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Abstract 

Background: Nursing students experience high levels of stress, anxiety and depression. This 

study examined associations between health behaviors and stress, anxiety and depression in 

Australian nursing students. Method: Participants completed an online survey providing 

demographic information and responses to the 21-item Depression Anxiety Stress Scale, 

Fagerström Test for Nicotine Dependence, short Food Frequency Questionnaire, Alcohol Use 

Disorders Identification Test, International Physical Activity Questionnaire and Workforce 

Sitting Questionnaire. Associations were evaluated using multivariate linear regression. 

Results: Mild to extremely severe levels of stress (46.6%), anxiety (52.8%) and depression 

(42.2%) were prevalent. Intake of snack-foods was associated with higher depression (OR: 

8.66, p<0.05) and stress (OR: 3.92, p=0.055) scores. More time spent sitting was associated 

with higher depression (OR: 0.48, p<0.001) and stress (OR: 0.28, p<0.05) scores. Skipping 

meals correlated with higher stress, anxiety and depression scores. Conclusion: More support 

must be provided to nursing students to manage psychological distress and mental health during 

university study.  



Introduction 

Australian university students experience elevated stress levels compared to non-student 

populations (Cvetkovski, Reavley, & Jorm, 2012; Stallman, 2010). Mood disruptions may 

indicate psychological distress and poor mental health that can be up to 4.4 times higher in 

university students compared to age-matched non-student peers (Leahy et al., 2010). High 

levels of stress, anxiety, and depression impose significant personal discomfort (Willcoxson, 

Cotter, & Joy, 2011), and account for up to 11% of attrition in tertiary programs (Mojtabai et 

al., 2015). Numerous factors are associated with elevated stress in university students, 

including financial pressures, study load, and time management (Cvetkovski et al., 2012; 

Stallman, 2010). Commencement of university studies also represents a significant life 

transition point underpinning the need for adequate support to help transition to academic life 

(Aceijas, Waldhäusl, Lambert, Cassar, & Bello-Corassa, 2017). 

Stress, anxiety, and depression are especially evident in students who undertake clinically-

relevant degrees such as nursing (He, Turnbull, Kirshbaum, Phillips, & Klainin-Yobas, 2018). 

A systematic review of stress in nursing students (Pulido‐Martos, Augusto‐Landa, & Lopez‐

Zafra, 2012) reported academic factors (examinations, managing study workload, and 

lecturer’s expectations) as common causes of mood disruption, and clinical factors (causing 

pain to patients, perceived lack of competency) as common stressors. Clinical placements are 

especially significant as students may encounter confronting situations including critically ill 

patients or those with significant physical/mental health conditions (Demir & Ercan, 2018). 

Students may experience low confidence in meeting patients’ needs, negatively impacting self-

efficacy and self-esteem, leading to mood disruption and distress. These factors alone might 

plausibly underpin attrition rates approaching 50% in some undergraduate nursing programs 

(Merkley, 2015). Distress in nursing students is also associated with poor health behaviors 

including smoking, poor nutrition, alcohol misuse, and physical inactivity, that compound the 



risk for physical and mental ill-health (Hawker, 2012; Karam, Kypri, & Salamoun, 2007; 

Lehmann, von Lindeman, Klewer, & Kugler, 2014). 

In Australia, a comprehensive examination of poor health behaviors and associations with 

stress, anxiety, and depression in nursing students is lacking. Such information is an important 

first step in developing effective and acceptable interventions that improve mental health in 

this cohort. The present study will examine the prevalence and severity of depression, anxiety 

and stress scores in nursing students, and the association between students’ health behaviors 

and depression, anxiety and stress. 

  

Method 

In a cross-sectional study, Bachelor of Nursing (BN) students from metropolitan (XXXX 

University) and regional (XXXX University) universities in Australia were invited to complete 

an online questionnaire using SurveyMonkey (SurveyMonkey Inc. San Mateo, California, 

USA, www.surveymonkey.com). Ethics approvals were obtained from XXXXX (Project 

Number: XXXX) and XXXXX (Protocol number: XXXX) Human Research Ethics 

Committee’s prior to study commencement. Average time to complete the online questionnaire 

was 18 minutes.  

Depression, anxiety, and stress levels were measured using the 21-item Depression 

Anxiety Stress Scale (DASS-21) (Lovibond & Lovibond, 1995). The DASS-21 has previously 

shown excellent reliability with Cronbach’s alpha of 0.95, 0.90, and 0.93 for depression, 

anxiety, and stress scales, respectively, and adequate convergent and discriminant validity 

being highly correlated with other measures (r=0.58–0.78) (Crawford & Henry, 2003).  Health 

behaviors including smoking, nutrition, alcohol intake, physical activity (PA), and sitting time 

were measured using validated questionnaires. Smoking behavior was measured using the 

Fagerström Test for Nicotine Dependence (Heatherton, Kozlowski, Frecker, & Fagerstrom, 

http://www.surveymonkey.com/
http://www.surveymonkey.com/


1991) and reported as smoking status (yes, no) and a smoking score. This 6-item test has 

satisfactory reliability and validity with Cronbach’s alpha of 0.46, and correlation with cotinine 

of 0.39 (Pomerleau, Carton, Lutzke, Flessland, & Pomerleau, 1994). Nutrition behaviors were 

measured using a Food Frequency Questionnaire (FFQ) (Khalesi, Doshi, Buys, & Sun, 2017; 

Khalesi, Sharma, Irwin, & Sun, 2016) and a question on meal frequency. Dietary patterns, food 

groups (based on Australian Dietary Guidelines classification), energy and nutrient intake, and 

frequency of meals were analyzed and reported as domains of nutrition behavior. The 39-item 

FFQ has previously shown good internal consistency (Cronbach’s alpha = 0.66) and reliability 

(r=0.39–0.69) (Khalesi et al., 2017). 

