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ABSTRACT: Objectives: Although standardized residency trainees are at high risk for depression, anxiety, and
suicidal ideation, the psychological pathways connecting depression and anxiety to suicidal ideation, especially the
moderating role of resilience, remain elusive. This study aimed to examine the associations between depression,
anxiety, and suicidal ideation among physicians undergoing standardized residency training, and to investigate the
moderating roles of different dimensions of individual resilience, namely tenacity, strength, and optimism. Methods:
A convenience sampling method was adopted to recruit 133 resident physicians. Validated instruments assessing
individual resilience, depressive symptoms, anxiety levels, and suicidal ideation were administered. Spearman
correlation analysis was used to evaluate the relationships among the variables. Hierarchical regression analysis was
conducted to assess the moderating roles of tenacity, strength, and optimism in the associations between depression,
anxiety, and suicidal ideation. Results: Depressive symptoms and anxiety levels were both positively associated with
suicidal ideation (p < 0.001). All three resilience dimensions were negatively correlated with suicidal ideation (tenacity:
r = −0.504, strength: r = −0.477, optimism: r = −0.440, all p < 0.001). Tenacity, strength, and optimism significantly
moderated the associations between depression and suicidal ideation (all p < 0.05). When resilience levels in these
dimensions were high, the associations between depression and suicidal ideation were weaker. Strength and optimism
also moderated the associations between anxiety and suicidal ideation (strength: p = 0.028, optimism: p = 0.028). When
the resiliences (strength and optimism) were high, the associations between anxiety and suicidal ideation were weaker.
Conclusion: Individual resilience, particularly in the dimensions of tenacity, strength, and optimism, may serve
as protective correlates for physicians in training, being associated with weaker relationships between depression,
anxiety, and suicidal ideation. These findings highlight the potential value of resilience-enhancing strategies in
clinical training settings, although causal inferences cannot be drawn due to the cross-sectional design.
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1 Introduction

The mental health of physicians has increasingly been recognized as a critical concern in the field of
global public health. The period of standardized residency training (SRT) represents a pivotal transitional
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stage from medical student to practicing physician. During this phase, trainees are frequently exposed to
multiple sources of stress, including rigorous assessments, financial constraints, familial responsibilities,
employment uncertainties, and strained doctor-patient relationships [1]. Under the cumulative burden
of these pressures, resident physicians have been found to be particularly vulnerable to the development
of psychological distress. Existing literature suggests that the prevalence of depression among residents
undergoing standardized training ranges from approximately 7.7% to 93% [2–5], while anxiety has been
reported in about 10% to 63.9% of this population, and the incidence of suicidal ideation was 8.7–13% [6,7].
The reported range of depression and anxiety prevalence varies significantly, which may be due to factors
such as differences in study populations, research methods, diagnostic tools, and the timing of data collection
across studies. Currently, depression and anxiety have been confirmed to be closely associated with a
higher suicide risk among physicians [8–11]. However, existing studies mainly focus on the prevalence of
depression, anxiety, and suicidal ideation, as well as their influencing factors, and limited attention to the
underlying associations through which these emotional issues are linked with suicidal ideation. Particularly,
research on psychological protective factors within the group of standardized residency trainees remains
relatively scarce.

Resilience, also referred to as psychological resilience or mental toughness, is defined as the capacity of
individuals to maintain or regain psychological and physiological equilibrium in the face of stress, adversity,
or trauma [12]. Within the framework of the resilience buffering hypothesis, resilience functions as a
moderating factor between psychological stress and negative outcomes—it does not eliminate stress but
rather buffers its effects [13]. Studies conducted on student populations and other groups have found that
resilience can play a moderating role between negative life events, stress, and suicidal ideation [14–16].
However, research has not sufficiently addressed whether specific resilience dimensions differentially buffer
the harmful effects of depression and anxiety on suicidal ideation. Furthermore, evidence focusing on
standardized residency trainees—who experience unique occupational stressors—is limited. Based on the
above research, we hypothesize that higher levels of depressive and anxiety symptomswill be associatedwith
higher levels of suicidal ideation among standardized residency trainees, and that resilience—particularly
its key dimensions of tenacity, strength, and optimism—will weaken these associations (Fig. 1). In other
words, we expect that trainees with higher resilience will show weaker links between psychological distress
and suicidal ideation compared with those with lower resilience. Understanding these mechanisms may
offer critical insights for developing targeted psychological interventions in medical training environments.

