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Purpose: The aim of this study was to develop a scale to quantify the negative life events of
graduate students; and to identify the associations between negative life events and emotional
disorders among them.

Methods: Based on a literature review, qualitative interviews and direct consultation with
experts in relevant fields, the study served to identify the items that could be included in the
Negative Life Events Scale for graduates (LES-GS). Psychometrics was used to analyze the
items for reliability and validity. A cross-sectional survey was conducted in Changsha, China
to explore the association between negative life events and emotional disorders among
master’s and PhD students. LES-GS, Patient Health Questionnaire-9 (PHQ-9), and the
Generalized Anxiety Disorder Scale-7 (GAD-7) were utilized in the survey.

Results: The LES-GS exhibited acceptable reliability and validity. A total of 13.24% of
master’s and 16.60% of PhD students experienced moderate to severe depression symptoms.
Additionally, a total of 9.04% of master’s students and 15.47% of PhD students experienced
moderate to severe anxiety symptoms. Among the master’s students, five long-term events
and one short-term event life events (these included “tension with family members”; “the
graduation project is not going well”; “not interested in the major”; “poor relationship with
partner or spouse”, “long-term financial stress”, and “dispute with the mentor”) were
associated with an increased likelihood of emotional disorders among them. Among the
PhD students, “death of a close family member” and “the publication of academic papers
fails to meet the graduation requirements” were associated with an increased likelihood of
emotional disorders.

Conclusion: The LES-GS could be used to assess life events for graduate students. The
treatment of emotional problems for the master’s students and the doctorial students should
be designed differently.

Keywords: graduate students, negative life events, emotional disorders, depression, anxiety

Introduction

Emotional disorders (eg, depression and anxiety) are an important cause of injury
and death globally. Emotional disorders experienced by graduate students impact
both their output in the scientific field and their entry into the research industry.
There is a growing concern for emotional disorders (depression, anxiety) among
graduate students, whose work constitutes a major source of scientific advance-
ment. For example, Levecque et al conducted a survey among 3659 doctoral
students in Flanders, Belgium, in 2015 and reported that 32% of PhD students
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were at risk of having or developing a psychiatric disor-
der, especially depression.' Evans et al found that the
graduate students were more than six times as likely to
experience depression and anxiety as compared to the
general population; a total of 41% of graduate students
reported moderate to severe anxiety and 39% reported
moderate to severe depression.” There is an absence of
regional or national documentation of graduate students’
emotional disorders (depression and, anxiety) and asso-
ciated factors in China.

Numerous cross-sectional® and longitudinal®*™® studies
have proven the association between negative life events
and emotional disorders among general population® and
clinical samples.” However, this association has not been
replicated in master’s and doctoral students. Holmes and
Rahe, drew from the Meyer’s Life Event Scale to develop
the “Social Readjustment Rating Scale”,® which includes
43 life events. The Munich Event List developed in
1983.° assesses short-term events and chronic conditions
in 11 areas of life. The Adolescent Self-Rating Life
Events Checklist developed by Liu (1987) was adopted
by many Chinese researchers.'® Chinese scholars Yalin
Zhang and Desen Yang developed a stressful life events
scale in 1990."" Interview procedures that use semi-
structured contextual methods have also been developed
by Paykel in 1997, Dohrenwend et al in 1993, and
Hammen et al in 1985.'* The instruments mentioned
above were developed dozens of years ago and there
are currently no updated life-event assessment scales for
graduate students.

In order to address the gap in the research on the
association between negative life events and emotional
disorders among graduate students, a two-step research
study was conducted in China. First, a life events scale
for graduate students (LES-GS) was developed. Second,
a survey among graduate students was conducted in
Changsha, the capital of Hunan province, which is located
in central southern China. The potential risk factors of
negative life events on students’ emotional disorders
(depression, as well as anxiety symptoms) were explored.

Methods

Ethics Considerations

The study protocol was approved by the Ethics Committee
of Xiangya School of Public Health Central South
University. Written informed consent was obtained prior
to both studies.

