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Ting Jiang?, Gulijianati Wumaier', Xue Li?, Xu Yang and Jiwen Liu*

Department of Public Health, Xinjiang Medical University, Urumqi, China

Background: This study investigated the relationship between occupational stress and
the mental health of people working in oil fields in the arid desert environment of Xinjiang,
and revealed the causal relationship between occupational stress and psychological
disorders, while furthermore exploring the relationship between psychological disorders
and genetic levels.

Methods: The participants of this study included oil field company workers from the
Xinjiang Petroleum Administration of Karamay City, Xinjiang, who underwent occupational
health examinations. The Occupational Stress Inventory Revised Edition (OSI-R) was
used to measure the occupational stress of the oil workers. The mental health status
of oil workers was evaluated using the Symptoms Checklist-90.

Results: Occupational tasks: The total scores of the personal strain and mental
health questionnaires were positively correlated with somatization, obsessive-compulsive
symptoms, interpersonal sensitivity, depression, anxiety, hostility, terror, parancia, and
psychosis (P < 0.05). Individual coping resources and the mental health total score was
negatively correlated with somatization, obsessive-compulsive symptoms, interpersonal
sensitivity, anxiety, hostility, terror, paranoia, and psychosis. The following factors were
identified as mental health risk factors: female gender; age 45 and above (relative to <30
years old); high scores on the personal strain questionnaire; occupational stress; external
effort; internal investment; and high effort-low return. The following factors were identified
as protective factors for mental health: Han nationality; oil transportation (relative to
drilling); individual resilience; and work returns. In respect to the abnormal psychological
group and the normal psychological group, statistically significant differences were found
in the distribution of genotypes and allele frequencies at the rs1800497 locus (P < 0.05).
The depression and paranoia scores observed between different genotype groups at the
rs1800497 locus were statistically significant (P < 0.05).

Conclusions: This study shows that occupational stress and the D2 dopamine receptor
(DRD2) gene have an impact on the mental health of oil field workers in the arid desert
environment of Xinjiang. Effort-reward imbalance and occupational stress were identified
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as risk factors for mental health, while rewards for work were protective factors. Higher
levels of occupational stress may lead to depression and other psychological disorders,
adversely affecting mental health. In oil field operators in the arid desert environment of
Xinjiang, the AA genotype of the DRD2 gene in the rs1800497 locus was identified as
a genotype specific to susceptibility to mental health problems, and a correlation was
found between the A allele and an increased risk of psychological problems. Therefore,
it is necessary to devise relevant measures to alleviate occupational stress among oil
workers and increase their job rewards, so as to improve their mental health.

Keywords: mental health, DRD2 gene, occupational stress, health, mental

INTRODUCTION

Mental health problems are becoming increasingly serious
worldwide. According to the report titled Depression and
Other Common Mental Disorders released by the World
Health Organization (WHO) in 2017, the average international
incidence rate of depression is about 4.4% (1). In China, the
White Paper on the Mental Health of Chinese Urban Residents,
which was released in 2018 and surveyed more than 1.13
million people, found that 73.6% were in a state of sub-mental
health, while only 10.3% of urban residents were in a state of
good mental health (2). In today’s society, with rapid economic
development and increasingly fierce competition, people often
experience high levels of work-related pressures and work
overload. Obviously, occupational pressure and tension also
greatly affect mental health. As the traditional medical model
has gradually shifted to the biological-psychosocial model (3),
more and more scholars, both at home and abroad, are focused
on examining the relationship between occupational stress and
mental health. Previous studies have confirmed that medical
workers, oil workers, and other special occupational groups
generally exhibit a high level of occupational stress (4-7), which
affects their mental health to different degrees (8, 9). Oil field
workers belong to a special working group, their tasks are often
repetitive, and they work in the Gobi Desert, which creates little
opportunity for recreational activities and family reunions. These
factors often result in higher levels of occupational stress, and
studies have found that long-term occupational stress adversely
affects mental health (10, 11). In a study that investigated the
relationship between occupational stress and the mental health of
oil workers, it was found that higher levels of occupational stress
led to poorer mental health (12).

The causes of mental illness are often complex. In addition to
simple environmental factors, such as excessive work pressure,
job security, role conflict, job demands, job control, social
supports, and so on (13-16), the impact of genetic factors
on mental health, and the interaction between genes and the
environment have also become a focus of researchers (17, 18).
From the perspective of a gene-environment interaction, if an
individual in a specific candidate environment carries some
sensitive genes, environmental factors will greatly increase the
impact on the individual’s mental health. Jiang et al. analyzed the
DNA methylation level of the monoamine oxidase A (MAOA)
gene in their study on the mental health of oil workers in

arid deserts in Xinjiang, and the findings indicated that the
methylation state may affect mental health (19). A number of
studies have also pointed out that the MAOA gene is associated
with depression, anxiety, and stress-related disorders, as well as
obsessive-compulsive disorder and other psychological disorders
(20-22). In a cross-sectional study of a large number of Chinese
adolescents with depression, it was found that catechol-O-
methyltransferase (COMT) gene VAL158MET polymorphism,
DATI gene rs27072 polymorphism, and the peer relationship
played an important role in adolescent depression symptoms
(23). In studies of healthy adults, Klaus et al. found that early
life stress, combined with the interaction of environmental
and genetic factors, influenced individual cognitive functioning,
and the COMT gene and the D2 dopamine receptor (DRD2)
gene mutation may increase the risk of mental illness, such as
schizophrenia (24, 25). In addition to playing an important role
in the pathogenesis of psychological diseases, such as anxiety
and depression, the DRD2 gene also plays a certain role in the
pathogenesis of chronic diseases, such as sleep disorders (26, 27).

In conclusion, genetic factors play an important role in
the occurrence and development of mental health problems
under specific circumstances. At present, there are many
research studies on the relationship between occupational
stress and psychological disorders, but simple epidemiological
investigations or simple genetic analyses are not enough
to explain the relationship between occupational stress and
psychological disorders. However, in terms of research on the
effect of occupational stress on mental health, few studies have
been carried out to examine the role of genetics, which is worthy
of further study, as such research can elucidate an understanding
of the etiology of mental health problems caused by occupational
stress. Therefore, this study investigated the relationship between
occupational stress and the mental health status of oil field
workers working in arid desert environment of Xinjiang, and
revealed the causal relationship between occupational stress
and mental disorders, so as to further explore the relationship
between psychological disorders and genetics.

