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ABSTRACT

Introduction: The study aimed was to analyze the decrease in BDNF gene levels in unit work, shift work,
nutritional status, and stress levels of nurses during the Covid-19 pandemic. The number of patients
confirmed by the Covid-19 virus receiving treatment at hospitals in Indonesia has increased significantly.
This condition causes increased fatigue that can lead to higher stress on nurses. Low serum levels of brain-
derived neurotrophic factor (BDNF) were found in workers with high-stress levels. This stress is triggered by
several factors such as sleep disturbances, workload, and conflicts that occur in the workplace. Method: This
research used an analytic observational method with a cross-sectional design during July-September 2020 at
the Cempaka Putih Islamic Hospital Jakarta, in Central Jakarta, Indonesia. A sample of 89 nurses recruited
by the purposive sampling technique who met the inclusion criteria obtained, namely not having a systemic
disorder, not suffering from psychiatric disorders, not consuming alcohol, and not smoking. The data were
collected using anthropometric measurements and intravenous blood collection to check BDNF gene mRNA
expression using real-time PCR. Results: The results showed that the mean BDNF levels on respondents with
low, medium, and high-stress levels were 11.68752, 8.65197, and 7.35583, respectively. There was a
significant relationship between shift work (P-Value = 0.007) and stress levels (P-value = 0.000) of nurses
and decreased BDNF gene’s level during the Covid-19 pandemic. However, nutritional status was not
significantly (P-Value = 0.163) related to BDNF gene’s level.
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. INTRODUCTION

Health workers who are responsible for monitoring patients and often dealing with stressful conditions include
nurses. Compared to other professions, nurses have an important role in improving health status and must
perform more tasks. So those nurses are often exposed to various situations and conditions that have the potential
to cause stress during work. (1,2) According to Indonesia's health profile, all nursing resources in Indonesia in
2019 total of 345,508 people, and 220,192 of whom were utilized in hospitals. (3)

Highley in Tom Cox et al (1996) said that naturally, nurses are a profession full of stress. Nurses are faced with
various health problems for their patients. Many of the duties of nurses are unpleasant and stressful, often
belittled, frightening, or even unappreciated. In the nursing profession, sources of stress are closely related to
interactions with patients and other health professionals. (1,4) According to the study, there were 9 (nine) sources
of stress identified in nurses who worked in the hospital as follows, were faced with death and dying; inadequate
preparation for the emotional needs of patients and families; uncertainty about treatment; conflicts with doctors;
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conflicts with other nurses and supervisors; lack of staff support; excess workload; workplace; and
discrimination. (1,2)

Given the impact caused by COVID-19 at this time, nurses are at the forefront of services in hospitals that are
prone to work stress due to excessive workloads, asymptomatic patients, and insufficient PPE equipment. (5). It
was found that 25.6% of nurses with night work shifts suffered from disturbed sleep patterns due to shift work.
The impact that occurs on night work shifts causes circadian rhythm disorders, lack of sleep, mood disorders,
chronic anxiety, depression, and gastrointestinal disorders. (6—8). Nurses need nutritious intake to maintain a
healthy body and to carry out daily activities, including in their work. It is reported that stress has contributed
significantly to underweight and overweight status as well as energy and food consumed. (9).

Brain-derived neurotrophic factor (BDNF) is a neurotrophin that plays an important role in the survival, growth,
and maintenance of neurons in the main brain circuits involved in emotional and cognitive function. BDNF levels
decrease and have a substantial effect on stress. (10,11) In the brain the dominant neurotrophic is BDNF. (12)
Research has found that the BDNF hormone plays an important role as a component of changes in the
pathomechanism of stress and stress resistance. (13,14) The Hippocampus of the central nervous system in
particular directly produces BDNF. Various studies have shown that BDNF levels may decrease due to stress and
depression-related conditions. (15,16). This study aims to determine the comparison of BDNF gene levels in unit
work, shift work, nutritional status, and stress levels of nurses.