Study | Development of LES-GS

A thorough literature review; in-depth interviews and
a panel discussion with five experts were conducted to
generate the item pool for the LES-GS. The item pool was
developed with two sub-scales named LES-GS I and LES-
GS I, with 27 and 14 items respectively (Appendix 1). The
first sub-scale was designed to capture short-term stressors,
while the second was to capture long-term stressors. “B”
represented the life events in LES-GS I; “c” represented life
events in LES-GS II.

Respondents were recruited from a university website
in Changsha. In total, 650 graduate students were recruited
and 599 completed the survey, with a response rate of
92.15%. The LES-GS as well as the Patient Health
Questionnaire-9 (PHQ-9), and the Generalized Anxiety
Disorder Scale-7 (GAD-7) were utilized to establish the
psychometrics of LES-GS among the participants.

The PHQ-9 developed by Kroenke et al,’® is based on
criteria for depressive disorders in the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV)'* and
was utilized to assess Depression symptoms. Each ques-
tion was accompanied by a rating scale to measure the
frequency of symptom occurrence, with values ranging
from 0 (“not at all”), to 3 (“nearly every day”). A higher
total score (possible range 0-27) indicated a greater pre-
valence of depressive symptoms. The Chinese version of
the PHQ-9 has been reported to have a Cronbach’s alpha
of 0.86'> —0.91."°

The GAD-7, a 7-item self-report scale, developed by
Spitzer et al'” was employed for the measurement of
anxiety symptoms. Participants evaluated how often they
experienced anxiety symptoms, on a 4-point Likert scale
from O (never) to 3 (daily). The total score was calculated
by taking the sum of the ratings for each item and ranged
from 0 to 21. The reported Cronbach’s a coefficient of the
GAD-7 among Chinese subjects is 0.92.'%

Study 2 Graduate Students’ Emotional
Disorders and Associated Negative Life

Events
Sampling of master’s students

An estimation of the number of master’s students
required for this study was determined according to the
stratified random sampling method. The first stratum
referred to nationally renowned universities. The positive
rate of depressive symptoms in the stratum was p; = 18.6%
(the negative rate is q; = 81.4%)."” The second stratum
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referred to graduate students in ordinary universities.
Students from that stratum demonstrated a positive rate of
p>=21.2% (the negative rate was ,=78.8%).2" There were
34,199 master’s students in first stratum universities and
13,577 in second stratum universities; yielding a total of
47,776 master’s degree candidates.

According to the stratified sampling formula that n =
(ZWi\/PiQi)Z/(V + zWiPiQi/N), Wi=n/N  and
V=(8/ug)*. The maximum allowable error & was set to
3%, and the u,, with a confidence interval of 90% was
1.64. The calculation required a sample size of 1315
graduate students. The refusal rate was estimated to be
20%, and the sample size was extended to 1643 students.
The ratio of the number of graduates in the first stratum to
the number of graduates in the second stratum was
approximately 3:1. Therefore, the sample for the first
stratum was 1232 participants, and 410 participants were
included in the second stratum. Multi-stage stratified sam-
pling was used. Two universities were included from the
first stratum. Five colleges were randomly selected from
each university, for a sample of 124 students from each.
Forty master’s students were sampled from each grade.
There were approximately 40 to 50 master’s students in
each class. Therefore, one class was randomly selected for
sampling from each grade. Two universities were sampled
from the second stratum to obtain 410 participants. Two
colleges were randomly selected from each university, and
103 master’s students were recruited from each college.
One class was selected from each grade.

Sampling of PhD Students
There are fewer PhD students than master’s students.
There is an absence of reporting on the differences in
students

renowned and ordinary universities. Therefore, the simple

depressive symptoms ratios between from
random sample formula n=Z*P(1-P)/E* was adopted to
estimate the sample of PhD students. The total number
of PhD students in Changsha is 9447, with a positive
detection rate of depressive symptoms among PhD stu-
dents of 41.9%.%" The maximum allowable error & was set
to 5%, with Z,/, set at 1.64. The total required sample size
was calculated to be 262, and the rejection rate was esti-
mated to be 20%. Therefore the estimated sample size of
PhD students was 327.