Alcohol intake was measured using the Alcohol Use Disorders Identification Test 

(AUDIT) (Saunders, Aasland, Babor, De la Fuente, & Grant, 1993) and was reported as alcohol 

score and alcohol risk category. The 10-item AUDIT is widely used in studies examining 

physical health behaviors and has excellent reliability (r=0.84–0.97) and internal consistency 

(Cronbach’s alpha = 0.85) (Daeppen, Yersin, Landry, Pécoud, & Decrey, 2000). Physical 

activity, reported as PA score and PA status, was measured using the International Physical 

Activity Questionnaire-Short Form (IPAQ-SF) (Craig et al., 2003). The 7-item IPAQ-SF 

reports the frequency and duration of vigorous and moderate PA and walking, and sitting time 

during the last 7 days, with excellent reliability (ρ=0.79) and acceptable validity (ρ=0.30) 

(Craig et al., 2003). Sitting time was assessed using the Workforce Sitting Questionnaire 

(WSQ), respectively (Chau, van der Ploeg, Dunn, Kurko, & Bauman, 2011). This 10-item 

questionnaire asks participants to report time spent sitting while travelling, while at work, while 

watching television, while using a computer at home, and when engaging in other activities 

during work and non-work days over the past 7 days. The WSQ has fair to excellent reliability 

across the reported domains (ICC=0.46–0.90) and acceptable reliability (r=0.18–0.46). 



Demographic variables including age, gender, education level, income, living 

arrangement, prior nursing experience, clinical placements, and existing health conditions were 

self-reported. Data were collected during May to September 2017 (for XXXX University) and 

February to June 2018 (for XXXX University). The same questionnaire, sampling and data 

collection methods were used in both settings; the only difference being the university-specific 

terminologies (e.g. placement unit names). Students were eligible to participate if they were 

enrolled in BN program at either of the institutions and were not pregnant or breastfeeding. 

The sample size required to test the association between lifestyle behaviors and mental 

health was calculated based on suggestions that 25% of individuals who are inactive have high 

depression, anxiety, and stress compared to 17% with active lifestyles (Sloan et al., 2013). 

Using GPower software version 3.0 (Heinrich Heine Universitat, Dusseldorf, Germany), to 

find a medium-sized effect with 80% power and α = 0.05, 190 participants were needed. 

Furthermore, it has been suggested that 44% of medical/health students in Australia may have 

psychological distress (Leahy et al., 2010). Therefore, to increase the likelihood of capturing 

nursing students with psychological distress, the calculated sample size was inflated (190 + 

44%) to 274 participants. To account for an estimated 15% non-completion/partial completion 

rate, a total sample size of 316 (274 + 15%) was required.  

Data Management. Participants with more than 50% missing data were excluded from the 

analysis. In total, 670 students attempted the questionnaire with 170 excluded due to more than 

50% missing data. DASS-21 questionnaire was scored separately for depression, anxiety, and 

stress for each participant. Higher scores indicated a greater level of depression, anxiety, and 

stress. Scores were also classified based on the DASS-21 guideline from normal to extremely 

severe. Extensive details of how FFQ data were managed is presented elsewhere (REF 

REMOVED FOR BLIND REVIEW). Briefly, the frequencies of food items intake were 

converted to daily serves and categorized to main food groups and discretionary foods based 



on the Australian Dietary Guidelines. Participant’s energy and nutrient intakes were calculated 

using FoodWorks version 7 software (Xyris Software, Highgate Hill, Qld, Australia). Dietary 

patterns were derived using Factor analysis with principal component and varimax rotation 

following cluster analysis. Three distinct dietary patterns were identified. Healthy dietary 

pattern was loaded with fruit, vegetables, and legumes; Western dietary pattern was loaded 

with discretionary foods and snacks; and Unbalanced dietary pattern did not meet any distinct 

pattern. 

Physical activity was scored using the IPAQ-SF guideline and presented as Met-

minutes/week for walking, moderate activity, vigorous activity, and total PA. Physical activity 

was also classified based on IPAQ-SF guideline to low, moderate, and high PA. Sitting time 

was scored based on hours/day following the WSQ guidelines. 

Data Analysis. Univariate assumption testing was conducted using skewness and kurtosis 

values and visual assessment of histogram plots. Outlier Labelling (g = 2.2) method was used 

to identify outliers and replace them with calculated upper and lower values if required 

(Hoaglin, Iglewicz, & Tukey, 1986). Differences in depression, anxiety, and stress scores based 

on sociodemographic characteristics, and categorical health variables (dietary patterns, meal 

frequency, PA status, sitting time, smoking status, and alcohol risk status) were measured using 

independent sample t-test or analysis of variance (ANOVA) with Bonferroni post-hoc 

comparisons. Pearson’s bivariate correlations were used to test associations between health 

behaviors and depression, anxiety, and stress scores. Food groups, nutrients, weekly PA, and 

alcohol scores were skewed and were log-transformed prior to analyses. 