1. MATERIAL AND METHODS

This research used an analytic observational method with a cross-sectional design. Conducted in July-September
2020 at the Cempaka Putih Islamic Hospital Jakarta, Indonesia. The population in this study were all nurses (IGD
Unit, Inpatient, Operating Room, and ICU) who worked at the Jakarta Islamic Hospital (RSI1J) total of 120
peoples. The sample in this study were 89 people with the sampling technique using a purposive sampling
technique. The sample inclusion criteria were willingness to fill out a questionnaire, not having a systemic
disorder, not suffering from psychiatric disorders, not consuming alcohol, and not smoking. Data collection was
done by selecting samples then weighing and measuring the height of the sample. Blood was drawn
intravenously for an examination of BDNF gene mRNA expression with real-time PCR according to the previous
research method. (17-23) Then the sample was asked to fill out a research questionnaire.

Data analysis in this study used univariate analysis to see the distribution of sample characteristics and bivariate
analysis with ANOVA and T-test to determine the difference in the mean of the two groups and their
relationship. This research has received an ethical approval recommendation issued by the Health Research
Ethics Committee of RSPTN the Universitas Hasanuddin on July 9, 2020, with number
361/UN4.6.4.5.31/PP36/2020.

1. RESULTS

In Table 1, it can be seen from 89 respondents who met the research criteria as many as 76.4% were female, with
a diploma education of 83.1%, a marital status of 82.0% of respondents were married, most of the respondents
worked in inpatient units as many as 61, 8%, working on night shifts as much as 51.7%, most of the nutritional
status is normal as much as 46.1% and the stress level of respondents is 42.7% in the moderate category. The
average age of the respondents was 38.75 years old, the youngest respondent was 23 years old and the oldest was
55 years old. The average length of time for the respondents to work is 15.88 years, with a working age of at least
1 year and a maximum of 34 years. From the results of blood tests, it is known that the BDNF gene levels of
respondents on average were 8.93 ng/ml with the lowest levels being 5.34 ng/ml and the highest levels being
13.43 ng/ml.

Table 1. Characteristics of Respondents (n = 89)

Characteristics N %
Sex
Women 68 76.4
Men 21 23.6
Education level
Diploma 74 83.1
Degree 15 16.9
Marital status
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Single 16 18.0
Married 73 82.0
Unit work
IGD 11 12.4
Inpatient 55 61.8
Surgery room 7 7.9
ICU 16 18
Shift work
Morning shift (8 am — 3 pm) 37 41.6
day shift (3 pm —9 pm 6 6.7
Night 46 51.7
Nutrition status
Malnutrition (<18.5) 3 3.4
Normal (18.5-25) 41 46.1
Overweight (25.1-27) 24 27.0
Obesity (>27) 21 23.5
Stress level
Low 21 23.6
Medium 38 42.7
High 30 33.7
Age Mean : 38.75, SD 9.550
Median : 39 years
Min-Max: 23 years -55 years
Length of work Mean : 15.88, SD 9.408
Median : 17 years
Min-Max: 1 year -34 years
BDNF Gene’s Mean : 8.93 ng/ml, SD 1.89 ng/ml
levels Median : 8.63 ng/ml
Min-Max: 5.34-13.43

Based on Table 2, it is known that the work shift variable and the respondent's stress level are significantly
related to the BDNF gene level with p-value <0.05). Meanwhile, work unit variables and nutritional status were
not related to BDNF gene levels (p-value> 0.05).

Table 2. Relationship between Unit Work, Shift Work, Nutritional Status and Stress Level on BDNF gene levels

Variables Mean SD 95%Cl p-value
Lower Upper
Unit work
The emergency room 8.99809 1.355873 8.0872 9.90898 0.102
Inpatient room 8.60964 1.817556 8.11828 9.10099
Surgery room 10.28600 | 2.505303 7.96898 12.60302
Intensive care unit 9.39856 1.972006 8.34775 10.44937
Shift work
Morning shift (8 am — 3 pm) and
day shift (3 pm — 9 pm) 8.94623 1.645348 -0.77318 0.83087 0.007*
Night shift (9 pm — 8 am) 8.91739 2.114105 -0.76686 0.82454
Nutrition Status
Malnutrition (<18.5 kg/m°) 7.98100 1.242182 4.89525 11.06675 0.163
Normal (18.5-25 kg/m?) 8.60363 1.842493 8.02207 9.1852
Overweight (>25.1 kg/m?) 9.29324 1.924489 8.71506 9.87142
Stress level
Low 11.68752 | 1.018085 11.2241 12.15095 0.000*
Medium 8.65197 0.810925 8.38543 8.91852
High 7.35583 1.063881 6.95857 7.75309