Multi-stage stratified sampling was utilized. The ratio
of PhD students’ in the first and second stratum was

approximately 7:1 (8238:1209). Approximately 280

people were required to be sampled from the first stratum
(renowned university), and about 40 people were required
from the second stratum (ordinary university). Two uni-
versities in the first stratum (renowned university) were
sampled. The ratio of PhD students’ in the two universities
was approximately 11:1; 257 and 24 students were
sampled from the two universities, respectively. Five col-
leges were selected from the first renowned university with
a sample of 60 PhD students from each college. Fifteen
students were from each of the four grades of the univer-
sity (Ist grade, 2nd grade, 3rd grade, and delayed gradua-
tion). A convenient sampling approach was employed in
the second renowned university. Two universities (ordin-
ary university) were sampled from the second strata. The
ratio of PhD students in the two universities was approxi-
mately 3:1. Therefore, convenience sampling was used to
include 30 and 10 doctoral students respectively.

Inclusion and Exclusion Criteria

The inclusion criteria were as follows: 1) participant permis-
sion to be interviewed face to face; and 2) participants gave
informed consent. Exclusion criteria included: 1) severe
physical or mental disorder, or an inability to communicate
verbally; and 2) contact not established after three attempts.

Survey Content

Social-demographic information was collected, including
gender, age, major, grade, and cost of living per month.
The LES-GS developed in this study was used to assess
the life events of graduate students. Emotional disorders
were surveyed by PHQ-9 and GAD-7.

Procedures

A cross-sectional study was conducted in the sampled
universities. After providing written informed consent,
each eligible respondent was invited to complete the LES-
GS, PHQ-9, and GAD-7 questionnaires. All participants
were reimbursed for their participation with a small gift
such as a coffee voucher (RMB ¥ 10). This cross-sectional
survey was conducted from March 2017 to October 2017.
The principal investigator contacted the graduate adminis-
tration offices of the sampled universities and organized
face-to-face interviews with the administration officials,
who were responsible for the mental health of the graduate
students. Three investigators were recruited from each
college of the sampled universities to conduct the survey.
Unified training was conducted prior to the investigation.
The training included mental health knowledge, basic
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skills,
instructions, and rules on ethics.

communication survey content, standardized

Quality Control

The investigators were trained professionally prior to
administering the survey to ensure that each investigator
could conduct the surveys in accordance with uniform
standards and ensure standardized survey procedures.
Each investigator was required to use the same instructions
for each respondent.

Data Analysis

First, descriptive statistical analysis, the y* test and EFA
were performed with SPSS 23.0 software. Amos 23.0
software was utilized to analyze the CFA of the LES-GS.
Second, the associations between life events and negative
emotions (depression, anxiety) among master’s and PhD
students were explored using SPSS23.0.

Results

Study | Characteristics of Samples

A total of 599 graduate students completed the survey, of
which 382 were women and 217 were men (50 doctoral
students and 549 master’s students), with a collective
response rate of 92.15%. Overall, 5.68% of the partici-
pants were older than 30 years. The mean and variance of

each item was shown in Table 1.

GLES Psychometrics

Item Analysis

Discriminating Power-Critical Value Comparison

The differences between item-scores for the high-score
group (the highest 27%) and low-score group (the lowest
27%) were compared for each item (Table 2). If the differ-
ences were not statistically significant, the items were
deleted. The distribution morphology of variables was
tested. Each variable did not conform to a normal distribu-
tion and the Mann—Whitney U-Test was conducted to
analyze the difference. The effect size was calculated by
the square of the point-biserial correlation coefficient.

Item-Scale Correlation

Because the distributions were nonparametric, Spearman
correlations between each item and the entire scale were
calculated; the item was maintained if the correlation was
above 0.4 (shown in Table 3).