Multivariate linear regression was used to evaluate the association between health 

behaviors and depression, anxiety, and stress scores. In the first model, only health behaviors 

with a significant bivariate correlation or difference with depression, anxiety, and stress scores 

were included (unadjusted model). In the adjusted model, demographic variables with a 



significant bivariate difference (Table 1) were entered to adjust for their potential confounding 

influence. Collinearity between variables was checked using the variance inflation factor (VIF) 

with an acceptable range of 1 – 10. Associations were reported as β coefficient (95% 

confidence interval). The fitness of the models was assessed using R square change and model 

significance test. A p-value <0.05 was considered statistically significant. All statistical 

analyses were performed using SPSS (Version 25, IBM Corp, New York).   

 

Results 

Overall, 500 BN students (294 XXXX University and 206 XXXX University) were 

included. Of these, 42.2% reported experiencing mild to extremely severe depression (mild: 

10.6%, moderate: 15.2%, severe: 7.0%, extremely severe: 9.4%), 52.8% mild to extremely 

severe anxiety (mild: 9.6%, moderate: 17.0%, severe: 8.6%, extremely severe: 17.6%), and 

46.6% mild to extremely severe stress (mild: 11.8%, moderate: 17.4%, severe: 11.0%, 

extremely severe: 6.4%). 

Participant’s depression, anxiety, and stress scores based on sociodemographic 

characteristics are reported in Table 1. BN students based in a metropolitan area generally 

reported higher depression, anxiety, and stress scores compared to those in regional areas. 

Significantly higher scores reported in the 18–24 years age group compared with the 25–34 

years, and ≥35 years age groups. Students enrolled in full-time study also reported higher 

scores in depression and anxiety compared to those enrolled in part-time study. Students with 

a prior qualification (TAFE (Technical and Further Education) Certificate, Diploma, 

Bachelor’s degree) on entry to their BN program reported significantly lower depression, 

anxiety, and stress scores compared to BN students with no prior qualifications. Anxiety score 

was also lower in those with prior nursing/health experience (i.e. AIN (Assistant in Nursing); 

EN (Enrolled nurses) or other experience including allied health and dental health nurses and 



internationally registered nurses) compared to those without prior nursing/health experience. 

BN students who were married or in a De Facto relationship reported significantly lower 

depression and anxiety scores compared to their single counterparts. This was reflected in 

living arrangements where BN students living with a partner had lower depression and anxiety 

scores compared to others. Students with a low annual income (<$20,000) also indicated higher 

depression and anxiety scores compared to higher income groups. Those with health conditions 

(any acute or chronic disease or other health issues) reported significantly higher depression, 

anxiety, and stress scores compared to those without reported health conditions. 

 

INSERT TABLE 1 HERE 

 

Bivariate differences and correlations between health behaviors and depression, anxiety, 

and stress are reported in Tables 2 & 3 respectively. There was no significant difference 

between scores based on participants categorization into the three dietary pattern groups 

(Healthy, Western, Unbalanced) (Table 2). However, consumption of discretionary foods was 

positively correlated with depression (p=0.045), and stress (p=0.022) scores (Table 3). Among 

nutrients, calcium and iron intakes were negatively correlated with depression (p=0.012 and 

p=0.011, respectively) and anxiety (p=0.004 and p=0.001, respectively) scores. Iron intake was 

positively correlated with depression, anxiety and stress scores (p=0.014, p=0.000 and 

p=0.034, respectively) (Table 3). Respondents who skipped meals (<3 meals per week) 

generally reported higher depression, anxiety, and stress scores compared to those with more 

frequent meal consumption. The difference reached statistical significance for frequency of 

consuming breakfast, a morning snack, lunch, and dinner (Table 2).   

 

INSERT TABLE 2 HERE 



INSERT TABLE 3 HERE 

 

Physical activity was not correlated with psychological distress scores. However, the 

average sitting time (hours per day) was positively correlated with depression (p=0.002) and 

stress (p=0.025) (Table 3). Smokers reported higher anxiety and stress scores compared to their 

non-smoker counterparts (Table 2). A positive correlation was observed between alcohol score 

and stress score (p=0.013), but not depression or anxiety scores (Table 3). This was reflected 

in the alcohol risk categories, with significantly higher depression and stress scores observed 

in groups with ‘risky’ and ‘high risk’ alcohol consumption behaviors compared with ‘low risk’ 

participants (Table 2). 

The associations between health behaviors and depression, anxiety, and stress scores are 

presented in Table 4. Discretionary food intake was associated with higher depression score in 

the unadjusted model (OR: 8.66, p=0.011), and after adjusting for confounding 

sociodemographic variables (OR: 8.40, p=0.011). The association between discretionary food 

intake and stress score also showed a trend (OR: 3.92, p=0.055) in the unadjusted model. No 

association was observed between nutrients and mood scores, however skipping dinner was 

associated with depression (OR: 7.17, p=0.016), anxiety (OR: 7.89, p=0.002), and stress (OR: 

6.27, p=0.025) scores. The association remained significant after adjusting for confounding 

variables. 

 

INSERT TABLE 4 HERE 

 

Sitting time was also associated with higher depression (OR: 0.48, p=0.008) and stress 

(OR: 0.28, p=0.031) scores, and the association remained significant after adjusting for 

confounding variables. The association between smoking and anxiety, and stress scores 



reached statistical significance after adjusting for confounding variables (OR: 3.35, p=0.034; 

and OR: 3.03, p=0.043, respectively). The association between alcohol (score and risk) and 

stress was non-significant.  

