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Abstract: Burnout among nurses is a critical global concern that affects patient safety, job satisfaction, and healthcare quality. Artificial intelligence 
(AI)–assisted programs have emerged as innovative tools to support mental health and reduce occupational burnout through personalized monitoring 

and adaptive interventions. Objective:  To evaluate the outcomes of artificial intelligence-assisted programs to mitigate burnout in nurses. 
Methodology:  A case-control study was conducted in the Nursing Department of Nishtar Hospital, Multan, from March 2024 to March 2025. A total 

of 100 nurses working in the hospital for 1 year were included in the study. Nurses were divided into two groups: Group A (case group), comprising 

50 nurses attending an AI-assisted burnout intervention program, and Group B (control group), comprising 50 nurses attending a self-selected burnout 

intervention program. The primary outcome was measurement of burnout on personal, work-related, and patient-related levels. Results:  Patient-
related burnout changed significantly between groups (F=7.68, p=0.001) and time (F=15.81, p<0.0001) over the duration of intervention. The same 

pattern was observed for personal burnout between groups (F=10.89, p<0.0001) and over time (F=17.7, p<0.0001). Nurses of both groups had 

significantly reduced job stress after either intervention (Group A: t=2.99, p=0.005; Group B: t=2.68, p=0.010). The stress response was also reduced 

considerably between both groups after programs (Group A: t= 1.99, p=0.040; Group B: t=2.82, p=0.008).Conclusion: AI-assisted interventions 
significantly reduce nurses' burnout, especially at the personal and patient levels.  
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Introduction 

Nursing is one of the most stressful jobs involving significant emotional 

and physical labor, putting nurses at risk of burnout. A global burnout rate 
of 30% has been reported in nurses, while in Pakistan, 48.6% of nurses 

were found to be burned out (1, 2). It can be attributed to a stressful work 

environment, excessive workload, inadequate compensation, and a nurse-
to-patient ratio of 1:40, which is significantly higher than in developed 

countries. Burnout not only affects nurses' work performance and health 

but also the quality of care and patient turnover rates.  

Research has shown that techniques like laughter therapy, meditation, 
reflective storytelling, and acceptance & commitment therapy reduce the 

impact of burnout (3, 4). Although these methods are effective, they are 

inflexible and follow standard procedures that do not address nurses' 

diverse experiences. Artificial intelligence automated interventions have 
emerged as a tailored tool to enhance outcomes personalized for each user 

(5, 6). 

This study evaluated the outcomes of artificial intelligence-assisted 

programs to mitigate burnout in nurses. 

Methodology  

A case-control study was conducted in the Nursing Department of Nishtar 

Hospital, Multan, from March 2024 to March 2025. A total of 100 nurses 

working in the hospital for one year were included in the study. Interns, 
new joiners, those not involved in direct patient care, and those with 

experience in behavioral therapy were excluded from the analysis. All 

participants verbally agreed to take part in the study, which was approved 

by the hospital's ethical committee.  
All participants provided their demographic data, such as age, gender, and 

social status, and work details, including experience, department, job title, 

shift type, overtime during the last month, and turnover intention. Nurses 

were divided into two groups: Group A (case group), which included 50 

nurses attending an AI-assisted burnout intervention program, and Group 

B (control group), which included 50 patients attending a self-chosen 

burnout intervention program.  
For the case group, participants underwent four interventions for 1 month: 

acceptance and commitment therapy, laughter therapy, mindfulness 

meditation, storytelling, and reflective writing. The intervention consisted 
of three weekly sessions lasting for 10-15 minutes. Nurses performed 

mindfulness meditation by following the body movements and breathing 

techniques, and they meditated through video instructions. Acceptance 

and commitment therapy was done by acknowledging thoughts and 
emotions. Nurses were shown a video about other nurses' experiences, 

and they reflected on their own experiences for storytelling and reflective 

writing. For laughing therapy, nurses performed activities that induced 

laughter through video instructions.  
The similarity scores and burnout patterns were entered into the AI 

algorithm for analysis. The similarity score was calculated using 22 

variables, including demographics, work-related factors, job stress, stress 

response, and coping strategies. The minimum score was one, and the 
maximum score was 22. Similarity in burnout patterns was found by 

comparing the rank of burnout dimensions. AI recommended a 2-week 

program based on this data, after which the burnout level was analyzed 

again. If a 50-point reduction was observed, the second 2-week program 
was designed based on the same data. In the control group, nurses chose 

any intervention among the four programs conducted twice over 1 month.  

The primary outcome was measuring burnout on personal, work-related, 

and patient-related levels. The 19-item Copenhagen Burnout Inventory 
was used, which included a Likert scale from 1 to 5, with 5 being 100% 

burnout and 1 being 0% burnout. The secondary outcomes were job stress, 

stress response, and coping strategy. Data was measured at the start of the 

study, after 2 weeks, and then after 4 weeks.  
Data analysis was done using SPSS version 23. Variables were expressed 

using descriptive statistics. The impact of intervention on burnout was 
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analyzed by ANOVA, and the relationship with other variables was 

evaluated by the Scheffe test and t-test. 