Table | Mean and Variance of Each Item

Items of | Mean | Variance | Items of | Mean | Variance
LES-GSI LES-GSI|
b, 2.164 | 0.710 c 0.497 | 2.296
b, 2.079 | 34.639 cy 0.450 | 4.524
bs 1.835 | 30.018 c3 0.828 | 7.252
b4 1.144 | 40.817 C4 0.569 | 5.749
bs 0299 | 2.397 cs 0.288 | 0.238
be 0.903 18.786 Ce 0.069 | 0.206
b, 0.006 | 0.005 cy 0.512 10.284
bg 0367 | 7.397 cg 0515 | 4.794
bso 0.038 | 0.244 Co 0.156 | 0.374
b o 0.397 | 3.103 C o 0.488 | 0.959
b 0.240 | 0.855 c 0414 | 2613
bz 0.008 | 0.042 <7 0.976 14.835
b3 0.030 | 0.099 c 3 0.117 | 0.321
b4 0.609 | 2.455 C 4 0.392 | 0.98I
b s 0.559 | 2216
b s 0.402 1.599
bz 0.449 | 4.879
b s 0.431 5.996
b 0.035 | 0.148
b 20 0.149 | 0.766
by 0.160 | 0.439
b2 0.182 1.209
by 3 1.168 10.986
b o4 0.139 | 0.457
bas 0511 2511
b 2 0.177 | 0.785
b, 0.109 | 0.678

Validity

Following the item analysis, six of the short-term stressors and
eight of the long-term items were maintained (Appendix 2).
The reserved data split randomly into two equal samples using
the SPSS algorithm for exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA).

The KMO test and sphericity test were conducted for
EFA. The results from sample one showed that KMO
=0.694 and the Bartlett sphericity test value was signifi-
cant (P <0.001). Therefore the data was suitable for factor
analysis. Items with factor loadings greater than others
were considered to belong to a specific factor. Factor
loading was shown in Table 4. Five factors were extracted,
and named as follows: short-term academic events, long-
term academic events, personal relationships, economic
situation, and loss factor. The contribution rate of the
cumulative variance was 82.108%.

CFA was conducted in sample two to examine the
replicability of the EFA identified by the 5-factor structure.
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Table 2 Discriminating Power of Each Item

Table 3 Spearman Correlation Analysis of the Item-Scale

Item | The The Mann- P Effect

Highest Lowest Whitney U Size

27% 27%

Mean Mean

Rank Rank
b, 190.000 0.000 Can not be

performed

b, 241.000 84.000 405.000 0.000 | 0.100
bs 243.500 81.500 0.000 0.000 | 0.100
b4 226.000 81.500 0.000 0.000 | 0.082
bs 265.330 250.120 6248.500 0.243 | 0.001
be 470.590 237510 476.000 0.000 | 0.091
b, 258.140 250.560 6637.00 0.041 | 0.002
bg 256.640 250.650 6680.500 0.649 | 0.022
bso 251.250 247.000 6728.000 0.480 | 0.037
b o 299.760 248.000 5430.000 0.002 | 0.000
b 273.570 249.610 6189.500 0.133 | 0.001
bz 251.030 250.500 6829.500 0.804 | 0.002
b3 256.660 250.650 6680.000 0.250 | 0.028
b4 240610 84.390 468.000 0.000 | 0.000
b s 189.50 135.50 8748.000 0.000 | 0.080
b s 171.930 153.070 11,594.000 0.003 | 0.000
b7 243.000 81.500 0.000 0.000 | 0.000
b s 473.42 242.23 353.000 0.000 | 0.109
b 274.370 250.080 4135.000 0.000 | 0.000
b 2 287.890 249.550 3878.000 0.000 | 0.000
b2 270.740 250.220 4204.000 0.207 | 0.000
b2 287.130 249.580 3892.500 0.013 | 0.000
b2 344.180 247.330 2808.500 0.003 | 0.000
b 24 289.290 249.490 3851.500 0.004 | 0.000
b s 368.610 246.360 2344.500 0.000 | 0.000
b 2 260.760 250.620 4393.500 0.486 | 0.028
b,z 266.240 250.440 4289.500 0.188 | 0.001
c 243.500 81.500 0.000 0.000 | 0.060
cy 243.500 81.500 0.000 0.000 | 0.074
c3 226.560 98.440 2743.500 0.000 | 0.051
Cy4 240.80 84.200 438.000 0.000 | 0.100
Cs 241.94 83.060 253.5000 0.000 | 0.002
Ce 167.49 157.510 12,313.000 0.000 | 0.002
cy 239.26 85.740 686.500 0.000 | 0.071
cg 243.500 81.500 0.000 0.000 | 0.048
Co 166.790 158.210 12,427.000 0.106 | 0.002
C o 171.350 153.650 11,688.000 0.017 | 0.001
c 240.600 223.630 470.000 0.000 | 0.063
(<7 84.400 101.370 3219.500 0.000 | 0.053
c 3 163.000 162.000 13,040.500 0.776 | 0.018
C 4 163.430 160.570 12,809.500 0.582 | 0.007