Figure 1: Research hypothesis model diagram. Note: X1 and X2 denote the independent variables; M denotes the
moderator variable; Y denotes the dependent variable.
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2 Participants and Methods

2.1 Participants

A convenience sampling method was adopted to recruit 133 standardized residency trainees who
received standardized training at Nanjing First Hospital between January 1 and December 31, 2024, among
them, 59 (44.36%) were male and 74 (55.64%) were female. The participants’ ages ranged from 23 to 42 years,
with a median of 23 years. Participation was entirely voluntary, and informed consent was obtained from all
respondents prior to data collection. All procedures performed in this study involving human participants
were in accordance with the Declaration of Helsinki. Ethical approval for this study was granted by the
Ethics Committee of Nanjing First Hospital (Ethical Approval No.: KY20250728-KS-02).

2.2 Instruments

2.2.1 General Information Questionnaire

Basic demographic and training-related information was collected, including gender, age, training
year, educational background, status as an only child, whether the participant was enrolled in a socialized
training program, registered residence, parental educational levels, and monthly per capita household
income.

2.2.2 Connor-Davidson Resilience Scale (CD-RISC)—Chinese Version

The Connor-Davidson Resilience Scale (CD-RISC)—Chinese Version was used to assess resilience [17].
The Chinese version retains all 25 items of the original scale and consists of three dimensions: tenacity,
strength and optimism. The scale comprises 25 items rated on a 5-point Likert scale ranging from 0 (“not at all
true”) to 4 (“true nearly all the time”). The subscale scores range as follows: tenacity (0–52), strength (0–32),
and optimism (0–16), with a total possible score of 0–100. Higher scores indicate greater psychological
resilience. In this study, the CD-RISC demonstrated high internal consistencywith a Cronbach’sα coefficient
of 0.892. Sample item: I can handle unhappiness.

2.2.3 Center for Epidemiologic Studies Depression Scale (CES-D)—Chinese Version

The Center for Epidemiologic Studies Depression Scale (CES-D)—Chinese Version [18] was employed
to evaluate depressive symptoms. The scale consists of 20 items, rated on a 4-point scale from 0 (“rarely or
none of the time”) to 3 (“most or all of the time”). Four of the items are reverse-scored. Total scores are
calculated by summing the adjusted scores, with higher scores indicating more severe depressive symptoms.
In the current study, the CES-D exhibited excellent reliability (Cronbach’s α = 0.948). Sample item: I feel
down and unhappy.

2.2.4 Chinese Version of the Self-Rating Anxiety Scale (SAS)

The Chinese version of the Self-Rating Anxiety Scale (SAS) [19] was used to assess anxiety levels. This
20-item instrument uses a 4-point response format: 1 (“a little of the time”), 2 (“some of the time”), 3 (“a
good part of the time”), and 4 (“most or all of the time”). Standard scores were calculated by multiplying
the raw scores by 1.25 and converting them to integers. A standard score of 50 is considered the cut-off for
anxiety: 50–59 (mild), 60–69 (moderate), and ≥70 (severe). The Cronbach’s α for this scale in the present
study was 0.915. Sample item: I get upset or scared easily.
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2.2.5 Beck Scale for Suicide Ideation—Chinese Version (BSI-CV)

Suicidal ideation was measured using the Chinese version of the Beck Scale for Suicide Ideation
(BSI-CV) [20]. The scale contains 5 items, each rated on a 3-point scale (1 to 3), with higher scores indicating
greater suicidal intent. The internal consistency of the scale was strong, with a Cronbach’s α coefficient of
0.904 in this study. Sample item: How strongly do you want to try suicide?

2.3 Quality Control

To ensure data integrity and reliability, all questionnaire items were set as mandatory and collected
anonymously. After each questionnaire was completed, the research assistants immediately reviewed it for
completeness and logical consistency, focusing on identifying any missing responses, duplicate selections,
or clearly contradictory answers. If any issues were detected, the respondents were promptly contacted to
provide clarification or corrections. Only questionnaires verified as accurate and complete were collected
and subsequently coded and archived. A dual-entry system was used by two independent researchers to
enter and verify the data. A total of 133 questionnaires were distributed and collected, all of which were
deemed valid, resulting in a 100% valid response rate.