  

Discussion 

The present study aimed to examine the prevalence of depression, anxiety, and stress in 

nursing students according to sociodemographic characteristics, and to examine the association 

between health behaviors and depression, anxiety, and stress in a group of Australian 

undergraduate nursing students. Almost half of respondents reported mild to extremely severe 

depression and stress, and more than half reported mild to extremely severe anxiety. 

Depression, anxiety, and stress were associated with numerous personal factors including 

university location, age, enrolment mode, prior qualifications and healthcare experience, 

relationship status, income, and current health conditions. This data is important since little is 

known about the risk factors for, prevalence of, or effective interventions for, Australian 

university students experiencing psychological distress (Orygen, 2017). Moreover, 

international studies suggest significant increases in the proportion of students experiencing 

psychological distress from 2010 to 2019 (Knapstad et al., 2019), meaning protective strategies 

are increasingly important. 

The high prevalence of mild to extremely severe depression scores observed in the present 

study contrast reports from international cohorts of around 24% (Cheung et al., 2016; Xu et al., 

2014), but has been reported as high as 43% (Tung, Lo, Ho, & Tam, 2018). With depression 

the leading cause of disability worldwide (World Health Organization, 2018), addressing 

depression in undergraduate cohorts must be prioritized. 

A high prevalence of mild to severe anxiety scores has been previously reported in some 

(Cheung et al., 2016), but not all (Hawker, 2012) undergraduate nursing students. In addition 



to international curricula differences, different measurement instruments may explain the 

disparate findings. In any case, depression and anxiety symptoms in nursing students far exceed 

global prevalence estimates for the general population (~4.4% for depressive disorders and 

3.6% for anxiety disorders) (World Health Organization, 2017). Identifying protective factors 

may be critical in reducing non-completions in undergraduate nursing programs and 

developing a more resilient workforce. 

The prevalence of mild to extremely severe stress reported in the current study is also 

markedly higher than the 20% - 24% reported internationally, but mirrors that of other studies 

on Australian university students. For example, Shamsuddin et al. (2013) and Cheung et al. 

(2016) reported 24% and 20% respectively, of undergraduate nursing students with mild to 

extremely severe stress scores. Disparities in outcomes may be related to the use of different 

instruments, time of data collection relative to the assessment of coursework, clinical 

placement, or other personal or study-related factors (Leahy et al., 2010; Papier, Ahmed, Lee, 

& Wiseman, 2015; Stallman, 2010). 

Less than 10% of the current sample reported being smokers. This is substantially less than 

previously reported in nursing cohorts (16-20%) (Aceijas et al., 2017; Fernandez, Ordas, 

Alvarez, & Ordonez, 2015),  and also lower than that observed in the general Australian 

population (15%) (Australian Bureau of Statistics, 2018). These findings might reflect the 

health focus of Australian undergraduate nursing programs, or the general decline in smoking 

prevalence in Australia (Australian Institute of Health and Welfare, 2018). Nonetheless, the 

association between anxiety and stress, and smoking is consistent with previous work (Deasy, 

Coughlan, Jourdan, Pironom, & Mannix Mcnamara, 2014). 

Although overall dietary patterns did not differ based on constructs of moods, some 

indicators of poor dietary behaviors including skipping meals and low nutrient intake were 

associated with poor mental health. This supports previous studies reporting statistically 



significant associations between moderate levels of stress and poorer dietary habits such as 

increased fat and processed food intake (Papier et al., 2015; Soriano, Moltó, & Mañes, 2000), 

and lower fruits and vegetable consumption (Unusan, 2006). Furthermore, dietary control is 

compromised when individuals experience stress, contributing to poorer dietary behaviors (Liu 

et al., 2007). For nursing students in particular, stress is likely to be elevated during specific 

program components such as clinical placements (i.e. when study load increases) (McCarthy 

et al., 2018). The full-time commitment required for clinical placement places additional time 

demands on students to prepare and eat usual (and healthy) meals (Liu et al., 2007). Thus, the 

compounding effect of study stressors and time demands may lead to poorer dietary behaviors 

among nursing students during clinical placements.  

Risky alcohol consumption is commonplace among university students (Karam et al., 

2007). Nursing students attribute this to academic, social, and lifestyle factors (Nair, Nemeth, 

Sommers, Newman, & Amella, 2016). In the present study, 17% of respondents reported risky 

or high-risk alcohol consumption. Despite the decline in harmful drinking in the Australian 

general population, our findings concur with Australian and European estimates (Australian 

Institute of Health and Welfare, 2018; Lehmann et al., 2014). Alcohol misuse is associated 

with significant morbidity, poor decision making, and poor academic performance, whilst 

alcohol reduction improves overall health (Charlet & Heinz, 2017). At its worst, alcohol misuse 

by nursing students may result in harm to patients (Strobbe & Crowley, 2017). Although in the 

present study alcohol use was not associated with depression, anxiety, or stress, those with 

risky or high-risk alcohol use scores had significantly higher depression and stress scores 

compared to their lower risk alcohol use counterparts. This strengthens the argument for 

alcohol harm-minimization strategies within wellness programs for nursing students. 