The 5-factor model fit the data from in the sample. The
results show that;y?/df=3.03, which is close to 3.
CFI=0.874, GFI=0.853, NFI=0.859, and IFI=0.875.The

structural validity was acceptable.

Item of LES-GSI r Item of LES-GSII| ra

b, —-0.56 < 0.456
b, 0.403 cy 0.458
b 0.442 c3 0.425
b4 0.443 C4 0.402
bs 0.089 Cs 0.334
b 0.449 Ce —0.009
b, 0.076 cy 0.488
bg 0.236 cg 0.445
bo 0.068 Cy 0.356
b 1o 0.293 C o 0.428
b 0.226 c 0.445
b > 0.021 C 2 0.467
b3 0.104 c 3 0.218
b4 0.366 C 4 0.285
b s 0.456

b e 0.377

b7 0.258

b s 0.492

by 0.150

b 5 0.206

b, 0.256

b2 0.198

b 3 0.365

b 24 0.234

b s 0.387

b 2 0.249

b,z 0.211

Empirical Validity

The correlation coefficients between the LES-GS I and the
PHQ-9 and GAD-7 scores were 0.41 and 0.47, respectively.
The correlation coefficients between the LES-GS II and the
scores of PHQ-9 and GAD-7 were 0.39 and 0.42 respec-
tively; these correlations also were statistically significant.

Reliability

The internal consistency of the scale was calculated and
the Cronbach’s alpha coefficient was 0.769. A total of 100
participants were selected to perform test-retest reliability
after 2 weeks (the response rate was 77%) and the test-
retest reliability was 0.761.

Study 2 Sociodemographic

Characteristics of the Participants

The target population consisted of 1970 graduate students,
and 1625 students (1360 master’s students and 265 PhD
students) completed the survey. The response rate was

Risk Management and Healthcare Policy 2020:13
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Table 4 Factor Loading in Pattern Matrix

Items | Factor

Short-Term Academic Long-Term Academic Personal Economic Loss

Events Events Relationships Situation Factor
b, 0.881 0.097 0.034 0.035 0.120
bs 0913 0.146 —0.018 0.038 0.085
by 0.865 0.164 —0.027 0.191 —0.101
be 0.861 0.141 —0.002 0.111 —0.012
bis —0.095 0.150 —0.043 0.273 0.644
big 0.155 —0.087 0.042 —-0.122 0.822
| —0.187 0.845 0.001 —0.122 0.136
[} 0.455 0.810 —0.013 0.173 —0.060
[ 0.445 0.797 —0.001 0.224 —0.005
[ 0.515 0.719 —0.008 0.233 —0.049
c7 0.187 0.112 —0.082 0.939 0.061
cg —0.025 —0.049 0.928 0.094 0.005
c —0.009 0.023 0.905 0.009 —0.010
ci2 0.146 0.105 0.508 0.809 0.072

82.49%. Table 5 illustrated the socio-demographic charac-
teristics of the participants.

Distribution of Depression and Anxiety

Symptoms in Graduates

Table 6 illustrated that 13.24% of master’s students, and
16.60% of PhD students reported moderate to severe
depression symptoms on the PHQ-9 scale. Furthermore,
9.04% of the master’s students and 15.47% of the PhD
students reported moderate to severe anxiety symptoms on
the GAD-7 scale. A cut-off score of 10 was used to
classify participants as positive or negative. The GAD-7
positive rate was significantly higher for the PhD students
than for the master’s students.