2.4 Statistical Analysis

All statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). The
Harman single-factor test was used to examine common method bias, with all items from the CD-RISC, CES-D,
SAS, and BSI-CV scales in the 133 questionnaires being treated as variables for factor analysis. Since the
continuous variables failed to meet normality assumptions as assessed by the Kolmogorov-Smirnov test, they
were expressed as medians and interquartile ranges (IQR; P25, P75). Group comparisons were conducted using
the Mann-Whitney U test (for two groups) or the Kruskal-Wallis H test (for multiple groups). Spearman’s rank
correlation was employed to examine the associations among study variables. Hierarchical regression analysis
was conducted to assess the moderating effects of resilience dimensions on the relationships between depression,
anxiety, and suicidal ideation. Analytical Steps for Tenacity and Strength: Model 1 (Baseline): Suicidal ideation
was regressed on depression/anxiety to examine their direct effect. Model 2 (Main Effects): The moderator
(Tenacity or Strength, respectively) was added to Model 1 to assess its main effect on suicidal ideation after
controlling for depression/anxiety. Model 3 (Moderation): The interaction term between depression/anxiety and
the corresponding moderator (depression/anxiety × Tenacity or depression/anxiety × Strength) was incorporated
into Model 2 to test for the moderating effect. Analytical Steps for Optimism: Model 1 (Covariate Model):
Monthly household income per capita was entered first as a covariate into the regression equation.

Model 2 (Baseline Model): Depression/Anxiety was then added to Model 1 to examine its direct effect
on suicidal ideation after controlling for income. Model 3 (Main Effects Model): The moderator, Optimism,
was incorporated into Model 2 to assess its main effect on suicidal ideation, above and beyond the effects
of income and depression/anxiety. Model 4 (Moderation Model): Finally, the interaction term between
depression/anxiety and Optimism was added to Model 3 to test for the moderating effect. A p-value of less
than 0.05 was considered statistically significant.

3 Results

3.1 Common Method Bias Test

Harman’s single-factor test uses exploratory factor analysis (EFA) to determine whether there is
significant common method bias in the data. When the variance explained by the first factor is less than 40%,
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it is generally considered that there is no serious common method bias and the measurement results are
relatively reliable. However, if the variance explained exceeds 40%, it indicates that a single factor accounts
for too much explanatory power, suggesting the possible presence of substantial common method bias that
needs to be further controlled or corrected. Harman’s single-factor test revealed 12 factors with eigenvalues
greater than 1. The first factor explained 36.52% of variance, far below the 40% threshold, indicating no
significant common method bias in the data.

3.2 Depression, Anxiety, Suicidal Ideation, and Resilience Scores Across Demographic Subgroups

The median (IQR) scores among all participants were as follows: Depression: 25.0 (20.0, 31.0). Anxiety:
41.0 (36.0, 47.0). Suicidal ideation: 4.0 (4.0, 5.0). For resilience dimensions: Tenacity: 27.0 (22.0, 33.0),
Strength: 18.0 (16.0, 23.0), Optimism: 9.0 (8.0, 10.0).

When scores for depression, anxiety, suicidal ideation, and resilience (tenacity and strength) were
compared across different demographic groups, no statistically significant differences were observed
(p > 0.05). However, a significant difference was found in resilience (optimism) scores across groups with
different monthly household income per capita (p = 0.020). To control for potential confounding, household
income was included as a covariate in the subsequent hierarchical regression analysis (Table 1).

3.3 Correlation Analysis among Depression, Anxiety, Suicidal Ideation, and Resilience Dimensions

Significant positive correlations were observed between both depression and anxiety with suicidal
ideation (r = 0.466 and r = 0.395, respectively; all p < 0.001. Conversely, all three resilience dimensions,
including tenacity, strength, and optimism, were found to be negatively correlated with suicidal ideation (r
= −0.504, −0.477, and −0.440, respectively; all p < 0.001) (see Table 2).

3.4 Moderating Role of Resilience Dimensions in the Relationship between Depression and Suicidal
Ideation among Standardized Residency Trainees

When tenacity and strength were entered as moderators:
In Model 1, depression was significantly and independently associated with suicidal ideation (β = 0.394,

t = 4.905, p < 0.001). In Model 3, after including interaction terms, the explained variance increased to 35.40%
and 32.70%, respectively, with additional ΔR2 values of 3.10% and 3.40%. Significant negative moderating
effects were found for both dimensions (β = –0.196, t = –2.497, p = 0.014; β = –0.204, t = –2.570, p = 0.011)
(Tables 3 and 4).

