their relative inactivity for long hours when they had few
patients to attend to or when they dispensed medications and
during ward duties [24]. Most nurses, after closed of work, may
tend to take some rest till their next shift begun and are likely to
engage in little exercises. In the present study, although the
energy intakes was low, they probably did not utilize all the
energy and their bodies still managed to store some energy as fat
due to the low activity level, thereby increasing their BMI [25].

Food intake assessment revealed that animal source proteins
were more frequently consumed, (>80%) daily than any other
food group. Cereals and grains were the next (71%) frequently
consumed food group. This was due to their choices of foods like
banku, rice, kenkey and waakye which are cereal and grain based
and constitute the staples in that area. These foods are mostly
whole grain and can contribute a good source of dietary fibre.
However, they are also starch based foods and serve as a good
source of energy which adds up to energy gotten from the
consumption of simple carbohydrate foods such as soft drinks.
The 24 h recalls revealed that nurses skipped meals usually
whiles on duty. This was reflected in the lower mean caloric
consumption (1,754.85 kcal), observed on duty which was less
than the recommended daily intake of energy [refernce daily
intake (RDI), 1800-2200 kcal] for adults. This was reflected in
the BMI of some respondents being as low as 17.96 kg/m®
(underweight). The nurses explained that working morning shifts
from 7:00 am to 2:00 pm compelled them to leave home very
early for work, resulting in taking breakfast outside home. This
often caused them to take their first meals as late as 11:00 am
and consequently, the second meal conveniently shifting to late
afternoon (4:30 pm to 5:00 pm) when at home. This poor eaten
pattern had gradually become routine and habitual for many of
them. The 24 h recall dietary assessment further, revealed that
whiles on duty, some nurses consumed as low as 966 kcal/day.
This low energy intake could make them lethargic and
ineffective and could also have significant impact on immune
response, considering their relatively higher risks for infections
compared to other professionals. This agrees with findings that
these interactions could prove hazardous on health of workers
[26]. Such low intake of calories at work, also agrees with the
findings that acute stress, such as experienced by nurses when
emergency patients are rushed into the hospital results in a
physiological response that suppresses appetite [27]. This also
led to the conclusion that, the raised levels of stress and
depression among nurses in carrying out their duties could affect
body systems, hence their nutritional status [28].

The high scores in the psychological and physiological stress
indices in this study are in accordance with the earlier study
which concluded after a review of healthcare settings across 17
countries, that nurses experience a high level of occupational
stress, related to low caloric intake [10]. These findings confirm
Helford’s conclusions that hormones released in response to
stress could either suppress appetite or induce appetite [29]. In
the present study, increased salivary cortisol levels related to
decreased energy intake (p = 0.001) observed, demonstrates a
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decrease in appetite. Mehlum [30] also reported a suppression of
appetite by corticotropin-releasing hormone during stress. This
could be attributed to Bjorntorp’s [31] submission that, cortisol
as a marker of hypothalamic—pituitary—adrenal (HPA) axis
activity, may affect the regulation of appetite via neuropeptide Y
and leptin. Mean salivary cortisol level measured both on duty
and off duty showed that salivary cortisol as an indicator of
physiological stress will rise with rising stress levels. Cortisol
levels rise due to perturbations in the organism’s environment
(i.e., stressors) [32].