The Associated Life Events of Emotional

Disorders

The life events associated with emotional disorders among
graduate students were examined. The PHQ-9 or GAD-7
scores equal to or greater than 10 were presented by y=1;
and less than 10 was presented by y=0. All life events were
included in model 1 as independent variables. Model 2
presented the adjusted associations between life events
and emotional disorders (adjusted for psychosocial factors).
The Enter method was adopted for multivariate logistic
regression analysis (Tables 7 and 8). Six life events (five
long-term events and one short-term event) were associated
with an increased likelihood of emotional disorders among

the master’s students in the adjusted model. These included
the following: “tension with family members” (OR =3.177,
95% CI: 1.877-5.375),“the graduation project is not going
well” (OR =1.720, 95% CI:1.428-2.072), “not interested in
the major” (OR = 1.645, 95% CI: 1.348-2.008), “poor
relationship with the partner or spouse” (OR = 1.557, 95%
CI: 1.076-2.253), “long-term financial stress” (OR = 1.521,
95% CI: 1.273—-1.818) and “dispute with the mentor” (OR =
1.317, 95% CI: 1.023-1.697).

For the PhD students, two life events were associated
with an increased likelihood of emotional disorders that
also were found among the master’s students in the
adjusted model. “Death of a close family member” (OR
= 7.767, 95% CI: 1.353-44.581) and‘“the publication of
academic papers fails to meet the graduation require-
ments” (OR = 1.797, 95% CI: 1.080-2.989) represented
significant risk factors for emotional disorders.

Discussion

Emotional problems among graduates cause severe disrup-
tions to academic and daily life. Recognition of negative
life events that predispose graduate students to emotional
disorders could inform administrative efforts designed to
provide effective mental-health care to prevent emotional
disorders among graduates. The LES-GS was developed to
assess the negative life events for graduate as well as
distinguish between short-term and long-term events. The
LES-GS demonstrated good test-retest reliability, and the
validity was acceptable. Each life event was assessed both
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Table 5 Sociodemographic Characteristics of the Participants

Graduate Type Number Proportion (%)
Gender Master’s students Male 603 44.34
Female 757 55.66
PhD students Male 142 53.58
Female 123 46.42
Age Master’s students <30 1293 95.07
31-50 67 493
PhD students <30 173 65.28
31-50 92 34.72
Ethnicity Master’s students Han 1266 93.09
Minority 94 6.91
PhD students Han 234 88.30
Minority 31 11.70
Religion Master’s students Have religion 74 5.44
No religion 1286 94.56
PhD students Have religion 9 3.40
No religion 256 96.60
Grade Master’s students I'st grade 750 55.15
2nd grade 337 24.78
3rd grade 267 19.63
Delaying graduation 6 0.44
PhD students Ist grade 123 46.42
2nd grade 78 29.43
3rd grade 39 14.72
Delaying graduation 25 9.43
Major Master’s students* Humanities/social sciences 574 42.21
Natural sciences 776 57.06
PhD students Humanities/social sciences 38 14.34
Natural sciences 227 85.66
Amount of money spent/each month Master’s students* <1000 Rmb/month 460 33.82
1001-2000 Rmb/month 777 57.13
22000 Rmb/month 113 8.31
PhD students <1000 Rmb/month 39 14.72
1001-2000 Rmb/month 137 51.70
22000 Rmb/month 89 33.58

Note: *Data missing.

for its occurrence and for its level of stress. Previous
animal-experiments have revealed that short-term stressors
promote neuropsychological function, such as nerve
regeneration;’* while long-term stressors may result in
cognitive dysfunction.”>** The two types of stressors
may have different effects on human mental conditions
and brain functions deserve further research.

Graduate students have contributed to scientific output
worldwide and the status of their emotional disorders

deserves attention and concern from their mentors, aca-
demic officials, and clinicians. This study established the
regional prevalence of depression and, anxiety among
graduates in Changsha, Hunan, China. A total of
13.24% of master’s students, and 16.60% of PhD stu-
dents reported moderate to severe depression. Moreover,
9.04% of the master’s students and 15.47% of the PhD
students reported moderate to