When optimism was examined as a moderator, and household income was controlled:
Depression remained a significant and independently associated with suicidal ideation (β = 0.394,

t = 4.976, p < 0.001). In Model 3, after including the interaction term, the variance explained reached
30.70%, with a ΔR2 of 0.035. A significant negative moderating effect of optimism was observed (β = –0.211,
t = –2.596, p = 0.011) (Table 5).

The simple slope analysis demonstrated that when different dimensions of resilience were at a low
level (Mean − 1 SD [standard deviation]), the slopes were noticeably steeper, indicating that the effect of
depression on suicidal ideation was stronger. In contrast, when different dimensions of resilience were at
a high level (Mean + 1 SD), the slopes were noticeably flatter, suggesting that the effect of depression on
suicidal ideation was weaker (Fig. 2).
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Table 1: Depression, anxiety, and suicidal ideation scores by demographic characteristics.

Variable n Depression Score Anxiety Score
Suicidal Ideation Score

Tenacity Strength Optimism Total

Gender
Male 59 23.0 (20.0, 28.0) 42.0 (37.0, 48.0) 26.0 (20.0, 31.0) 18.0 (15.0, 22.0) 9.0 (7.0, 10.0) 4.0 (4.0, 5.0)
Female 74 25.0 (19.8, 31.3) 40.0 (34.0, 46.0) 29.0 (25.0, 36.8) 20.0 (16.0, 24.0) 9.0 (8.0, 11.0) 4.0 (4.0, 5.0)
p-value / 0.310 0.183 0.085 0.066 0.129 0.638

Age (years)

≤24 25 24.0 (19.0, 26.0) 40.00 (35.0, 45.0) 27.00 (25.0, 31.0) 17.0 (16.0, 22.0) 9.0 (8.0, 10.0) 53.00 (50.0, 62.0)
25 35 25.0 (21.5, 35.0) 41.00 (36.5, 51.0) 26.00 (17.0, 33.5) 18.0 (14.0, 22.5) 8.0 (6.0, 10.0) 50.0 (38.5, 65.0)
26 33 25.0 (20.0, 31.0) 41.00 (36.0, 48.0) 26.0 (20.0, 29.0) 18.0 (14.0, 21.0) 9.0 (7.0, 10.0) 53.0 (43.0, 59.0)
≥27 40 23.5 (18.0, 29.3) 40.50 (34.8, 45.5) 29.0 (25.0, 36.3) 20.0 (16.0, 24.0) 9.0 (8.0, 11.0) 59.0 (49.8, 72.0)

p-value / 0.199 0.565 0.247 0.276 0.263 0.267

Participation in
Socialized Residency

Training

No 88 24.0 (19.3, 31.0) 40.0 (36.0, 47.5) 26.0 (21.3, 33.5) 18.0 (15.3, 23.0) 9.0 (8.0, 10.0) 4.0 (4.0, 5.0)
Yes 45 25.0 (21.5, 31.5) 41.0 (34.0, 47.5) 29.0 (22.5, 33.5) 19.0 (16.0, 23.0) 9.0 (7.0, 10.5) 4.0 (4.0, 6.0)

p-value / 0.512 0.813 0.887

Year of Training
First Year 55 28.0 (24.0, 36.0) 19.0 (16.0, 24.0) 28.0 (24.0, 36.0) 19.0 (16.0, 24.0) 9.0 (8.0, 10.0) 9.0 (8.0, 10.0)

Second Year 51 27.0 (20.0, 31.0) 18.0 (15.0, 22.0) 27.0 (20.0, 31.0) 18.0 (15.0, 22.0) 8.0 (6.0, 10.0) 8.0 (6.0, 10.0)
Third Year 27 26.0 (23.0, 33.0) 20.0 (16.0, 23.0) 26.0 (23.0, 33.0) 20.0 (16.0, 23.0) 9.0 (8.0, 11.0) 9.0 (8.0, 11.0)
p-value / 0.410 0.364 0.410 0.364 0.390 0.390

Place of Household
Registration

Urban 61 25.0 (18.0, 31.0) 41.0 (34.0, 47.5) 28.0 (22.0, 37.0) 19.0 (15.5, 24.0) 9.0 (7.5, 11.0) 4.0 (4.0, 5.0)
Rural 68 24.5 (21.0, 31.8) 42.0 (36.3, 47.5) 26.0 (20.0, 30.0) 18.0 (16.0, 21.8) 9.0 (7.0, 10.0) 4.0 (4.0, 5.0)