METHODS

Participants
This study was carried out at the Center for Disease Control
and Prevention and the Central Hospital of Karamay City. The
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questionnaire was conducted in conjunction with the physical
examination of the oil workers. The survey period was from
March 2017 to June 2018. The participants in this study included
employees of the Xinjiang Petroleum Administration Bureau
of Karamay City, Xinjiang, China, and the National Petroleum
Corporation (CNPC). The administration consisted of 25 sub-
units and ~150,000 employees who were engaged in all types of
jobs related to the oil industry. Based on the standard industry
classification of the CNPC, four operating areas, four production
plants, and six E&P companies were selected using a three-
stage stratified sampling method. Then, based on company size,
a large company (>400 workers) and a small company (<400
workers) were randomly chosen from the selected business area;
600 employees from the large company and 300 employees from
the small company were randomly selected. A large company
(>1,000 workers) and a small company (<1,000 workers) were
selected from the production plant. For the production plant,
1,500 employees from a large company and 800 employees
from a small company were randomly selected. One large
company (>200 workers) and two small companies (<200
workers) were selected from the E&P company; 300 people
were randomly selected from the large company and 150 people
were selected from each small company. After communication
and consultation with the hospital, relevant information was
obtained from the medical examiner of each company before
the health examination. Furthermore, the number of participants
who underwent medical examinations (from 1... Start) was
recorded and this number was input into SPSS for Windows
version 22.0 (SPSS Inc, Chicago, IL, USA). The inclusion criteria
included the following: oil workers (aged between 18 and 60
years old, who had been employed for more than 1 year). A
total of 3,800 questionnaires were retrieved, of which 3,631
were deemed valid, with an effective recovery rate of 95%.
In respect to gene measurement, case-control studies were
used to determine the sample content, and the participants
were evaluated according to the health checklist. Thereafter,
20% of the participants who had completed the questionnaire
were randomly selected as the experimental research objects.
Therefore, 726 participants were randomly selected as subjects
for the molecular biology portion of the trial. In instances in
which blood samples were not collected, such samples, as well
as those that did not meet the DNA extraction criteria, were
excluded. Finally, the DRD2 genotype and allele distribution of
696 samples were tested. The study protocol was approved by
the Ethics Committee of Xinjiang Medical University, and all
participants voluntarily provided their written informed consent
prior to the investigation.

Measurement of Occupational Stress

The Chinese Revised Edition of the Occupational Stress
Inventory (OSI-R), which is more suitable for the Chinese
population, was adopted in this study, and the scale has
high reliability and validity among all occupational groups in
China (28-30). The scale included three subscales: Occupational
Role Questionnaire (ORQ), Personal Strain Questionnaire
(PSQ), and Personal Resources Questionnaire (PRQ). Responses
were measured using a scale ranging from 1 to 5. The

occupational task subscale consisted of six dimensions (i.e.,
task overload, task discomfort, task ambiguity, task boundary,
responsibility, and work environment), which were used to
evaluate individual levels of occupational stress. Higher scores
indicated higher stress levels. The subscale of individual stress
responses consisted of four dimensions (ie., the business
stress response, psychological stress response, interpersonal
stress response, and body stress response), which were used
to assess the level of individual stress responses. Higher
scores indicated higher stress levels. The subscale of individual
resilience was composed of four dimensions (i.e., leisure,
self-care, social support, and rational coping) to evaluate
the participant’s coping ability. Higher scores were taken
to indicate lower levels of stress and a greater ability
to cope.

Measurement of Mental Disorders

This study used the Symptoms Checklist 90 (SCL-90) to
evaluate the mental health status of desert oil field workers.
This scale was based on the Symptoms Checklist 90 (Hopkins
Symptom Checklist, 1973) compiled by Derogatis, and mental
symptoms were assessed using a self-rated scale which consisted
of a total of 90 items (31). The subscale contained nine
factors, which included somatization, compulsive symptoms,
interpersonal sensitivity, depression, anxiety, hostility, fear,
paranoia, psychosis, as well as another nine factors. Responses
were measured using a scale ranging from 1 to 5, such that
1 = none, 2 = mild, 3 = moderate, 4 = severe, and 5 = severe.
The total score was obtained from the sum of the scores for all
of the items, and the total score of each factor item was obtained
by the sum of the factors. A total score of more than 160 points
or a factor score of more than 2 points was taken to indicate a
psychological disorder. This scale has shown high reliability and
validity among all groups (32, 33). In respect to the measurement
results, the present study referred to Jinhua’s et al. research, which
obtained the data of 1,388 normal people from 13 regions in
China, and this was taken as the norm (34).

DRD2 Gene Determination

Prior to the physical examination, the participants were required
to abstain from a high-fat diet and alcohol for 3 days. After
fasting, blood samples (5ml) were taken as part of the physical
examination. That day, following the collection of all blood
samples, the samples were centrifuged at 3,500 rpm for 7 min
to separate serum and plasma, and they were stored at —80°C.
Genomic DNA was purified from the samples using a whole
blood genome extraction kit and cryopreserved at —20°C until

TABLE 1 | PCR primer sequences.

Primer Direction Sequence

DRD2rs1799732 F 5’-CCCCACCAAAGGAGCTGTACCT-3
R 5-ATGCGGACCTCTTCCAACACCT-3'

DRD2rs1800497 F 5-GGCAACACAGCCATCCTCAAAG-3
R 5-TCTCGGCTCCTGGCTTAGAACC-3'
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use. Based on the relevant literature and the Chinese population
genome SNPS genotype information (CHB) obtained from the
international HapMap database, we selected the rs1799732 and
rs1800497 loci of the DRD2 gene using Haploview software
(http://www.broad.mit.edu/mpg), in accordance with the current
internationally recognized gold standard: R*> = 0.8, MAF
> 15%. The primers listed in Table1 were genotyped by
performing Snapshot SNP analysis. The data were analyzed using
GeneMapper Software version 4.1 (Applied Biosystems, Foster
City, CA, USA). For quality control, 5% of the randomly selected
samples were subjected to secondary genotyping.

Quality Control

All questionnaires were distributed to the oil workers who
were identified as the study subjects, and collected on-site. The
questionnaire was completed anonymously within 15 min. At the
initial stage of the survey, the trained investigators instructed
the participants about how to complete the questionnaire,
so that they could fully understand the significance of the
research and ensure their active cooperation, which also
encouraged the participants to truthfully and accurately complete
each item of the questionnaire. During the investigation,
two investigators conducted a comprehensive review of the
completed questionnaires to ensure that any errors in the
questionnaires were corrected promptly, and that the missing
items were added and completed in time, which also safeguarded
the authenticity and effectiveness of the respondents’ answers.
During the data entry stage, this questionnaire was independently
recorded and checked by two people, and relevant logical checks
were carried out. After the data were inputted, statistical software
was used to randomly check and recheck the database (i.e.,
according to the proportion of 20%) to ensure its accuracy.