severe anxiety in

Changsha, China. Emotional disorders among Chinese

Risk Management and Healthcare Policy 2020:13
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Table 6 Distribution of PHQ-9 and GAD-7 Scores
Variables <9 210 Positive Rate 1 P
PHQ-9 Master’s students 1180 180 13.24% 2.12 0.15
PhD students 221 44 16.60%
GAD-7 Master’s students 1237 123 9.04% 10.10 0.00
PhD students 224 41 15.47%
Table 7 Associations Between Negative Life Events and Emotional Disorders in Master’s Students
Model | Model 2
Variable OR 95% C.l.for EXP(B) P Variable OR 95% C.l.for EXP(B) p
Lower Upper Lower Upper
Constant 0.130 0.000 Constant 2227
b, 1.053 0.986 1.125 0.127 by 1.037 0.967 1.113 0.307
b; 0.962 0.896 1.032 0.281 b; 0.963 0.889 1.043 0.355
bs 1.406 1.093 1.810 0.008 bs 1.317 1.023 1.697 0.033
be 0.690 0.478 0.997 0.048 be 0.699 0.484 1.008 0.055
bs 0.908 0.746 1.106 0.339 bis 0911 0.738 1.125 0.387
big 0.748 0.443 1.265 0.279 bis 0.723 0.411 1.271 0.260
C 1.697 1.408 2.046 0.000 c 1.645 1.348 2.008 0.000
[ 1.308 0.926 1.849 0.128 < 1.350 0.951 1.915 0.093
c3 1.629 1.366 1.942 0.000 c3 1.720 1.428 2.072 0.000
4 1.275 1.001 1.623 0.049 4 1.272 0.992 1.631 0.058
<7 1.182 0.964 1.449 0.108 ¢z 1.242 0.998 1.547 0.052
[ 1.512 1.048 2.182 0.027 Cg 1.557 1.076 2.253 0.019
c 3.262 1.944 5.475 0.000 cy 3.177 1.877 5.375 0.000
c12 1.534 1.298 1.812 0.000 Ci2 1.521 1.273 1.818 0.000
gender 0912 0.657 1.266 0.583
age 1.061 0.072 15.542 0.966
ethnicity 0.455 0.220 0.943 0.034
religion 0.481 0.253 0.915 0.026
grade 0.920 0.738 1.147 0.459
major 0.747 0.530 1.053 0.096
Cost of living per month 1.027 0.787 1.341 0.842

graduates in Changsha proved less prevalent than among
their European® and American counterparts.”> Nor did
gender prove to be associated with emotional disorders
among Chinese graduates, which contradicts their coun-
terparts in Europe.” This could be due to the Doctrine of
the Mean in China, a Confucian principle which upholds
moderation and impugns excess. Adherence to the doc-
trine could limit students’ willingness to report a higher
level of depression or anxiety symptoms.

To the authors’ knowledge, this is the first study of
the association between negative life events and emo-
tional disorders among graduates in central south China.
The finding of this research is consistent with previous

results on this association®’ and adds new evidence
from master’s candidates and doctoral candidates. The
research results could inform both academia and educa-
tion policy regarding approaches that could alleviate
emotional disorders among graduate students. LES-GS
could be useful for teachers and administrative officials
to assess negative life events, in order to provide appro-
priate support and prevent negative outcomes, such as
suicide.