Unknown 4 19.0 (17.3, 20.0) 39.5 (36.0, 54.3) 28.0 (26.0, 34.5) 18.5 (16.0, 22.5) 8.0 (8.0, 10.3) 4.0 (4.0, 4.0)
p-value / 0.110 0.693 0.409 0.359 0.417 0.384

Only Child Status
No 87 25.0 (21.0, 31.0) 40.0 (35.0, 48.0) 28.0 (22.0, 32.0) 18.0 (16.0, 22.0) 9.0 (7.0, 10.0) 4.0 (4.0, 5.0)
Yes 46 23.0 (18.0, 31.0) 41.0 (36.5, 46.8) 26.0 (21.8, 37.3) 19.0 (16.0, 24.0) 9.0 (8.0, 11.0) 4.0 (4.0, 5.0)

p-value / 0.150 0.446 0.879 0.269 0.318 0.300

Father’s Education Level

High school or
below 104 25.0 (20.3, 30.5) 41.0 (36.0, 46.0) 28.0 (22.0, 33.8) 19.0 (16.0, 23.0) 9.0 (7.0, 10.0) 4.0 (4.0, 5.0)

College or
university 24 22.5 (15.0, 31.8) 40.5 (35.0, 48.0) 26.0 (19.5, 34.8) 17.0 (15.3, 23.8) 8.5 (8.0, 10.0) 4.0 (4.0, 5.8)
Other 5 30.0 (18.5, 45.5) 53.0 (39.0, 69.5) 26.0 (20.0, 41.0) 18.0 (15.5, 26.0) 10.0 (8.5, 13.5) 4.0 (4.0, 4.0)
p-value / 0.461 0.186 0.766 0.915 0.321 0.303

Mother’s Education Level

High school or
below 105 24.0 (20.0, 29.5) 40.0 (35.5, 45.0) 28.0 (22.0, 34.5) 19.0 (16.0, 23.0) 9.0 (7.0, 10.5) 4.0 (4.0, 5.0)

College or
university 24 25.0 (19.3, 32.8) 41.0 (35.3, 52.3) 25.50 (17.3, 29.8) 18.0 (14.3, 20.0) 8.0 (7.3, 10.0) 4.0 (4.0, 6.8)
Other 4 28.0 (19.0, 52.8) 48.0 (35.5, 73.3) 28.0 (21.5, 46.5) 19.0 (17.3, 29.0) 10.5 (9.3, 14.8) 4.0 (4.0, 4.0)
p-value / 0.682 0.444 0.228 0.496 0.182 0.295

Monthly Household
Income (RMB)

0–10,000 99 25.0 (20.0, 31.0) 41.0 (36.0, 46.0) 26.0 (22.0, 31.0) 18.0 (15.0, 22.0) 8.0 (7.0, 10.0) 4.0 (4.0, 5.0)
10,000–20,000 10 22.0 (11.0, 31.3) 38.5 (32.5, 45.5) 29.0 (25.0, 37.5) 20.0 (15.8, 24.3) 10.0 (7.8, 11.3) 4.0 (4.0, 5.0)

>20,000 6 24.5 (19.5, 40.3) 40.0 (33.3, 55.5) 34.5 (18.8, 39.5) 22.0 (17.3, 26.8) 10.0 (7.0, 12.0) 4.0 (4.0, 9.5)
Unknown 18 22.5 (17.8, 31.0) 41.5 (38.0, 53.0) 28.0 (23.3, 39.5) 20.0 (16.8, 24.5) 10.5 (8.0, 12.3) 4.0 (4.0, 4.0)
p-value / 0.523 0.59 0.246 0.055 0.020 0.186

Note: Age was stratified using the median value (26 years). 1 US dollar (USD) is approximately equal to 7.12 Chinese yuan (CNY). Except for sample size and p-values, all other data
are presented as interquartile ranges (P25, P75). Bold p-value indicates the statistical significance, which means it is <0.05.
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Table 2: Spearman correlation coefficients among key variables.