In this study, the number of female nurses is more than men, the education of nurses is dominated by diploma
education, most of the nurses who work at the hospital are married and most of the nurses work in the inpatient
unit. The distribution of schedules or shifts to keep nurses is almost the same in the morning and night. Most of
the nurses have normal nutritional status. A nurse with good nutritional status will have better body immunity so
that it can support the quality of work compared to nurses with less or more nutritional status. The stress level of
nurses was slightly more in the medium category. Work demands and pressures cause stress to nurses. Based on
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the results, it is known that the nurse work unit is not related to BDNF gene levels. This shows that each unit
work has the same stress level so that there is no difference in the average BDNF level in each unit work.
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Figure 1. BDNF serum values. Box plot of serum BDNF concentration (ng/ml) in nurses according to work shift

V. DISCUSSION

In this study found that the mean score of BDNF gene’s level on the nurses who works in night shifts (work
during 9 pm — 8 am) were lower (8.91739 ng/ml) than the nurses who works in morning and day shift (8.94623
ng/ml). There was a significant relationship between shift work and BDNF gene’s levels on nurses. The nurses
who get night shifts (work during 9 pm — 8 am) lower the BDNF gene levels in the blood because generally at
night is a time of rest. Scientific evidence shows that nurses who work at night will affect sleep patterns. This
condition is related to brain-derived neurotrophic factor (BDNF), possibly involved in sleep regulation. Study in
a general hospital in Beijing among 244 health workers shows that there was serum BDNF levels related with
sleep problems significantly (P-value < 0.05). Serum BDNF levels were significantly lower in subjects with
Insomnia with short sleep duration (ISS) than in those without. Furthermore, the research also shows that the
serum BDNF levels of insomniacs were significantly lower than those in non-insomniacs among health workkers
with short sleep duration (<6 h), whereas serum BDNF levels did not differ between insomniacs and non-
insomniacs with normal sleep duratiero ( h) (24). Another study showed that BDNF serum levels were
significantly higher in the pulse pressure reduction group after an hour's rest in nurses working the night shift.
(25) A previous study reported that there was an association between BDNF and insomnia and lack of sleep. (11)
The interaction between stressful experiences and sleep perceptions affects the level of BDNF. (26) Nurses who
served at night had less sleep time than nurses who served during the day, so this caused a decrease in BDNF
levels.

Nutrition can induce brain-derived neurotrophic factor (BDNF) which is a mediator of neural plasticity. Excess
daily food intake continuously can lead to excess body weight which can increase BDNF gene levels (27). In this
study, a half of the 89 nurses were overweight, namely overweight and obese, 27.0% and 23.5%, respectively.
However, the analysis results show that the nutritional status of the nurses did not correlate with BDNF gene’s
levels. But, there was a tendency that nurses with overnutrition had higher levels of BDNF gene (9.29324 ng/ml)
than nurses with normal nutritional status (8.60363 ng / ml) and nurses with undernutrition (7.98100 ng/ml). In
similar, ther studies have shown that no significant association has been found between psychological stress and
Body Mass Index (BMI), body composition, and another metabolism. (28).
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Figure 2. BDNF serum values. Box plot of serum BDNF concentration (ng/ml) in nurses according to stress levels

Based on the results, it was found that there was a significant relationship between stress levels and BDNF gene
levels in nurses. This shows that the higher the stress level of the nurse, the lower the BDNF gene levels in the
blood. BDNF levels decreased and had a substantial effect on stress. (10,11) Research conducted by Giese et al
(2013), showed that there was a relationship between stress and BDNF in subjects without insomnia. (26) A case-
control study conducted for 4 years was found. That there was a decrease in serum BDNF levels in major
depressive disorders and minor depressive disorders with major depressive disorder history. (29-33) There was
also a decrease in serum BDNF levels in schizophrenia patients. (34-35)

V. CONCLUSION

The results of this study indicate that work shifts and stress levels of nurses are associated with decreased levels
of BDNF. From these results, we can conduct further research on the relationship between demography, genetic
background, and the environment with decreased levels of the BDNF gene.
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