Hyper-activation of the HPA axis, with release of corticosteroids
has been associated with individuals who are chronically stressed
[31]. These elevated levels of the hormones are necessary to
mobilize energy from body stores in order to deal with the stress
encountered. Responses to acute or chronic stress can lead to
physiological changes which include elevation of blood pressure,
increase in heart rate, mobilization of energy stores, and decrease
in blood flow to non-essential organs, like the digestive system,
kidneys and skin [33]. This implies that blood and energy may
be shunted to the areas of the body such as muscles,
cardiovascular system and the liver that will utilize it to contain
or overcome the stress placed upon the body. A correlation of on
duty psychological stress scores and on duty caloric intake was
weak (0.07) and statistically insignificant (p = 0.535). This
implies that even though high scores of psychological stress were
registered, there was very little effect on caloric intake. This
could be attributed to the reduced access to food in the hospital
premises observed during work hours. In addition, nurses may
be so busy attending to patients that they forget to eat or may not
be able to make time to acquire food. The same correlation off
duty showed an inverse relationship (r = -0.082, p = 0.457). This
observation suggests that, as psychological stress is reduces at
the homes, caloric intakes of the nurses rather increases. This
also agrees with Takeda et al. [34] who stated that cortisol is
known to stimulate appetite during recovery from stress.
Relatively elevated cortisol levels whiles nurses were off duty
correlated with increased caloric intake (p < 0.001). A
correlation (p = 0.003) of off duty cortisol level and on duty
caloric intake further confirmed that when cortisol levels
increased, food intake by nurses also increased. This further
confirms the findings that increased cortisol levels will increase
appetite and hence food intake [34]. When nurses have returned
home from work, they are able to better consume foods as this is
the time they are relaxing and far removed from stress.

The lack of time to prepare and consume foods whiles under
stress as observed in the nurses has also been associated with
intake of higher caloric foods in stressed individuals [35]. They
observed that energy intake is higher during periods of life stress
due to insufficient time to purchase and prepare foods and the
increased use of convenience foods, which are typically energy
dense. Perceived stress of the various nursing ranks was also
assessed both off and on duty. Fewer nurses reported high stress
whiles off duty with the only indication being moderate stress
among some of the senior rank nurses. Whiles at work however,
all ranks recorded very high stress with the mid-level and junior
ranked nurses having the highest scores. This suggests higher
exposure to stressors among junior ranks in accordance with
Onasoga & Osamudiamen [24] who observed significant
relationship between the rank of nurses and the emotional stress
experienced. This however, contradicts, the findings that, the

rank of a nurse does not affect his or her emotional state [36].
The findings support the urgent need for the design and
implementation of stress management counseling programs to
tackle WRS of the nurses, as, such high chronic stress could be
hazardous to health of the nurses. Moreover, since overweight,
obesity and stress are known risk factors for cardiovascular
diseases and other NCDs, periodic cardiovascular risk
screening/assessment is recommended for early detection and
management of such conditions. The study also demonstrates the
importance of healthy eating in maintaining optimum health of
nurses. There is the need for nurses to patronize dietetic services-
have regular dietary consultations with registered dietitians, to
provide them with appropriate diet plans and regimen, regular
BMI monitoring, offer dietary interventions that will be suitable
for their peculiar work schedules.

Conclusion

Significant differences in the stress levels of the nurse, when on
duty and when off duty, were observed. High psychological
stress scores and salivary cortisol levels (physiological stress)
when on duty correlated with their low intake of calories and
conversely. Duty hours limited food intake considerably
resulting in low caloric intake whiles the opposite was true when
nurses were off duty. This poor eating behavior contributed to
their overweight status. Junior staff nurses recorded the highest
number of reported high stress. toxicological studies should be
conducted to assess the safety of the bioactive extracts. Further
work involving the determination of the targets of intracellular
signaling pathways must be done.

DECLARATIONS

Ethical considerations

Approval was given by the Ethics and Protocol Review
Committee of the School of Biomedical and Allied Health
Sciences (ISBAHS-ET./10443664/AA/4A/2012-2013). Written
permission was sought from the hospitals’ administrations
before recruitment of participants.

Funding
No funding reported

Competing Interests
No potential conflict of interest was reported by the authors

Author contributions

CAB and JKA originated the concept and design of the study.
NN participated in the design, collected the data and conducted
laboratory work under supervision of CAB and JKA. Data was
analyzed by NN under supervision of CAB; NN drafted the
manuscript with JKA. CAB and JKA critically reviewed the
draft. All authors read and approved the final manuscript.

Acknowledgements

Our most sincere thanks go to all the nurses of the two hospital
who participated in the study. We also thank the nursing
administrator for his supportive role in this research. We
appreciate the Management of Bryan Lowe Othopedic Hospital
especially the Medical Director, Dr Yaw Osafo for their support.