Variable Depression
Score

Anxiety
Score

Resilience Score Suicidal
Ideation ScoreTenacity Strength Optimism

Depression Score r 1.000 0.629 −0.416 −0.409 −0.288 0.466
p <0.001 <0.001 <0.001 0.001 <0.001

Anxiety Score r 0.629 1.000 −0.402 −0.363 −0.263 0.395
p <0.001 <0.001 <0.001 0.002 <0.001

Resilience Score

Tenacity r −0.416 −0.402 1.000 0.899 0.720 −0.504
p <0.001 <0.001 <0.001 <0.001 <0.001

Strength r −0.409 −0.363 0.899 1.000 0.774 −0.477
p <0.001 <0.001 <0.001 <0.001 <0.001

Optimism r −0.288 −0.263 0.72 0.774 1.000 −0.440
p 0.001 0.002 <0.001 <0.001 <0.001

Suicidal Ideation Score r 0.466 0.395 −0.504 −0.477 −0.440 1.000
p <0.001 <0.001 <0.001 <0.001 <0.001

Table 3: Moderating effect of tenacity on the depression-suicidal ideation relationship.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Depression 0.394 4.905 <0.001 0.279 3.730 <0.001 0.354 4.463 <0.001
Resilience (Tenacity) −0.426 −5.683 <0.001 −0.358 −4.573 <0.001

Depression * Resilience
(Tenacity) −0.196 −2.497 0.014

R2 0.155 0.323 0.354
F Value 24.054 31.046 23.609
ΔR2 0.155 0.168 0.031

Table 4: Moderating effect of strength on the depression-suicidal ideation relationship.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Depression 0.394 4.905 <0.001 0.283 3.672 <0.001 0.368 4.467 <0.001
Resilience (Strength) −0.387 −5.029 <0.001 −0.342 −4.42 <0.001

Depression * Resilience
(Strength) −0.204 −2.57 0.011

R2 0.155 0.293 0.327
F Value 24.054 26.904 20.91
ΔR2 0.155 0.138 0.034

Note: Model 1 (assessing only the effect of depression on suicidal ideation) serves as the baseline model and is the common starting
point for analyzing different moderator variables (Tenacity, Strength). Therefore, the same coefficients appear in Tables 3 and 4,
reflecting the shared baseline rather than duplicated analyses.

Table 5: Moderating effect of optimism on the depression–suicidal ideation relationship.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Monthly Household Income −0.167 −2.111 0.037 −0.073 −0.945 0.346 −0.045 −0.598 0.551
Depression 0.394 4.976 <0.001 0.325 4.297 <0.001 0.406 5.053 <0.001

Resilience (Optimism) −0.35 −4.456 <0.001 −0.297 −3.726 <0.001
Depression * Resilience

(Optimism) −0.211 −2.596 0.011
R2 0.183 0.276 0.307

F Value 14.574 17.745 15.585
ΔR2 0.183 0.109 0.035
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Figure 2: Simple slope plot of the moderating effects of tenacity, strength, and optimism on the relationship between
depression and suicidal ideation.

3.5 Moderating Roles of Different Dimensions of Resilience in the Association between Anxiety and
Suicidal Ideation among Standardized Residency Trainees

When tenacity and strength were entered as moderators:
In Model 1, anxiety was significantly and independently associated with suicidal ideation

(β = 0.318, t = 3.844, p < 0.001). In Model 3, after including the interaction terms of anxiety with resilience
(tenacity and strength), the model explained 30.50% and 18.355% of the variance in suicidal ideation, respectively.
The change in explained variance (ΔR2) was 0.0210 and 0.0270, respectively. The interaction between anxiety
and tenacity was not statistically significant (β = –0.162, t = –1.982, p = 0.050), indicating that tenacity was not
a significant moderator of the association between anxiety and suicidal ideation. In contrast, the interaction
between anxiety and strength was significant (β = –0.178, t = –2.219, p = 0.028), indicating a negative moderating
association (Tables 6 and 7).

When optimism was examined as a moderator, and household income was controlled:
In Model 1, anxiety remained significantly and independently associated with suicidal ideation (β = 0.346,

t = 4.23, p < 0.001). After adding the interaction term between anxiety and optimism in Model 3, the model
explained 29.3% of the variance in suicidal ideation, with an increase of ΔR2 = 2.70%. Optimism significantly
moderated the association between anxiety and suicidal ideation in a negative direction (β = –0.188, t = –2.226,
p = 0.028) (Table 8).