Statistical Analysis

The two researchers independently recorded the results in a
database and tested their consistency. Data were analyzed using
SPSS for Windows version 22.0. Normal measurement data used
means =+ standard deviation statistical descriptions. Non-normal
measurement data, which were expressed using median values
(quartile), indicated the level of normality. In the two groups,

variances in the data were identified by comparing the means
and carrying out two independent samples t-tests. We carried
out multiple comparisons of means and a single factor analysis
of variance (ANOVA). If, overall, there were differences, the least
significant difference (LSD) test was performed, which involved
a t-test to compare the two groups. In the event that there was
non-conformity with normality, non-parametric variance-based
methods were used for the statistical analysis. The frequency and
composition ratio were used for statistical description purposes,
and the chi-square test was used for the statistical analysis.
The non-parametric test was used for comparisons of ordered
data. A partial correlation analysis was carried out to analyze
the correlation between the variables, and multivariate analysis
was performed using unconditional logistic regression. The
significance level was set at 0.05 (bilateral).

RESULTS

Comparison of Mental Health Status in
Different Stress Intensity Groups

Statistically significant differences were observed in the total
mental health score and the scores of all of the factors in different
stress intensity groups (P < 0.05), which suggested differences
in the following scores in different stress intensity groups: the
total mental health score, somatization, obsessive symptoms,
interpersonal sensitivity, depression, anxiety, hostility, terror,
paranoia, and psychosis. According to the average rank, the total
score and the scores of various factors related to mental health in
the high stress group were the highest, followed by the moderate
stress group and the low stress group (Table 2).

Partial Correlation Analysis Between
Occupational Stress and Mental Health
Status

After controlling for confounding factors, such as gender,
ethnicity, age, length of service, type of work, educational
level, professional title, shift status, monthly income, marital
status, and smoking status, etc., occupational tasks and
individual stress responses were positively correlated with the

TABLE 2 | Comparison of the mental health of different stress groups.

Variables Low
occupational stress

Moderate
occupational stress

High x2 P
occupational stress

SCL-90 total score 113.96 + 32.63 126.70 £ 37.33 140.36 + 7.46 125.417 <0.001
Somatization 1.31 £0.47 1.45 £0.47 1.61 £ 0.59 95.415 <0.001
Forced symptoms 1.23+0.37 1.35 +£0.46 1.49 + 0.56 93.917 <0.001
Interpersonal sensitivity 129 +0.43 1.44 £0.48 1.59 + 0.58 91.111 <0.001
Depression 1.30+0.38 1.50 + 0.47 1.67 £ 0.57 132.742 <0.001
Anxiety 1.27 £ 0.39 1.41+£0.45 1.57 £ 0.55 127.06 <0.001
Hostile 1.22+0.33 1.31+0.44 1.44 +0.54 66.962 <0.001
Phobia 1.22 £0.37 1.356 £0.47 1.561+£0.58 99.269 <0.001
Paranoid 1.11+£0.34 1.25 £ 0.41 1.38 £0.48 104.021 <0.001
Psychotic symptoms 1.26 £ 0.40 1.45+0.46 1.55+0.55 69.209 <0.001
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TABLE 3 | Partial correlation analysis between occupational stress and mental health.
Variables SCL-90 Somatization Forced Interpersonal Depression  Anxiety Hostile Phobia Paranoid Psychotic
total score symptoms sensitivity symptoms
Occupational role 0.230" 0.231* 0.219* 0.207* 0.250* 0.226* 0.191* 0.207* 0.213" 0.173*
Personal strain 0.465* 0.451* 0.456" 0.433* 0.462* 0.445* 0.396* 0.409* 0.411~ 0.388"
Personal resources —0.051% —0.053" —0.038* —0.079* —-0.017 —0.040* —-0.034* —-0.046* —0.034" —0.117*
*There is a correlation between the two variables, p < 0.05.
total mental health score, somatization, obsessive symptoms, i i
. e . . . . TABLE 4 | Variable assignment.
interpersonal sensitivity, depression, anxiety, hostility, terror,
paranoia, and psychosis (P < 0.05). Individual coping resources  Variables Name Assignment
were negatively correlated with the total mental health score,
somatization, obsessive-compulsive symptoms, interpersonal SCL-90 total score Psychological abnormal = 0,
sensitivity, anxiety, hostility, terror, paranoia, and psychosis Psychological normal = 1
(P < 0.05; Table 3). X1 Gender Male = 0, Female = 1
X2 Ethnicity Minority = 0, Han = 1
. . . X3 Age group, year <80=0,30~45=1,>45=2
MUItlvarlate AnaIySIS Of Mental Health X4 Type of work Driling = 0, Extract oil = 1, Qil
Related Factors ransportation =2,
. . toker hot not k=
In order to analyze the factors affecting the psychological health Stoker hot note work =3
. . . . X5 Working years <10=0,10~20=1,>20=2
of the oil workers in the desert, psychological abnormality was
. . . X6 Educational level Associate’s degree or below = 0,
taken as the dichotomous dependent variable, while gender, , )
. . . Bachelor’s degree or higher = 1
ethnicity, age, length of service, type of work, educational N , ,
. . . . . X7 Professional title Primary = 0, Secondary = 1, Senior = 2
level, professional title, shift work, monthly income, marital ] ) ) ‘
. . T X8 Shift Fixed day shift = O, Shift work = 1
status, smoking, occupational task, individual stress responses, o
T . . X9 Monthly family income <8,500 =0, >3,500 =1
and individual coping resources were taken as independent ‘ . ,
. . . . . X10 Marital status Single = 0, Married = 1,
variables. Multiple classification variables were set as dummy . ,
iabl Tabl d ltinle logisti . lvsi Widowed/divorced = 2
variables (Table 4), and multiple logistic regression analysis Smoking No = 0, Yes — 1
was performed. The results showed that the female gender, . ,
o . X12 Occupational stress Low occupational stress = 0, Moderate
participants aged 45 years or above (relative to <30 years old), occupational stress = 1
individual stress responses, occupational stress, external effort, High occupational stress = 2
internal investment, and high effort-low return were risk factors  x12 ERI index Low effort-high return = 0, High

for mental health, while participants of Han nationality, oil
transportation (relative to drilling), individual’s ability to cope
with strain, and work rewards were identified as protective factors
for mental health (Table 5).

Correlation Analysis Between the DRD2

Gene and Mental Health

Comparison of Mental Health Scores Among
Different DRD2 Genotypes

No statistically significant differences were found in the total
mental health score and the scores of various factors among
the DRD2 gene rs1799732 genotypes (P > 0.05), and no
differences were observed in the total mental health score,
somatization, obsessive symptoms, interpersonal sensitivity,
depression, anxiety, hostility, fear, paranoia, and psychosis
scores corresponding to the DRD2 gene rs1799732 genotypes.
There were statistically significant differences in the scores of
depression and paranoia among different rs1800497 genotypes
(P < 0.05). According to the mean rank, the depression and
paranoia scores of the AA genotype group were the highest,
followed by the GA genotype group, while the scores of the GG
genotype group were the lowest (Table 6).

effort-low return = 1

Distribution of DRD2 Genotypes and Alleles for
Different Mental Health Conditions and Their Effects
on Mental Health

There were two alleles at rs1799732 of the DRD2 gene,
which were wild allele I and mutant allele D. The genotypes
included homozygous wild-type (II), heterozygous type (ID), and
homozygous mutant (DD). The results of the statistical analysis
showed no significant difference in the distribution of genotypes
and alleles at the rs1799732 locus between the group with
psychological abnormalities and the group with no psychological
abnormalities (P > 0.05). The multivariate logistic regression
analysis showed that, compared with the II genotype, the ID
genotype, DD genotype, and the mutant (DD+ID) had no effect
on mental health (P > 0.05).