Availability of data and materials
Data is available upon request to the corresponding author

Copyright © 2020 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.
This is an Open Access article distributed under the Creative Commons Attribution License, which permits use of article provided the original work is properly cited

S0 puanolisy-mmaty/:sdagy 9)1SqaA INO WOIJ SO[OTIE PBO[UMOP IO JISTA



Association between caloric intake and work-related stress among nurses

Nuhu et al., 2020. https://doi.org/10.46829/hsijournal.2020.6.1.1.50-56

REFERENCES

1. Charmandari E, Tsigos C, Chrousos G (2005) Endocrinology of the
stress response. Annu Rev Physiol 67:259-284. https://doi.org/10.1146/
annurev.physiol.67.040403.120816

2. Myers, D.G. In Myers DG (ed), Stress and health. Exploring psychology,
2005, Worth Publishers, New York

3. Sumner JA, Khodneva Y, Muntner P, Redmond N, Lewis MW,
Davidson KW, Edmondson D, Richman J, Safford MM (2016) Effects
of concurrent depressive symptoms and perceived stress on
cardiovascular risk in low- and high-income participants: Findings from
the Reasons for Geographical and Racial Differences in Stroke
(REGARDS) study. ] Am Heart Assoc 5:¢003930. https://doi.org/ 10.11
61/JAHA.116.003930

4. Ghimire S, Baral BK, Pokhrel BR, Pokhrel A, Acharya A, Amatya D,
Amatya P, Mishra SR (2018) Depression, malnutrition, and health-
related quality of life among Nepali older patients. BMC Geriatr 18:191.
https://doi.org/10.1186/s12877-018-0881-5

5. Feng X, Lin YL, Wei LN (2015) Behavioral stress reduces RIP140
expression in astrocyte and increases brain lipid accumulation. Brain
Behav Immun 46:270-279. https://doi.org/10.1016/j.bbi.2015.02.008

6. Willis S, Neil R, Mellick MC, Wasley D (2019) The relationship
between occupational demands and well-being of performing artists: A
systematic review. Front Psychol 10:393. https://doi.org/10.3389/
fpsyg.2019.00393

7. Greeno CG, Wing RR (1994) Stress-Induced Eating. Psychol Bull
115:444-464. https://doi.org/10.1037/0033-2909.115.3.444

8. Sreelekha, B. & Rajeswari. H. Stress among Nurses in a Tertiary Care
Hospital. The International Journal of Indian Psychology 2016; 3:155-
164

9. Sivakumar M, Hisham M, Saravanabavan L (2019) Stress and Burnout
among Intensive Care Unit Healthcare Professionals in an Indian
Tertiary Care Hospital. Indian J Crit Care Med 23:462-466. https:/doi
.org/10.5005/jp-journals-10071-23265

10. Lambert VA, Lambert CE (2001) Literature review of role stress/strain
on nurses: An international perspective. Nurs Heal Sci 3:161-172.
https://doi.org/10.1046/j.1442-2018.2001.00086.x

11. Huber DG (1995) Understanding the Sources of Stress for Nurses. Am J
Nurs 95:16]. https://doi.org/10.2307/3471290

12. Health Safety Executive (2017) Tackling Stress. The Management
Standards Approach

13. Adzakpah G, Laar AS, Harrison SF (2016) Occupational stress among
nurses in a Hospital Setting in Ghana. Clin Case Rep Rev 1. https:/doi:
10.15761/CCRR.1000207

14. Starc J (2018) Stress Factors among Nurses at the Primary and
Secondary Level of Public Sector Health Care: The Case of Slovenia.
Open Access Maced J Med Sci 6:416-422. https://doi.org/10.3889/
0amjms.2018.100

15. Buss J (2012) Associations between obesity and stress and shift work
among nurses. Work Heal Saf 60:453-458. https://doi.org/ 10.3928
/21650799-20120926-66

16. Sharma P, Davey A, Davey S, Shukla A, Shrivastava K, Bansal R (2014)
Occupational stress among staff nurses: Controlling the risk to health.
Indian J Occup Environ Med 18:52-56. https://doi.org/10.4103/0019-
5278.146890

.17. Asare-Annan, J. Obesity and its determinants among Junior High School

children in the Accra metropolis. MSc. Thesis 2011. University of

Ghana, Legon.