Psychological distress markers did not differ according to PA status, nor were they 

correlated with PA scores in the present study. Few participants met the recommended level of 



PA for Australian adults. This is concerning, since PA is highly effective in treating and 

preventing psychological distress (Rebar et al., 2015; Stanton, Happell, & Reaburn, 2014). The 

proportion of respondents not meeting recommended PA levels exceeds than previously 

reported in undergraduate students (Aceijas et al., 2017; Deasy et al., 2014). The lack of 

association between PA level and mental health outcomes observed in the present study also 

differs to previous studies. For example, Tyson, Wilson, Crone, Brailsford, and Laws (2010) 

showed positive associations between PA engagement and positive mental health outcomes in 

undergraduate students, and this mirrors observations in the general population (White et al., 

2017). For healthcare workers, this is critical since changes in PA closely track mental health 

status (Lindwall, Gerber, Jonsdottir, Börjesson, & Ahlborg Jr, 2014). Evidence also suggests 

that clinician’s PA habits  influence their PA promotion practices (Lobelo, 2009). Since nurses 

are often at the forefront of healthcare, promoting healthy lifestyles including PA may have a 

flow-on effect to patients they see in practice. 

Sitting time is increasingly considered due to its association with all-cause mortality, 

independent of PA levels (van der Ploeg, Chey, Korda, Banks, & Bauman, 2012). The present 

study findings of a significant association between sitting time, and depression and anxiety, 

even after controlling for confounding variables, agrees with recent studies showing sitting 

time is significantly associated with psychological distress and poorer mental health (Lee & 

Kim, 2019). Studying, similar to office-based occupations, is a sedentary activity where 

upwards of 7 hours/day are spent seated (Moulin & Irwin, 2017). Short-term use of standing 

desks can improve cardio-metabolic health in university students (Butler, Ramos, Buchanan, 

& Dalleck, 2018) although the cost and practicality of scaling up such strategies must be 

considered. 

To the best of our knowledge, this is the first study to comprehensively examine the 

association between depression, anxiety, and stress (as markers of mental health), and health 



behaviours in an Australian undergraduate nursing cohort. Despite the important findings, 

some limitations must be considered. This is a cross-sectional survey; thus, causation cannot 

be determined. The study relied on self-report measures and did not assess other psychosocial 

wellbeing constructs such as resilience. Additionally, we did not account for sequencing of 

study participation with clinical placements, examinations, or prior diagnosis of depressive or 

anxiety (other) disorders. Also, given that depression, anxiety and stress are multifactorial 

conditions, other factors (such as racism, heteronormativity, domestic and family violence, 

financial issues, etc.) can influence their association with lifestyle. However, due to the nature 

and objective of the present study, limited variables were selected as prior confounders. Where 

possible, future studies should seek to address these limitations. A strength of this study is the 

large sample comprising a diverse cohort of on and off-campus, and metropolitan and 

regionally based students, enhancing the generalizability to undergraduate nursing cohorts. 

  

Conclusion 

We show that Australian undergraduate nursing students exhibit a high prevalence of 

depression, anxiety, and stress-related mood states associated with poor mental health. This is 

further associated with poor health behaviors. This presents significant issues for the future 

Australian nursing workforce, as when coupled with shift work, may contribute to chronic and 

complex health conditions, job dissatisfaction, and burnout. More must be done to integrate 

evidence-based interventions such as animal therapy (Delgado, Toukonen, & Wheeler, 2018), 

behavioral interventions (Beanlands et al., 2019), and mindfulness (van der Riet, Levett-Jones, 

& Aquino-Russell, 2018) into undergraduate nursing programs to manage psychological 

distress, improve mental health, address attrition and develop a more resilient workforce. 

Further research is required to examine the international generalizability of our findings. 
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Table 1. The difference in depression, anxiety and stress score of participants based on their 
sociodemographic characteristics  

Characteristics 
 

Depression 
Mean (SD) 

Anxiety 
Mean (SD) 

Stress 
Mean (SD) 

Geographic Classification    

Regional (n=294) 9.17 (10.10) 8.41 (8.62) 14.63 (9.69) 

Metropolitan (n=206) 11.78 (10.13) 12.01 (9.53) 16.69 (10.54) 

t (p value) -2.83 (0.005) -4.39 (0.000) -2.25 (0.025) 

Gender    

Female (n=472) 10.15 (10.14) 9.98 (9.27) 15.42 (10.12) 

Male (n=28) 11.79 (10.98) 8.50 (7.25) 16.43 (9.86) 

t (p value) -0.82 (0.410) 0.83 (0.408) -0.51 (0.609) 

Age    

18 – 24 (n=183) 12.52 (10.30)a 12.70 (9.71)a 17.60 (10.54)a 

25 to 34 (n=159) 8.83 (9.39)b 9.26 (8.58)b 14.50 (9.45)b 

≥ 35 (n=158) 9.03 (10.41)b 7.29 (8.20)b 14.01 (9.83)b 

f (p value) 7.43 (0.001) 16.24 (0.000) 6.57 (0.002) 

Enrolment    

Part-time (n=146) 8.73 (10.87) 8.11 (9.17) 14.45 (9.64) 

Full-time (n=354) 10.87 (10.02) 10.63 (9.08) 15.90 (10.26) 

t (p value) -2.25 (0.032) -2.82 (0.005) -1.46 (0.144) 

Enrolment (CQU only)    

On-campus (n=48) 15.67 (12.83) 11.88 (10.46) 18.17 (10.54) 

Distance (n=246) 7.90 (8.97) 7.74 (8.07) 13.94 (9.39) 

t (p value) 5.07 (0.000) 3.08 (0.002) 2.79 (0.006) 

Current Clinical Placement    

Yes (n=206) 10.03 (9.64) 10.54 (9.15) 15.67 (10.25) 