There were two alleles at rs1800497 of the DRD2 gene, which
were wild type allele G and mutant allele A. There were three
genotypes: GG (homozygous wild type), GA (heterozygous type),
and AA (homozygous mutant). The results of the statistical
analysis showed that the distribution of genotypes and alleles
at the rs1800497 locus was significantly different between the
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TABLE 5 | Logistic regression of the influencing variables of mental health.
Variables Group B S.E. Wald P OR 95% CI
Gender Female 0.315 0.127 6.112 0.013 1.370 1.067 ~ 1.757
Ethnicity Han —0.409 0.11 13.718 <0.001 0.664 0.535 ~ 0.825
Age group, year 30 ~ 0.006 0.216 0.001 0.978 1.006 0.659 ~ 1.536
45 ~ 0.351 0.123 8.116 0.004 1.420 1.116 ~ 1.808
Type of work Extract oil 0.057 0.111 0.259 0.611 1.058 0.851 ~ 1.317
Qil transportation —-0.729 0.164 19.796 <0.001 0.483 0.350 ~ 0.665
Stoker hot note work 0.106 0.152 0.491 0.483 1.112 0.826 ~ 1.497
Working years 10 ~ 0.142 0.163 0.756 0.385 1.163 0.837 ~ 1.588
20 ~ 0.093 0.161 0.334 0.564 1.098 0.800 ~ 1.505
Educational level Bachelor’s degree or higher —0.082 0.131 0.061 0.806 0.968 0.748 ~ 1.253
Professional title Secondary —0.132 0.11 1.429 0.232 0.877 0.707 ~ 1.088
Senior 0.081 0.128 0.404 0.525 1.085 0.844 ~ 1.395
Shift Shift 0.134 0.104 1.647 0.199 1.143 0.932 ~ 1.402
Monthly family income >3,500 0.069 0.106 0.415 0.519 1.071 0.869 ~ 1.319
Marital status Married —0.41 0.241 2.908 0.088 0.663 0.414 ~ 1.064
Widowed/divorced —-0.276 0.161 2.942 0.086 0.759 0.554 ~ 1.04
Smoking Yes 0.065 0.121 0.291 0.589 1.067 0.842 ~ 1.353
Occupational stress Moderate occupational stress —1.161 0.32 13.167 <0.001 0.313 0.167 ~ 0.586
High occupational stress —-0.71 0.101 49.671 <0.001 0.492 0.404 ~ 0.599
Occupational role questionnaire - —0.001 0.003 0.181 0.671 0.999 0.994 ~ 1.004
Personal strain questionnaire - 0.07 0.004 338.616 <0.001 1.073 1.065 ~ 1.081
Personal resources questionnaire - —-0.017 0.002 50.694 <0.001 0.983 0.979 ~ 0.988
The bold font means statistically significant.
TABLE 6 | Comparison of mental health according to different DRD2 genotypes.
rs1799732 rs1800497
DD ID 1] AA GA GG

SCL-90 total score 154.28 + 59.77 157.08 + 53.70

160.58 + 58.88

162.36 + 57.47

160.30 & 57.08

152.85 + 61.53

Somatization 20.56 + 8.92 21.36 £ 8.22 22.30 £ 8.65 22.35 + 8.51 22.12 £ 8.54 21.52 + 8.88
Forced symptoms 16.56 £+ 7.63 16.91 £+ 6.31 17.27 £ 7.21 17.56 £ 7.20 17.21 £ 6.86 16.33 £+ 7.31
Interpersonal sensitivity 15,11 £ 6.94 16.04 £+ 5.67 16.44 £+ 6.29 16.60 £+ 6.08 16.48 £ 6.13 15.35 £ 6.52
Depression 24.56 £ 9.48 24.28 £ 8.25 24.95 £ 8.77 2524 £8.71* 24.98 + 8.56 23.35 £ 8.92
Anxiety 16.56 + 6.64 17.69 £ 6.13 17.94 £+ 6.82 18.13 £ 6.76 18.01 £+ 6.54 16.88 £+ 6.95
Hostile 9.33 + 4.33 9.75 + 3.64 10.01 £ 4.25 10.04 £ 4.08 10.07 £ 4.15 9.39 + 4.24
Phobia 10.67 £ 4.77 11.95 £+ 4.89 12.18 £ 56.02 12.16 £+ 4.86 12.27 £ 4.92 11.53 £ 56.49
Paranoid 10.33 + 4.18 10.69 + 3.83 11.06 + 4.06 11.16 + 3.80" 11.02 +£ 3.98 10.49 + 4.57
Psychotic symptoms 16.67 £ 5.63 17.04 £ 5.97 17.69 £ 6.75 17.85 + 6.64 17.52 £ 6.45 17.03 £ 7.03

Comparison of mental health scores corresponding to different DRD2 loci genotypes, *P < 0.05.

psychologically abnormal group and the psychologically normal
group (P < 0.05). Multiple logistic regression analysis showed
that, compared with the GG genotype, the AA genotype (OR =
1.907, 95% CI: 1.186-3.066) was identified as the genotype that
was specific to susceptibility for mental health problems, and the
A allele (OR = 1.293, 95% CI: 1.042-1.605) was associated with
an increased risk of developing mental health problems (Table 7).

DISCUSSION

The study aimed to explore the relationship between
occupational stress, the DRD2 gene, and the mental health

status of oil field workers in the arid desert environment
of Xinjiang. The results showed that there were statistically
significant differences in the total mental health scores and the
scores of various factors among different stress intensity groups.
Higher levels of occupational stress were associated with poorer
mental health level. Relevant studies have also shown that, in
groups such as firefighters (35), police officers (36), medical staff
(37), and workers (38), the level of occupational stress affected
the mental health status to different degrees. In addition, other
studies (39, 40) have shown that during the extraordinary period
of the COVID-19 pandemic, anesthesiologists, community
workers, and other groups also experienced a high level of
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TABLE 7 | The distribution of the DRD2 genotype and allele, and their effects on mental health.
Gene loci Genotype Psychologically Psychologically x2 P OR 95 (%Cl)
abnormal normal
rs1799732 Il 258 302 0.711 0.701 1.000
D 56 71 1.709 (0.423 ~ 6.900)
DD 3 6 1.083 (0.735 ~ 1.596)
DD + 1D 59 77 0.319 0.631 1.079 (0.787 ~ 1.479)
I 572 675 0.507 0.483 1.000
D 62 83 1.134 (0. 802 ~ 1.606)
rs1800497 GG 17 121 7.560 0.022* 1.000
GA 164 187 1.103 (0.793 ~ 1.533)
AA 36 71 1.907 (1.186 ~ 3.066)
AA + GA 200 258 1.904 0.173 1.247 (0.911 ~ 1.708)
G 398 429 5.467 0.021* 1.000
A 236 329 1.293 (1.042 ~ 1.605)

*Comparison of the genotype and allele frequency of GG, GA, and AA between the psychologically abnormal group and psychologically normal group (P < 0.05).