18. Cooper CL, Sloan SJ, Williams S (1988) Occupational stress indicator:
Management guide. J Manag 18:353—374

20.

21

22.

24.

25.

26.
27.

28.

29.

31

32

33.

34.

35.

36.

. World Health Organization (2000) Obesity: preventing and managing

the global epidemic. Report of a WHO Consultation. Geneva,
Switzerland: World Health Organization. Available:
https://www.who.int/nutrition/publications/obesity/ WHO_TRS_894/en/
. Accessed 11 October 2019

Kudielka BM, Hellhammer DH, Wiist S (2009) Why do we respond_ S0
differently? Reviewing determinants of human salivary cortisol
responses to challenge. Psychoneuroendocrinology 34:2-18

Nathan AJ, Scobell A (2012) How China sees America. Available:
https://www.foreignaffairs.com/articles/china/2012-08-16/how-china-
sees-america. Accessed 23 August 2019

Thurlow J (2008) Krause’s Food and Nutrition Therapy, 12th Edition.
Med Sci Sport Exerc 40:1861. https://doi.org/10.1249/mss.0b01 3e3181
880572

. Schiffman SS, Graham BG, Sattely-Miller EA, Peterson-Dancy M

(2000) Elevated and sustained desire for sweet taste in African-
Americans: A potential factor in the development of obesity. In:
Nutrition. pp 886-893

Olayinka AO, Osamudiamen OS, Ojo AA (2013) Occupational stress
management among nurses in selected hospital in Benin city, Edo state,
Nigeria. Eur J Exp Biol 3:473-481

Oliver G, Wardle J, Gibson EL (2000) Stress and food choice: A
laboratory study. Psychosom Med 62:853—865. https:/doi.org/10.1097/
00006842-200011000-00016

WHO (1984) Psychosocial Factors At Work: Recognition and Control

Wardle J, Steptoe A, Oliver G, Lipsey Z (2000) Stress, dietary restraint
and food intake. J Psychosom Res 48:195-202. https://doi.org/10.1016/
50022-3999(00)00076-3

Bhatia V, Tandon RK (2005) Stress and the gastrointestinal tract. J.
Gastroenterol. Hepatol. 20:332-339

Halford JC (2001) Pharmacology of appetite suppression: implication
for the treatment of obesity. Curr Drug Targets 34:45-61

. Mehlum L (1999) Alcohol and Stress in Norwegian United Nations

Peacekeepers. Mil Med 164:720-724. https://doi.org/10.1093/ milmed/
164.10.720

. Bjorntorp P, Holm G, Rosmond R, Folkow B (2000) Hypertension and

the metabolic syndrome: Closely related central origin? Blood Press.
9:71-82

Kalman BA, Grahn RE (2004) Measuring salivary cortisol in the
behavioral neuroscience laboratory. J Undergrad Neurosci Educ 2:A41—
A49

Cohen JI (2000) Stress and mental health: A biobehavioral perspective.
Issues Ment Health Nurs 21:185-202. https://doi.org/ 10.1080/
016128400248185

Takeda E, Terao J, Nakaya Y, Miyamoto K1, Baba Y, Chuman H, Kaji
R, Ohmori T, Rokutan K (2004) Stress control and human nutrition. J
Med Investig 51:139-145. https://doi.org/10.2152/jmi.51.139

Prentice AM, Jebb SA (2003) Fast foods, energy density and obesity: A
possible mechanistic link. Obes Rev 4:187-194.
https://doi.org/10.1046/j.1467-789X.2003.00117.x

Atindanbila S, Abasimi E, Anim MT (2012) A Study of Work Related
Depression, Anxiety and Stress of Nurses at Pantang Hospital in Ghana.
Res Humanit Soc Sci 2:1-8

Thank you for publishing with

Health Sciences
— Journal
Invc stigations

Copyright © 2020 University of Ghana College of Health Sciences on behalf of HSI Journal. All rights reserved.
This is an Open Access article distributed under the Creative Commons Attribution License, which permits use of article provided the original work is properly cited

B0 p1Lanolisy sty sdipy 9ISqOM INO UIOILJ SS[OILR PRO[UMOP 10 JISIA