No (n=294) 10.39 (10.56) 9.44 (9.17) 15.35 (9.99) 

t (p value) -0.39 (0.693) 1.32 (0.189) 0.35 (0.725) 

Highest Qualification    

High School and Steps (n=192) 12.13 (10.69)a 11.80 (9.61)a 16.82 (10.56) 

TAFE and Certificates (n=101) 9.29 (10.24)ab 8.18 (8.82)b 14.69 (10.06) 

Diploma and Bachelor (n=196) 8.80 (9.49)b 8.73 (8.36)b 14.46 (9.42) 



F(p value) 5.83 (0.003) 7.89 (0.000) 3.08 (0.047) 

Prior Nursing Experience    

No prior experience (n=329) 10.83 (10.42) 10.74 (9.34) 16.07 (10.45) 

AIN (Assistant in Nursing) (n=81) 10.47 (10.88) 8.62 (8.66) 14.57 (9.44) 

EN (Enrolled Nurse) (n=73) 7.62 (7.16) 8.03 (7.82) 13.89 (8.44) 

Other (e.g. allied health, dental 
health nurses and internationally 
registered nurses) (n=17) 

9.06 (12.25) 7.76 (10.86) 15.18 (12.26) 

F (p value) 2.08 (0.101) 2.70 (0.040) 1.21 (0.306) 

Ethnicity    

Caucasian (n=415) 10.00 (9.98) 9.78 (9.11) 15.50 (10.01) 

Asian (n=37) 11.24 (12.39) 9.73 (9.76) 12.27 (10.27) 

Aboriginal and Torres Strait 
Islander (n=14) 9.57 (10.08) 11.00 (10.16) 19.00 (12.62) 

Other (n=34) 12.47 (10.10) 11.06 (9.12) 17.24 (9.19) 

F (p value) 0.76 (0.516) 0.27 (0.843) 2.17 (0.090) 

Relationship Status    

Married or De Facto (n=261) 8.66 (9.40)a 8.38 (8.43)a 15.01 (9.76) 

Widowed, Divorced or Separated 
(n=37) 11.24 (12.42)ab 9.14 (9.46)ab 14.27 (11.62) 

Single (n=201) 12.14 (10.44)b 12.03 (9.67)b 16.36 (10.21) 

F (p value) 6.90 (0.001) 9.41 (0.000) 1.20 (0.271) 

Living Arrangement    

With a partner (n=248) 8.73 (9.34) 8.23 (8.46) 14.63 (9.67) 

With parent(s) (n=99) 11.98 (10.04) 12.06 (9.40) 17.47 (9.91) 

With other family members (n=64) 12.13 (12.24) 11.41 (10.52) 15.72 (11.39) 

With friends, housemates (n=54) 10.59 (9.41) 12.33 (9.40) 15.89 (10.46) 

Alone (n=35) 10.59 (9.41) 9.09 (8.25) 14.80 (10.17) 

F (p value) 2.96 (0.019) 5.05 (0.001) 1.48 (0.206) 

Number of Children    

No children (n=284) 11.46 (10.29)a 10.24 (10.18)a 16.23 (10.40) 

1 – 2 children (n=138) 9.13 (9.99)ac 11.44 (9.43)b 14.38 (9.66) 

≥ 3 children (n=78) 7.77 (9.53)bc 8.25 (8.62)b 14.49 (9.57) 

F (p value) 5.25 (0.006) 9.94 (0.000) 1.85 (0.157) 



Working Hours    

I don’t work (n=115) 11.04 (11.34) 9.63 (8.27) 14.43 (9.73) 

1 – 10 hours (n=58) 11.07 (9.22) 11.38 (9.30) 15.97 (9.04) 

11 – 20 hours (n=116) 10.71 (10.49) 10.64 (9.44) 16.38 (10.28) 

21 – 40 hours (n=183) 9.36 (9.68) 9.37 (9.66) 15.27 (10.38) 

41 to 60 hours (n=28) 9.14 (9.06) 8.29 (7.92) 16.43 (11.13) 

F (p value) 0.76 (0.551) 0.96 (0.429) 0.652 (0.626) 

Income (yearly)    

<  $20,000 (n=190) 12.21 (10.79)a 11.36 (9.12)a 16.31 (10.11) 

$20,000 - $59,999 (n=200) 9.46 (9.67)ab 9.88 (9.78)ab 15.50 (10.20) 

$60,000 - $99,999 (n=53) 7.06 (8.93)b 6.08 (5.88)b 14.34 (9.75) 

≥ $100,000 (n=16) 7.75 (7.11)ab 8.38 (6.82)ab 16.13 (7.67) 

Not willing to disclose  (n=41) 10.05 (10.87)ab 8.73 (9.27)ab 12.78 (10.59) 

F (p value) 3.68 (0.006) 3.87 (0.004) 1.24 (0.294) 

Health Conditions    

Yes (n=336) 11.79 (10.54) 11.38 (9.46) 17.27 (10.02) 

No (n=166) 7.13 (8.64) 6.92 (7.75) 11.88 (9.29) 

t (p value) -4.93 (0.000) -5.26 (0.000) -5.80 (0.000) 

Columns with different letters present significant bivariate differences in depression, anxiety and stress scores 
for variables with more than two classifications.  
  