The bold font means statistically significant.

occupational stress, which led to anxiety, depression, and the
onset of other symptoms. This may be related to the special
working environment of oil workers who are subjected to a
harsh and unaccommodating climate, which is only hospitable
to a relatively boring and monotonous life. Therefore, it is
imperative to develop targeted intervention measures to alleviate
occupational stress, promote mental health, and further explore
the main risk factors affecting occupational stress in the key
population who experience a high level of occupational stress.

In respect to the partial correlation analysis which examined
the relationship between occupational stress and mental health
status, after controlling for confecting factors (e.g., gender,
ethnicity, age, length of service, type of work, educational
level, professional title, shift status, monthly income, marital
status, and smoking status), occupational tasks and individual
stress responses were positively correlated with total mental
health scores, somatization, obsessive symptoms, interpersonal
sensitivity, depression, anxiety, hostility, terror, paranoia,
and psychosis. Individual coping resources were negatively
correlated with total mental health scores, somatization,
obsessive-compulsive symptoms, interpersonal sensitivity,
anxiety, hostility, fear, paranoia, and psychosis. This finding
is similar to the results of the study conducted by Moreno
Fortes et al. (41) which found that occupational stress was
negatively correlated with positive mental health and lower
psychopathological symptoms, while job burnout played a
mediating role between occupational stress and mental health.
Therefore, arranging work tasks in a reasonable manner
can increase an individual’s coping resources, and intervention
measures can be developed to alleviate occupational stress among
oil workers in order to improve their psychological health.

Relevant studies have also shown (42, 43) that occupational
stress and effort-reward imbalance are risk factors for the
occurrence of psychological disorders in workers, which is similar
to the results of this study. This study found that individual
stress reactions, occupational stress, external effort, internal
investment, and high effort-low return were the main risk factors

for the mental health of oil workers. In addition, compared with
men, the mental health status of women was poorer. This may be
related to the special working environment and the nature of the
work, which tends to result in greater work pressure for female
employees. In this regard, some studies have shown that health
education programs, based on a work-related stress model, can
alleviate work-related pressure among female employees (44).
Individual resilience and job rewards were identified as protective
factors of mental health. Flexible working arrangements and a
better working environment can relieve the working pressure
of employees (45). However, in the arid desert environment
of Xinjiang, the working environment of oil field workers is
relatively challenging. Work tasks can be arranged to allow
for greater flexibility, and efforts can be made to improve the
working environment. Nonetheless, further research is necessary
to determine whether such measures can relieve occupational
stress among oil workers, and to identify other ways of enhancing
their mental health.

Previous studies have shown that the DRD2 gene has a certain
correlation with mental health (46-48). This study also found
that the distribution of the DRD2 gene genotypes and alleles
at rs1800497 was significantly different between the group with
psychological abnormalities and the group with no psychological
abnormalities (P < 0.05), which indicated that the various
genotypes of the DRD2 gene at rs1800497 may be related to
the mental health of oil workers. This result is similar to the
research results of some scholars (49, 50), who proposed that
the DRD2 gene is associated with depression and other mental
health problems. However, other studies have shown (51) that
the genotype of the DRD2 gene at rs1800497 is not associated
with the remission of schizophrenia symptoms, which may be
due to different sample sizes and regional differences. Multiple
logistic regression analysis showed that, compared with the GG
genotype, the AA genotype (OR = 1.907, 95% CI: 1.186-3.066)
was specific to a susceptibility for mental health problems, and A
allele (OR = 1.293, 95% CI: 1.042-1.605) was associated with an
increased risk of developing mental health problems. There were
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statistically significant differences in the scores of depression and
paranoia among different genotypes of rs1800497 (P < 0.05).
This finding is similar to those of Avinun et al. (52), Galyamina
etal. (53), suggesting that different genotypes of the DRD2 gene at
rs1800497 are associated with depression. According to the mean
rank, the depression and paranoia scores of the AA genotype
group were the highest, followed by the GA genotype group,
while the GG genotype group were the lowest. These findings
suggest that the AA genotype may affect mental health problems
to a certain extent, and occupational stress factors may influence
the onset of mental illness and the progression of the disorder.

In recent years, many experts in psychology, brain
neuroscience and other fields have begun to explore how genes
affect the neural structure and function of the brain, and result
in mental illness (54). Studies have shown a highly polygenic
pattern of inheritance, which may be another important factor in
the heterogeneity of depression (55). Therefore, understanding
how genetic variations affect brain circuits, and thus individual
psychology, requires more in-depth and integrated research.
In future studies, the effects of occupational stress, adverse
genetic and environmental interactions and other risk factors
on the mental health of oil workers need to be further explored.
The effects of various risk factors, such as adverse gene and
environment interaction, on the mental health of oil workers
need to be further examined.

This study demonstrated that occupational stress and the
DRD?2 gene influenced the mental health level of oil field workers
in the arid desert environment of Xinjiang. The effort-reward
imbalance and occupational stress were identified as risk factors
for mental health, while work rewards were a protective factor.
High levels of occupational stress can lead to psychological
disorders, such as depression, and adversely affect mental health.
Therefore, measures should be taken to alleviate the occupational
stress of oil workers and improve their job rewards, so as to
improve their mental health. This study also found that, the AA
genotype of the DRD2 rs1800497 polymorphism is a genotype
that is specific to susceptibility to mental health problems, and
the A allele increased the risk of mental health problems.

CONCLUSION

Strengths and Limitations

This study investigated the relationship between occupational
stress and mental health status, and revealed the relationship
between psychological disorders and genetics, which few studies
have examined. Even though this research was a cross-
sectional study, a randomized sampling method was employed.
Valid and reliable questionnaires (validated in Chinese) were
used, which minimized bias. However, this study also had

REFERENCES

1. WHO. Depression and Other Common Mental Disorders.
WHO (2017).

2. Chinese Medical Association Health Management Branch. Mental Health
White Paper of Urban Residents in China. Xi’an: Health Management Branch
of Chinese Medical Association (2018).