The simple slope analysis (Fig. 3) showed that when resilience (strength and optimism) was at a low level
(Mean − 1 SD), the slopes were steeper, indicating a stronger positive association between anxiety and suicidal
ideation. Conversely, when resilience (strength and optimism) was at a high level (Mean + 1 SD), the slopes
were flatter, indicating a weaker association between anxiety and suicidal ideation.
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Table 6: Moderating role of tenacity in the association between anxiety and suicidal ideation among residency
physicians.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Anxiety 0.318 3.844 <0.001 0.224 2.991 0.003 0.286 3.556 0.001
Resilience (Tenacity) −0.455 −6.071 <0.001 −0.4 −5.048 <0.001
Anxiety * Resilience

(Tenacity) −0.162 −1.982 0.050

R2 0.094 0.289 0.305
F Value 14.774 27.834 20.284
ΔR2 0.101 0.198 0.021

Table 7: Moderating role of strength in the association between anxiety and suicidal ideation among residency
physicians.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Anxiety 0.318 3.844 <0.001 0.235 3.078 0.003 0.299 3.713 <0.001
Resilience (Strength) −0.422 −5.529 <0.001 −0.377 −4.836 <0.001
Anxiety * Resilience

(Strength) −0.178 −2.219 0.028

R2 0.094 0.261 0.283
F Value 14.774 24.337 18.355
ΔR2 0.101 0.171 0.027

Note: Model 1 (assessing only the effect of anxiety on suicidal ideation) serves as the baseline model and is the common starting
point for analyzing different moderator variables (Tenacity, Strength). Therefore, the same coefficients appear in Tables 6 and 7,
reflecting the shared baseline rather than duplicated analyses.

Table 8: Moderating role of optimism in the association between anxiety and suicidal ideation among residency
physicians.

Variable
Model 1 Model 2 Model 3

β t p β t p β t p

Monthly Household
Income −0.211 −2.583 0.011 −0.104 −1.307 0.193 −0.084 −1.058 0.292

Anxiety 0.346 4.23 <0.001 0.281 3.626 <0.001 0.35 4.249 <0.001
Resilience
(Optimism) −0.367 −4.599 <0.001 −0.312 −3.803 <0.001

Anxiety * Resilience
(Optimism) −0.188 −2.226 0.028

R2 0.145 0.266 0.293
F Value 11.044 15.555 13.263
ΔR2 0.145 0.12 0.027
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Figure 3: Simple slope plots for the moderating roles of strength and optimism in the anxiety–suicidal ideation
relationship.

4 Discussion

4.1 Main Findings and Their Implications

Multiple factors have been identified as influencing the occurrence of suicidal ideation in physicians,
including demographic characteristics, psychological vulnerabilities, and social stressors. Among these,
psychological factors, particularly depression and anxiety, have consistently been linked to elevated suicide
risk in medical professionals [7,8]. In the present study, a questionnaire-based survey was conducted to
explore how depressive and anxiety symptoms are associated with suicidal ideation among standardized
residency trainees. The findings revealed significant associations between both depression and anxiety
and suicidal ideation. As standardized residency trainees serve as a crucial reserve workforce in China’s
healthcare system, a deeper understanding of the potential pathways linking depression and anxiety with
suicidal ideation is of significant importance for improving healthcare quality and building a stronger
medical workforce in China.

Individual resilience can be conceptualized along three dimensions: tenacity, strength, and optimism.
Tenacity refers to an individual’s ability to remain calm, persistent, and in control in the face of adversity;
strength involves the capacity to recover and grow from setbacks or traumatic experiences; optimism reflects
a tendency to interpret experiences positively and to trust in both personal and external resources [21–23].
This study specifically examined how these three dimensions of resilience moderate the relationships
between depression, anxiety, and suicidal ideation. All three dimensions were significantly associated with
lower levels of suicidal ideation, particularly in attenuating the positive association between depressive
symptoms and suicidal ideation. In other words, higher resilience scores were associated with lower
reported levels of suicidal intent, regardless of depressive severity. These findings were consistent with
our research hypothesis that psychological distress would be positively associated with suicidal ideation
and that resilience—particularly strength and optimism—would buffer these associations. These results
were consistent with our research hypothesis. In the present study, tenacity was not found to moderate
the relationship between anxiety and suicidal ideation among standardized residency trainees, whereas
strength and optimism were associated with weaker positive associations between anxiety and suicidal
ideation. Individuals with higher strength and optimism tended to report lower levels of suicidal ideation,
even when anxiety symptoms were elevated. Drawing on the buffering hypothesis of the psychological
resilience framework [24,25] and the cognitive-behavioral theoretical framework [26,27], several possible
interpretations of these associations are proposed.
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First, Depression is typically characterized by motivational deficits [28,29]. Individuals with high
tenacity may show greater capacity to maintain functioning under depressive states [30]. maintaining
basic functioning and preventing total psychological collapse. Those with higher strength may interpret
depressive experiences more adaptively, viewing them as opportunities for growth rather than signs of
personal failure. Individuals with higher optimism may be more inclined to engage in problem-solving and
help-seeking behaviors, which could be associated with lower levels of suicidal ideation [31]. Second, anxiety
is characterized by a perceived lack of control and hypervigilance [32,33]. Tenacity, which emphasizes
persistence and tolerance, may be less strongly associated with reduced anxiety-related distress. In contrast,
individuals with high levels of strength and optimism may perceive anxiety-inducing situations as more
manageable and tend to adopt more adaptive emotion-regulation strategies.