Table 2. Differences in depression, anxiety and stress scores and health behaviors 

 Health Behavior Psychological Distress 

  Depression, 
Mean (SD) p Anxiety,  

Mean (SD) p Stress, Mean 
(SD) p 

Nutrition        

Dietary Pattern  
Healthy (n=104)  
Western (n=150)  
Unbalanced (n=233)  

 
9.87 (9.79) 

10.41 (10.34) 
10.06 (10.17) 

0.905 
 

 
10.12 (9.54) 
9.67 (8.94) 
9.77 (9.13) 

0.924  
16.00 (10.24) 
15.59 (9.87) 
15.05 (10.05) 

0.701 

Meal Frequency/Week 
Breakfast 

< 3 times (n=174) 
4 – 5 times (n=66) 
 6 – 7 times (n=258) 

 
 

12.20 (10.90)a 

9.91 (8.80)a 

9.00 (9.87)b 

 
0.006 

 
 

11.80 (9.63)a 

9.97 (8.89)a 

8.62 (8.75)b 

 
0.002 

 
 

17.37 (10.59)a 

15.58 (9.32)a 

14.19 (9.81)b 

 
0.006 

Morning Snack 
< 3 times (n=265) 
4 – 5 times (n=96) 
 6 – 7 times (n=125) 

 
11.40 (10.46) 

8.96 (8.35) 
8.91 910(10.70) 

0.029  
10.97 (9.67)a 

9.17 (7.56)a 

8.26 (9.16)b 

0.017  
16.60 (10.39) 
14.15 (7.88) 
14.38 (10.95) 

0.042 

Lunch 
< 3 times (n=77) 
4 – 5 times (n=98) 
 6 – 7 times (n=320) 

 
13.45 (10.89)a 

11.06 (9.65)a 

9.27 (10.09)b 

0.004  
13.43 (10.85)a 

12.02 (9.42)a 

8.46 (8.34)b 

0.000  
18.34 (10.76)a 

17.18 (9.96)a 

14.34 (9.84)b 

0.001 

Afternoon Snack 
< 3 times (n=242) 
4 – 5 times (n=104) 
 6 – 7 times (n=135) 

 
10.51 (10.02) 
10.00 (9.66) 

10.15 (10.92) 

0.894  
10.55 (9.36) 
10.08 (9.29) 
8.79 (8.88) 

0.204  
15.94 (10.37) 
15.19 (9.89) 
15.08 (9.95) 

0.678 

Dinner 
< 3 times (n=25) 
4 – 5 times (n=54) 
 6 – 7 times (n=418) 

 
18.56 (11.85)a 

14.11 (10.76)b 

9.22 (9.65)c 

0.000  
16.56 (11.26)a 

12.52 (10.86)b 

9.16 (8.58)c 

0.000  
21.76 (11.75)a 

17.70 (10.45)a 

14.82 (9.81)b 

0.001 

Bedtime snack 
< 3 times (n=375) 
4 – 5 times (n=47) 
 6 – 7 times (n=56) 

 
9.89 (10.20) 
11.66 (8.83) 

12.57 (11.61) 

0.128  
9.79 (9.20) 

10.51 (8.47) 
11.25 (10.16) 

0.507  
15.16 (10.13) 
16.51 (9.29) 
18.32 (10.73) 

0.079 

Physical Activity        

Physical Activity Status* 
Low (n=150) 
Moderate (n=251) 
High (n=93) 

 
11.13 (11.01) 
10.11 (9.80) 
9.46 (9.85) 

0.425 
 

 
9.95 (8.93) 

10.03 (9.19) 
9.66 (9.60) 

0.945  
15.47 (9.54) 
15.78 (10.42) 
14.97 (10.24) 

0.802 

Meeting PA Guidelines 
Yes (n=39) 
No (n=453) 

 
 

12.00 (11.10) 
10.14 (10.12) 

0.274  
 

10.10 (8.92) 
9.90 (9.20) 

0.896  
 

17.13 (9.50) 
15.39 (10.17) 

0.303 

Smoking  
Yes (n=50) 
No (n=427) 

 
12.60 (11.68) 
10.05 (10.02) 

0.095 
 
 

 
12.84 (10.76) 
9.64 (8.98) 

0.047 
 
 

 
19.00 (11.17) 
15.18 (10.00) 

0.012 
 
 



Alcohol Risk Category 
Low risk (n=389) 
Risky (n=67) 
High risk (n=15) 

 
10.01 (9.97) 

11.67 (12.07) 
13.07 (10.25) 

0.276  
9.68 (8.99) 

11.49 (10.78) 
11.47 (9.36) 

0.276  
15.02 (9.80) 
18.00 (11.93) 
19.87 (11.52) 

0.023 

* Columns with different letters present significant bivariate differences in depression, anxiety and stress scores 
for variables with more than two classifications.  
  



Table 3. Correlations between health behaviors and depression, anxiety and stress scores 

 Health Behavior Psychological Distress 

  Depression, 
Pearson’s r 

p 
Anxiety,  

Pearson’s r 
p 

Stress, 
Pearson’s r 

p 

Nutrition        

Food Groups  
Dairy and alternatives  
Fruit  
Vegetables  
Meat and alternatives  
Grains and cereals  
Discretionary   

 
-0.083 
-0.043 
0.002 
-0.039 
0.066 
0.091 

 
0.068 
0.349 
0.973 
0.401 
0.144 
0.045 

 
-0.073 
0.019 
0.021 
-0.032 
0.041 
0.022 

 
0.108 
0.672 
0.639 
0.481 
0.362 
0.631 

 
-0.084 
-0.031 
0.060 
-0.008 
0.044 
0.104 

 
0.063 
0.490 
0.190 
0.852 
0.338 
0.022 

Nutrients  
Calcium  
Iron  
Iodine  

 
-0.111 
0.112 
-0.117 

 
0.012 
0.014 
0.011 

 
-0.131 
0.194 
-0.145 

 
0.004 
0.000 
0.001 

 
 