Geneva:

some limitations. First, due to the cross-sectional design,
the results may have some shortcomings. Second, this study
used a small sample size, and the participants were recruited
from an oil field company in Xinjiang, which may not be
representative of the entire population of oil workers in
China. Finally, in this study, a self-rating scale was used
to measure psychological disorders and occupational stress,
which may lead to recall or report bias. In addition, we
acknowledge that it is difficult to confirm the relationship
between DRD2 gene and psychological disorders solely on the
basis of the results of this study. Further studies are needed
to investigate whether the interaction between DRD2 genotype
and occupational stress contributes to an increased risk of
psychological disorders.

Directions of Further Research

Future studies could aim to conduct a cohort study to explore
psychological problems caused by occupational stress among oil
field workers in the arid desert environment of Xinjiang. Such
studies can provide a more powerful theoretical basis for an
in-depth study of occupational stress and the mental health of
oil workers.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in
the article/supplementary files, further inquiries can be directed
to the corresponding author/s.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by Xinjiang Medical University. The
patients/participants provided their written informed consent to
participate in this study.

AUTHOR CONTRIBUTIONS

TJ, GW, XL, and JL designed the study. TJ, GW, XL, and XY
contributed to the acquisition, analysis, interpretation of data,
involved in drafting the manuscript, and revising it for important
intellectual content. All authors contributed substantially to
the work presented in this paper, reviewed, and approved the
final manuscript.

FUNDING

This study was funded by the Nature Science Foundation of
Xinjiang autonomous region (Grant No. 2018D01C146).

3. Engel George L. The need for a new medical model: a challenge for
biomedicine. Science. (1977) 196:4286. doi: 10.1126/science.847460

4. Abdullh MN, Abbas AK, Yaser BS. Occupational stress of nurses working
in the academic-related sectors. Indian ] Public Health Res Dev. (2018)
9:238-42. doi: 10.5958/0976-5506.2018.00727.1

5. Jiang T, Tao N, Shi L, Ning L, Liu J. Associations between occupational
stress and demographic characteristics in petroleum workers in the Xinjiang

Frontiers in Psychiatry | www.frontiersin.org

September 2021 | Volume 12 | Article 737228


https://doi.org/10.1126/science.847460
https://doi.org/10.5958/0976-5506.2018.00727.1
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Jiang et al.

Psychiatry

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Tores

arid desert. Medicine. (2018) 97:e11543. doi: 10.1097/MD.0000000000
011543

. Gu B, Tan Q, Zhao S. The association between occupational stress and

psychosomatic wellbeing among Chinese nurses: a cross-sectional survey.
Medicine. (2019) 98:e15836. doi: 10.1097/MD.0000000000015836

. Cannavo M, La Torre F Sestili C, La Torre G, Fioravanti M. Work

related violence as a predictor of stress and correlated disorders in
emergency department healthcare professionals. Clin Ter. (2019) 170:e110-
23. doi: 10.7417/CT.2019.2120

Theorell, Anne Hammarstrom, Gunnar
et al. A systematic review including meta-analysis
environment and depressive symptoms. BMC Public Health. (2015)
15:738. doi: 10.1186/512889-015-1954-4

Aronsson,
of work

. Quick JC, Henderson DF. Occupational stress: preventing suffering,

enhancing wellbeing. Int ] Environ Res Public Health. (2016)
13:459. doi: 10.3390/ijerph13050459

Xiu-li Z, Guo-sheng S, Juan Z, Dong-lu Z, Lin-han G. Investigation on
occupational stress of oilfield work peoples and analysis of influencing
factors of psychological is orders. Adv Mod Biomed. (2020) 20:2524-2527.
doi: 10.13241/j.cnki.pmb.2020.13.026

Branch Jr WT, Weil AB, Gilligan MC, Litzelman DK, Hafler JP, Plews-
Ogan M, et al. How physicians draw satisfaction and overcome barriers
in their practices: “it sustains me.” Pat Educ Couns. (2017) 100:2320-
30. doi: 10.1016/j.pec.2017.06.004

Fan K, Zhao J, Liu J. Relationship between different stress level and
psychological health in oil workers. | Xinjiang Med Univer. (2013) 36:848-50.
doi: 10.3969/j.issn.1009-5551.2013.06.035

Berthelsen M, Pallesen S, Magergy N, Tyssen R, Bjorvatn B, Moen BE, et al.
Effects of psychological and social factors in shiftwork on symptoms of anxiety
and depression in nurses: a 1-year follow-up. ] Occup Environ Med. (2015)
57:1127-37. doi: 10.1097/JOM.0000000000000532

Kim Y, Kim SS. Job insecurity and depression among automobile sales
workers: a longitudinal study in South Korea. Am ] Ind Med. (2018) 61:140-
7. doi: 10.1002/ajim.22805

Park J, Kim Y. Factors related to subjective well-being in workers
who interact with angry clients. ] Korean Med Sci. (2020)
35:e248. doi: 10.3346/jkms.2020.35.e248

Ahlin JK, Rajaleid K, Jansson-Frojmark M, Westerlund H, Magnusson
Hanson LL. Job demands, control and social support as predictors of
trajectories of depressive symptoms. ] Affect Disord. (2018) 235:535-
43. doi: 10.1016/j.jad.2018.04.067

Lars-Gunnar L. Persons and genes. Is a gene-centered evolutionary
psychology ~ compatible person-oriented  approach  to
psychological science? Integrat Psychol Behav Sci. (2021) 55:189-
97. doi: 10.1007/s12124-020-09548-x

ODonnell K], Meaney M]. Epigenetics,
psychopathology. ~ Annu  Rev  Clin  Psychol.
50. doi: 10.1146/annurev-clinpsy-050718-095530

Jiang T, Li X, Ning L, Liu J. Cross-Sectional survey of mental health risk
factors and comparison of the monoamine oxidase a gene DNA methylation
level in different mental health conditions among oilfield workers in Xinjiang,
China. Int ] Environ Res Public Health. (2019) 17:149. doi: 10.3390/ijerph170
10149

Ziegler C, Domschke K. Epigenetic
MAOB genes in mental disorders.
125:1581-8. doi: 10.1007/s00702-018-1929-6
Checknita D, Ekstrom TJ, Comasco E, Nilsson KW, Tiihonen J, Hodgins
S. Associations of monoamine oxidase A gene first exon methylation with
sexual abuse and current depression in women. ] Neural Transm. (2018)
125:1053-64. doi: 10.1007/s00702-018-1875-3

Schiele MA, Thiel C, Deckert ], Zaudig M, Berberich G, Domschke K.
Monoamine oxidase a hypomethylation in obsessive-compulsive disorder:
reversibility by successful psychotherapy? Int ] Neuropsychopharmacol. (2020)
23:319-23. doi: 10.1093/ijnp/pyaa016

Cao Y, Lin X, Chen L, Ji L, Zhang W. The catechol-O-methyltransferase and
dopamine transporter genes moderated the impact of peer relationships on
adolescent depressive symptoms: a gene-gene-environment study. J Youth
Adolesc. (2018) 47:2468-80. doi: 10.1007/s10964-018-0925-3

with a

and
16:327-

development,
(2020)

of MAOA
Transm.

and
(2018)

signature
J Neural

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

36.