This study revealed a significant association between family monthly income per capita and the
optimism dimension of resilience among trainees, suggesting that socioeconomic status may be associated
with variations in this psychological characteristic. To account for this potential confounder, subsequent
analyses controlled for family income. The results showed that even after controlling for income, both
depressive and anxiety symptoms remained significantly associated with suicidal ideation. Moreover,
optimism continued to exhibit a significant moderating association, indicating that its moderating role
remained stable. This suggests that higher optimism may be associated with more positive cognition and a
greater sense of hope despite financial pressure, which could relate to lower levels of suicidal ideation.

The differential moderating roles of resilience dimensions highlight the need to move beyond
one-size-fits-all approaches. Future studies and training programs may consider developing tailored
resilience-building strategies aligned with the specific emotional challenges faced by standardized residency
trainees.

4.2 Comparison with Previous Studies

While previous research has consistently documented the associative role of psychological resilience in
mental health—such as its moderating role in the relationships between stress and anxiety [34] and between
adversity and depression [35,36]—the present study extends this body of evidence in two important ways.
First, we identified a similar moderating association linking anxiety and depression with suicidal ideation.
Second, by moving beyond a unitary construct, this study provided a more nuanced understanding through
the distinct moderating roles of the tenacity, strength, and optimism dimensions of resilience. This refined
approach offers a more comprehensive depiction of how resilience is associated with emotional distress,
thereby enriching the existing literature.

4.3 Study Strengths and Limitations

The strengths of this study lie in its pioneering examination of the moderating roles of resilience—across
its distinct dimensions of tenacity, strength, and optimism—in the associations between depression, anxiety,
and suicidal ideation among medical residents. We applied hierarchical regression analysis with simple
slope tests to verify the significance and stability of these moderating associations, thereby enhancing
the reliability and validity of our findings. The results provide preliminary theoretical insights that may
inform the development of targeted psychological strategies for this population and contribute to a better
understanding of the multidimensional associations between resilience and mental health.

However, this study has several limitations. First, the cross-sectional design precludes the determination
of causal relationships among the variables. Second, the sample size was limited and primarily drawn from
a specific regional cohort of standardized residency trainees, which may restrict the generalizability of



12 Int J Ment Health Promot. 2026;28(2):11

the findings. Third, the reliance on self-reported measures introduces the potential for response biases,
such as social desirability. Fourth, given resource and feasibility constraints (budget, personnel, and time),
this study focuses on individual-level psychological characteristics. Environmental and contextual factors
typically require multi-source or longitudinal measurement and larger samples, which exceed the resources
available at this stage; accordingly, they were not included in the analyses.

4.4 Future Perspectives

Based on the aforementioned limitations, future research could be explored in the following
directions: (1) Optimization of research design: Longitudinal cohort studies or diary sampling methods are
recommended to clarify causal relationships and temporal dynamics between variables. (2) Expansion of
sample scope: Multi-center, large-scale collaborative surveys should be conducted, covering standardized
residency trainees from different regions, hospital tiers, and specialties to enhance the representativeness
and generalizability of the findings. (3) Integration of multi-level variables: Beyond focusing on individual
psychological traits, future studies should systematically investigate the independent and interactive effects
of organizational environmental factors and socio-contextual factors within the pathway linking depression,
anxiety, and suicidal ideation.

5 Conclusions

Resilience (including toughness, strength, and optimism) was found to be an important psychological
correlate of better mental health among standardized residency trainees. In practical terms, healthcare
institutions may consider promoting physicians’ coping skills and resilience through regular mental health
assessments, resilience-oriented training, and emotional management programs. Additionally, healthcare
management may place greater emphasis on optimizing the work environment, ensuring reasonable
work–rest arrangements, and providing adequate psychological support to help alleviate mental stress.
Future policy development may place greater emphasis on integratingmental health education and resilience
training into standardized residency programs, thereby contributing to a more comprehensive psychological
support system for the physician community.
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