Implications
According to the bio-psycho-social medical model,*?” the
treatment of psychosomatic disorders is concerned not only
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Table 8 Associations Between Negative Life Events and Emotional Problems Among PhD Students
Model | Model 2
Variables | OR 95% C.1. for EXP(B) p Variable OR 95% C.1. for EXP(B) p
Lower Upper Lower Upper
Constant 0.108 Constant 0.000
b, 0.991 0.870 1.129 0.893 b, 1.029 0.860 1.232 0.756
bs 1.155 0.992 1.345 0.064 bs I.164 0.942 1.438 0.160
by 1.003 0.658 1.531 0.987 by 1.055 0.376 2961 0.919
be 0.265 0.110 0.638 0.053 be 0.191 0.066 0.554 0.052
bis 6.624 1.849 23.732 0.004 bis 7767 1.353 44.581 0.021
big 1.131 0.380 3.372 0.825 big 1.172 0.247 5.549 0.842
c 1917 1.171 3.138 0.010 c 2.541 1.336 4.832 0.004
o 1.205 0.744 1.950 0.448 o 0.941 0.492 1.801 0.855
c3 0.933 0.623 1.399 0.738 c3 0.992 0.575 1.712 0.978
C4 1.442 0.995 2.091 0.053 C4 1.797 1.080 2.989 0.024
¢z 0.960 0.550 1.675 0.886 ¢z 0.854 0.420 1.739 0.664
cg 2.237 0.861 5.815 0.099 cg 2.370 0.584 9.624 0.228
c 1.785 0.566 5.626 0.323 c 2.001 0.498 8.040 0.328
c2 1.072 0.667 1.723 0.773 2 1.224 0.641 2.334 0.540
gender 2,612 1.005 6.785 0.049
age 0.074 0.012 0.453 0.005
ethnicity 0.000 0.000 0.999
religion 0.481 0.253 0.915 0.999
grade 1.349 0.838 2.171 0.218
major 3.020 0.582 15.677 0.188
Cost of living per month 1.598 0.749 3.408 0.225

with biological factors, but also with the influence of psy-
chological and social factors. To prevent suicide and address
the negative emotions of graduates, the negative life events
that impact their emotional problems merit attention.

For master’s students, it appears to be necessary to focus
primarily on relationship problems (relationships with
family members, lovers and spouses), and to actively
address the difficulties they encountered in their graduation
projects and with finances. For master’s candidates, poor
relationships with family members or a spouse significantly
provoked negative emotion. How students may manage
relationships deserves greater attention on the part of the
administration. Academic problems and financial stress also
had significant impacts on students’ emotional problems.
Some master’s candidates hoped to find a good job with
a master’s degree, but they were not interested in their
majors and this made them upset. Chinese undergraduates
have been allowed to switch majors after entrance to the
university, but graduate students did not have such permis-
sion. The graduate administration office at the national level
should consider a policy that would permit graduate stu-
dents to change their major once they have initiated their

studies to help relieve their negative emotions. Long-term
financial stress also proved to be a significant impact factor
in students’ negative emotions. Chinese universities have
had a scholarship system. Graduate students who obtained
full scholarships from the university are not required to pay
tuition fees and enjoy a monthly living allowance. Graduate
students who did not receive a full scholarship are required
to pay tuition, and their families have to pay for their living
expenses.

Multivariate analysis showed that the short-term stressor
“death of a close family member”, and the long-term stressor
“the publication of academic papers fails to meet the gradua-
tion requirements” significantly impacted the emotional dis-
orders of PhD students. The death of a family member
cannot be changed. However specific targeted interventions
could be adopted to boost paper publication in order to
relieve the emotional disorders experienced by PhD stu-
dents. First, academic information should be provided to
help students be able to achieve paper publication.
Attendance at national or international academic confer-
ences could be promoted and information about academic
trends in their field could be provided to help the publication
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of academic papers. Another possible step would be to

establish a reward system for scientific output that could

be granted to both the mentor, and the doctoral student.

Limitations
This study had some limitations. First, the item pool for

the scale demands improvement. Some items were contro-

versial and could have benefitted from greater scrutiny.

For example, the item “difficult to find a spouse” proved

controversial. Second, whether the event occurs or not is

a dichotomous variable and a new distribution model to
test its psychometrics could be further studied. It should be
noted that, major natural or social disasters that may cause

PTSD, such as sexual violence, tsunamis, and earthquakes

were not included in this study. This work primarily

addressed everyday life events that graduate students typi-

cally encounter. Finally, the survey samples were from

Changsha, Hunan province, which may not be representa-

tive of all graduate students in China.

Suggestions for Further Research
This is the first step to promote the attention of the

association between negative life events and emotional

disorders among graduates in China. Further studies

based on graduate students from other areas are needed
to replicate the factor structure of LES-GS and the risk
factors of emotional problems. The study was a cross-

sectional survey, in order to further determine the causal

relationship between life events and emotional disorders,

further prospective longitudinal studies should be pur-

sued. Clinical samples would be needed in the future to

establish the cutoff point and diagnostic criteria of the
LES-GS.
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