37.

38.

39.

40.

41.

42,

Klaus K, Butler K, Durrant S, Ali M, Inglehearn CF, Hodgson TL.
The effect of COMT Vall58Met and DRD2 C957T polymorphisms on
executive function and the impact of early life stress. Brain Behav. (2017)
7:¢00695. doi: 10.26226/morressier.5785edc3d462b80296¢99068

Klaus K, Butler K, Curtis F Bridle C, Pennington K. The effect of
ANKKI1 TaqlA and DRD2 C957T polymorphisms on executive function: a
systematic review and meta-analysis. Neurosci Biobehav Rev. (2019) 100:224-
36. doi: 10.1016/j.neubiorev.2019.01.021

Rhodes JA, Lane JM, Vlasac IM, Rutter MK, Czeisler CA, Saxena R.
Association of DAT1 genetic variants with habitual sleep duration in the UK
Biobank. Sleep. (2019) 42:zsy193. doi: 10.1093/sleep/zsy193

Cade BE, Gottlieb DJ, Lauderdale DS, Bennett DA, Buchman AS,
Buxbaum SG, et al. Common variants in DRD2 are associated with
sleep duration: the CARe consortium. Hum Mol Genet. (2016) 25:167-
79. doi: 10.1093/hmg/ddv434

Li J, Lan Y, Wang Z. The test of occupational stress inventory revised
edition. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. (2001) 3:34-
7. doi: 10.3760/cma.j.issn.1001-9391.2001.03.011

Tao N, An H, Zhang J, Zhang Y, Jin L, Xu L, et al. Analysis of
occupational stress and its relationship with secretory immunoglobulin a in
the xinjiang plateau young military recruits. Biomed Res Int. (2020) 4:1-
7. doi: 10.1155/2020/8695783

Ren MX, Tian HE, Ma L, Zhou LP, Wang Y. Comparison of
occupational stress and its factors of workers in an oil refinery.
Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. (2018)
36:422-5. doi: 10.3760/cma.j.issn.1001-9391.2018.06.006

Wang ZH. Symptom self-rating scale (SCL-90). Shanghai Psychiatr Med.
(1984) 2:68-70.

Li P Wang E Ji GZ, Miao L, You S, Chen X. The psychological
results of 438 patients with persisting GERD symptoms by symptom
checklist 90-revised (SCL-90-R) questionnaire: retraction. Medicine. (2018)
97:€10768. doi: 10.1097/MD.0000000000010768

Wang Z, Ye Y, Shen Z, Zhang JG, Guo BP, Yu WL, et al. Analysis
of the results of symptom self-rating scale (SCL-90) for female medical
workers. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. (2018) 36:745-
8. doi: 10.3760/cma.j.issn.1001-9391.2018.10.006

Jin H, Wu W, Zhang M. Preliminary analysis of SCL-90 assessment in Chinese
normal subjects. Chin ] Nerv Ment Dis. (1986) 5:260-3.

. Sawhney G, Jennings KS, Britt TW, Sliter MT. Occupational stress

and mental health symptoms: examining the moderating effect of work
recovery strategies in firefighters. J Occup Health Psychol. (2018) 23:443-
56. doi: 10.1037/0cp0000091

Syed S, Ashwick R, Schlosser M, Jones R, Rowe S, Billings J. Global
prevalence and risk factors for mental health problems in police personnel:
a systematic review and meta-analysis. Occup Environ Med. (2020) 77:737-
47. doi: 10.1136/0emed-2020-106498

Taan WE Al-Dwaikat TN, Dardas K, Rayan AH. The relationship between
occupational stress, psychological distress symptoms, and social support
among Jordanian healthcare professionals. Nurs Forum. (2020) 55:763-
71. doi: 10.1111/nuf.12494

Hori D, Oi Y, Ohtaki Y, Andrea CS, Takahashi T, Shiraki N, et al. Association
between flourishing mental health and occupational stress among workers of
tsukuba science city, Japan: a cross-sectional study. Environ Health Prev Med.
(2019) 24:64. doi: 10.1186/s12199-019-0823-7

Magnavita N, Soave PM, Ricciardi W, Antonelli M. Occupational stress and
mental health among anesthetists during the COVID-19 pandemic. Int |
Environ Res Public Health. (2020) 17:8245. doi: 10.3390/ijerph17218245

Sun Y, Song H, Liu H, Mao E Sun X, Cao F. Occupational stress, mental
health, and self-efficacy among community mental health workers: a cross-
sectional study during COVID-19 pandemic. Int J Soc Psychiatry. (2020)
11:20764020972131. doi: 10.1177/0020764020972131

Moreno Fortes A, Tian L, Huebner ES. Occupational stress and employees
complete mental health: a cross-cultural empirical study. Int J Environ Res
Public Health. (2020) 17:3629. doi: 10.3390/ijerph17103629

Han R, Shi H, Chen Y, Lian Y, Liu J. Prospective cohort study on the
occupational stress and mental disorder among the oilfield workers in
Xinjiang autonomous region in 2013-2015. Wei Sheng Yan Jiu. (2018) 47:73-
77. doi: 10.19813/j.cnki.weishengyanjiu.2018.01.018

Frontiers in Psychiatry | www.frontiersin.org

September 2021 | Volume 12 | Article 737228


https://doi.org/10.1097/MD.0000000000011543
https://doi.org/10.1097/MD.0000000000015836
https://doi.org/10.7417/CT.2019.2120
https://doi.org/10.1186/s12889-015-1954-4
https://doi.org/10.3390/ijerph13050459
https://doi.org/10.13241/j.cnki.pmb.2020.13.026
https://doi.org/10.1016/j.pec.2017.06.004
https://doi.org/10.3969/j.issn.1009-5551.2013.06.035
https://doi.org/10.1097/JOM.0000000000000532
https://doi.org/10.1002/ajim.22805
https://doi.org/10.3346/jkms.2020.35.e248
https://doi.org/10.1016/j.jad.2018.04.067
https://doi.org/10.1007/s12124-020-09548-x
https://doi.org/10.1146/annurev-clinpsy-050718-095530
https://doi.org/10.3390/ijerph17010149
https://doi.org/10.1007/s00702-018-1929-6
https://doi.org/10.1007/s00702-018-1875-3
https://doi.org/10.1093/ijnp/pyaa016
https://doi.org/10.1007/s10964-018-0925-3
https://doi.org/10.26226/morressier.5785edc3d462b80296c99068
https://doi.org/10.1016/j.neubiorev.2019.01.021
https://doi.org/10.1093/sleep/zsy193
https://doi.org/10.1093/hmg/ddv434
https://doi.org/10.3760/cma.j.issn.1001-9391.2001.03.011
https://doi.org/10.1155/2020/8695783
https://doi.org/10.3760/cma.j.issn.1001-9391.2018.06.006
https://doi.org/10.1097/MD.0000000000010768
https://doi.org/10.3760/cma.j.issn.1001-9391.2018.10.006
https://doi.org/10.1037/ocp0000091
https://doi.org/10.1136/oemed-2020-106498
https://doi.org/10.1111/nuf.12494
https://doi.org/10.1186/s12199-019-0823-7
https://doi.org/10.3390/ijerph17218245
https://doi.org/10.1177/0020764020972131
https://doi.org/10.3390/ijerph17103629
https://doi.org/10.19813/j.cnki.weishengyanjiu.2018.01.018
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

Jiang et al.