0.097 
 

 
 

0.034 

Physical Activity and Sitting Time 

Physical Activity Score 
(MET mins/week) 

Walking 
Moderate activity 
Vigorous activity 
Total 

 
 

0.024 
-0.050 
-0.012 
-0.037 

 
 

0.615 
0.370 
0.864 
0.427 

 
 

0.073 
-0.056 
-0.052 
-0.033 

 

 
 

0.124 
0.311 
0.445 
0.484 

 
 

0.047 
-0.012 
0.011 
-0.010 

 
 

0.322 
0.823 
0.876 
0.827 

Sitting Time (hours/day) 0.142 0.002 0.057 0.211 0.102 0.025 

Smoking Score for 
Smokers (Pearson) 

-0.045 0.753 -0.159 0.266 -0.084 0.557 

Alcohol Score 0.076 0.139 0.067 0.189 0.127 0.013 

  
  



Table 4. Associations between health behaviors and psychological distress scores 

  Depression Anxiety Stress 

  Unadjusted OR 
(95% CI), p 

Adjusted OR 
(95% CI), p 

Unadjusted OR 
(95% CI), p 

Adjusted OR 
(95% CI), p 

Unadjusted OR 
(95% CI), p 

Adjusted OR 
(95% CI), p 

Diet        

Food Groups        

Discretionary  8.66 (1.98 – 15.35), 
0.011 

8.40 (1.95 – 14.85), 
0.011 

–† – 3.92 (-0.10 – 7.95), 
0.055 

2.99 (-0.88 – 6.88), 
0.130 

Nutrients        

Calcium  -0.85 (-9.09 – 6.39), 
0.817 

2.79 (-4.63 – 10.23), 
0.459 

-2.04 (-8.04 – 3.96), 
0.503 

1.46 (-8.68 – 16.99), 
0.524 

– – 

Iron ‡ 3.20 (-2.16 – 8.56), 
0.241 

1.22 (-4.63 – 10.23), 
0.657 

3.58 (-0.90 – 8.06), 
0.117 

2.25 (-2.03 – 6.52), 
0.302 

– – 

Iodine  -2.43 9-10.36 – 5.51), 
0.547 

-4.48 (-12.32 – 3.34), 
0.260 

0.50 (-5.04 – 6.04), 
0.858 

-2.26 (-7.66 – 3.15), 
0.412 

– – 

Skipping Meals (<3 times a week vs. others)     

Breakfast 1.20 (-1.62 – 4.02), 
0.403 

0.77 (-1.98 – 3.52), 
0.582 

1.71 (-0.64 – 4.06), 
0.858 

1.67 (-0.62 – 3.96), 
0.153 

1.28 (-0.81 – 3.37), 
0.228 

0.66 (-1.36 – 2.68), 
0.523 

Morning snack 1.46 (-1.09 to 4.02), 
0.262 

1.14 (-1.32 – 3.61), 
0.363 

0.45 (-1.71 – 2.61), 
0.682 

0.01 (-2.04 – 2.06), 
0.992 

0.92 (-1.07 – 2.92), 
0.362 

0.63 (-1.36 – 2.68), 
0.523 

Lunch 1.26 (-2.82 – 5.36), 
0.542 

0.77 (-3.21 – 4.75), 
0.703 

2.46 (-1.02 – 5.95), 
0.165 

1.84 (-1.48 – 5.17), 
0.276 

0.98 (-1.85 – 3.81), 
0.497 

1.00 (-1.72 – 3.73), 
0.469 

Dinner 7.17 (1.37 – 12.98), 
0.016 

5.83 (0.196 – 11.47), 
0.043 

7.89 (2.96 – 12.82), 
0.002 

7.15 (2.36 – 11.93), 
0.004 

6.27 (1.80 – 10.73), 
0.025 

5.70 (1.41 – 9.98), 
0.009 



Physical activity and Sitting time     

Sitting time 
(hours/day) 

0.48 (0.13 – 0.84), 
0.008 

0.47 (0.13 – 0.81),  
0.008 

– – 0.28 (0.02 – 0.541), 
0.031 

0.25 (0.00 – 0.496), 
0.050 

Smoking  
Yes (vs. No) 

– –  
3.03 (-0.19 – 6.26), 

0.066 

 
3.35 (0.262 – 6.441), 

0.034 

 
2.52 (-0.52 – 5.56), 

0.104 

 
3.03 (0.09 – 5.97), 

0.043 

Alcohol        

Alcohol Score – – – – 0.034 (-0.39, 0.46), 
0.876 

0.03 (-0.38 – 0.44), 
0.892 

Alcohol risk 
category 
Risky or high risk 
(vs. low risk) 
 

  
– 

  
– 

  
– 

  
– 

  
2.18 (-1.74 – 6.12), 

0.275 

  
2.05 (-1.74 – 5.84), 

0.288 

 R2= 0.105 ** R2= 0.214*** R2= 0.101** R2=0.245*** R2= 0.078** R2= 0.156*** 

** p<0.01, *** p<0.001 
†Variable not included in regression analysis due to no significant bivariate correlation. 
‡Iron and collection site were excluded from the regression model of stress due to high collinearity observed (VIF>10). 
 