Psychiatry

43.

44.

45.

46.

47.

48.

49.

50.

51.

Yang XY, Liu J, Li ML, Li P, Wang X, Zeng Q. Effects of occupational
stress and related factors on depression symtoms of workers in electronic
manufacturing industry. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi.
(2018) 36:441-4. doi: 10.3760/cma.j.issn.1001-9391.2018.06.012

Ornek OK, Esin MN. Effects of a work-related stress model based mental
health promotion program on job stress, stress reactions and coping profiles
of women workers: a control groups study. BMC Public Health. (2020)
20:1658. doi: 10.1186/s12889-020-09769-0

Mache S, Servaty R, Harth V. Flexible work arrangements in open
workspaces and relations to occupational stress, need for recovery and
psychological detachment from work. J Occup Med Toxicol. (2020)
15:5. doi: 10.1186/512995-020-00258-z

Howes OD, McCutcheon R, Owen MJ, Murray RM. The role of genes, stress,
and dopamine in the development of schizophrenia. Biol Psychiatry. (2017)
81:9-20. doi: 10.1016/j.biopsych.2016.07.014

Luykx JJ, Broersen JL, de Leeuw M. The rs1076560
polymorphism schizophrenia-related phenotypes:
a systematic review and meta-analysis. Neurosci Biobehav Rev. (2017)
74:214-24. doi: 10.1016/j.neubiorev.2017.01.006

Klaus K, Butler K, Durrant S, Ali M, Inglehearn CF, Hodgson TL, et al.
The effect of COMT Vall58Met and DRD2 C957T polymorphisms on
executive function and the impact of early life stress. Brain Behav. (2017)
7:€00695. doi: 10.1002/brb3.695

Tunbridge EM, Narajos M, Harrison CH, Beresford C, Cipriani A,
Harrison PJ. Which dopamine polymorphisms are functional? Systematic
review and meta-analysis of COMT, DAT, DBH, DDC, DRD1-5, MAOA,
MAOB, TH, VMATI1, and VMAT2. Biol Psychiatry. (2019) 86:608-
20. doi: 10.1016/j.biopsych.2019.05.014

Ramon-Duaso C, Gener T, Consegal M, Ferndndez-Avilés C, Gallego
JJ, Castarlenas L, et al. Methylphenidate attenuates the cognitive and
mood alterations observed in mbnl2 knockout mice and reduces microglia
overexpression. Cereb Cortex. (2019) 29:2978-97. doi: 10.1093/cercor/
bhyl64

Zivkovic M, Mihaljevic-Peles A, Muck-Seler D, Sagud M, Ganoci L,
Vlatkovic S, et al. Remission is not associated with DRD2 rs1800497
andDAT1 rs28363170 genetic variants in male schizophrenic patients after

DRD2

and intermediate

6-months monotherapy with olanzapine. Psychiatr Danub. (2020) 32:84-
91. doi: 10.24869/psyd.2020.84

Avinun R, Nevo A, Radtke SR, Brigidi BD, Hariri AR. Divergence of an
association between depressive symptoms and a dopamine polygenic score
in Caucasians and Asians. Eur Arch Psychiatry Clin Neurosci. (2020) 270:229-
35. doi: 10.1007/s00406-019-01040-x

Galyamina AG, Kovalenko IL, Smagin DA, Kudryavtseva NN. Altered
expression of neurotransmitters systems’ genes in the ventral tegmental area
of depressive male mice: data of RNA-Seq. Zh Vyssh Nerv Deiat Im 1 P Pavlova.
(2017) 67:113-28. doi: 10.7868/S0044467717010063

Hariri AR, Drabant EM, Weinberger DR. Imaging genetics: perspectives
from studies of genetically driven variation in serotonin function
and corticolimbic  affective  processing.  Biol  Psychiatry.  (2006)
59:888-97. doi: 10.1016/j.biopsych.2005.11.005

Buch AM, Liston C. Dissecting diagnostic heterogeneity in depression by
integrating neuroimaging and genetics. Neuropsychopharmacology. (2021)
46:156-75. doi: 10.1038/s41386-020-00789-3

52.

53.

54.

55.

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2021 Jiang, Wumaier, Li, Yang and Liu. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.

Frontiers in Psychiatry | www.frontiersin.org

10

September 2021 | Volume 12 | Article 737228


https://doi.org/10.3760/cma.j.issn.1001-9391.2018.06.012
https://doi.org/10.1186/s12889-020-09769-0
https://doi.org/10.1186/s12995-020-00258-z
https://doi.org/10.1016/j.biopsych.2016.07.014
https://doi.org/10.1016/j.neubiorev.2017.01.006
https://doi.org/10.1002/brb3.695
https://doi.org/10.1016/j.biopsych.2019.05.014
https://doi.org/10.1093/cercor/bhy164
https://doi.org/10.24869/psyd.2020.84
https://doi.org/10.1007/s00406-019-01040-x
https://doi.org/10.7868/S0044467717010063
https://doi.org/10.1016/j.biopsych.2005.11.005
https://doi.org/10.1038/s41386-020-00789-3
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.frontiersin.org/journals/psychiatry#articles

	Research on the Effects of Occupational Stress and the DRD2 Gene on the Psychological Health of Workers in the Xinjiang Desert Oil Field
	Introduction
	Methods
	Participants
	Measurement of Occupational Stress
	Measurement of Mental Disorders
	DRD2 Gene Determination
	Quality Control
	Statistical Analysis

	Results
	Comparison of Mental Health Status in Different Stress Intensity Groups
	Partial Correlation Analysis Between Occupational Stress and Mental Health Status
	Multivariate Analysis of Mental Health Related Factors
	Correlation Analysis Between the DRD2 Gene and Mental Health
	Comparison of Mental Health Scores Among Different DRD2 Genotypes
	Distribution of DRD2 Genotypes and Alleles for Different Mental Health Conditions and Their Effects on Mental Health


	Discussion
	Conclusion
	Strengths and Limitations
	Directions of Further Research

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