Results 

Table I shows demographic and baseline burnout parameters of nurses. 

There was no significant difference between these parameters between 

the two groups. In Group A, 19 (38%) nurses underwent laughter therapy, 
12 nurses (24%) underwent acceptance and commitment therapy, 7 (14%) 

did storytelling and reflective writing, and 11 (22%) did mindfulness 

meditation. In Group B, 24 (48%) chose laughter therapy, 11 (22%) chose 

acceptance and commitment therapy, 7 (14%) chose storytelling, and 8 
(16%) chose mindfulness meditation.   

ANOVA test results in Table II show a significantly lower personal and 

patient-related burnout score in the case group than in the control group. 
Patient-related burnout changed significantly between groups (F=7.68, 

p=0.001) and time (F=15.81, p<0.0001) over the duration of intervention. 

The same pattern was observed for personal burnout between groups 

(F=10.89, p<0.0001) and over time (F=17.7, p<0.0001). Work-related 
burnout did not change significantly.  

Nurses of both groups had significantly reduced job stress after either 

intervention (Group A: t=2.99, p=0.005; Group B: t=2.68, p=0.010). The 

difference in job stress pre- and post-intervention was not significant. The 

stress response was also significantly reduced between both groups after 

programs (Group A: t=1.99, p=0.040; Group B: t=2.82, p=0.008). The 

difference in stress response pre- and post-intervention was significant, 

especially in Group B (F=3.11, p=0.020).

Table 1: Nurses' demographics and study variables  

Characteristics  Group A (n=50) Group B (n=50) X2 or F P 

Mean age  30.62 ± 3.77 30.91 ± 3.89 0.63 0.60 

Younger than 30 years 17 (34%) 15 (30%) 1.90 0.41 

30 years or older  33 (66%) 35 (70%) 

Gender 3.58 0.22 

Male  5 (10%) 4 (8%) 

Female  45 (90%) 46 (92%) 

Marital status  0.79 0.74 

Single  39 (78%) 16 (32%) 

Married  11 (22%) 34 (78%) 

Job title  1.37 0.55 

Staff nurse  44 (88%) 40 (80%) 

Head nurse 6 (12%) 10 (20%) 

Mean experience  6.02 ± 3.0 5.71 ± 3.38 1.66 0.23 

5 years or less 27 (54%) 28 (56%) 5.57 0.08 

More than 5 years  23 (46%) 22 (44%) 

Department  2.21 0.28 

General ward 27 (54%) 22 (44%) 

ICU/ER  16 (32%) 16 (32%) 

Others  7 (14%) 12 (24%) 

Number of overtime hours last month  0.61 0.65 

Half an hour or less  10 (20%) 17 (34%) 

1 hour or less 17 (34%) 14 (28%) 

1.5 hours or less 12 (24%) 10 (20%) 

More than 2 hours  12 (22%) 9 (18%) 

Shift type  1.84 0.40 

8 hours  38 (76%) 32 (64%) 

12 hours  12 (24%) 18 (36%) 

Turnover intention  6.21 ± 1.80 6.09 ± 2.41 0.59 0.49 

Total burnout score  55.10 ± 9.88 50.47 ± 11.38 1.01 0.56 

Patient-related 

burnout  

52.08 ± 10.71 45.03 ± 13.70 3.76 0.09 

Personal burnout  54.87 ± 11.13 49.19 ± 12.28 0.39 0.77 

Job-related burnout  52.46 ± 10.27 50.00 ± 11.41 0.36 0.76 

Job stress  3.48 ± 0.51 3.42 ±0.51 0.73 0.65 

Stress response  2.05 ± 0.59 1.70 ±0.69 2.68 0.22 

Coping strategy  2.23 ± 0.18 2.22 ± 0.28 2.88 0.20 

Table 2: Burnout dimensions and secondary outcomes between groups  

Variables  Difference between pre- and 

post-test  

F P  

Patient-related burnout  

Group A  19.3 ± 22.1  7.68 0.001 

Group B  8.1 ± 19.7 15.81 <0.0001 

Personal burnout  

Group A 21.5 ± 20.4 10.89 <0.0001 

Group B  8.2 ± 19.3 17.70 <0.0001 

Job-related burnout  
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Group A 14.4 ± 21.1  2.58 0.080 

Group B  7.1 ± 19.5 11.73 <0.0001 

Job stress  

Group A 0.38 ± 0.80 1.27 0.31 

Group B  0.40 ± 0.61 

Stress response  

Group A 0.32 ± 1.02 3.11 0.020 

Group B  0.53 ± 0.66 

Coping strategy  

Group A -0.10 ± 0.29 0.90 0.439 

Group B  0.08 ± 0.33 

Discussion 

 
This study was conducted to evaluate the outcomes of AI-assisted 

programs for the mitigation of nurses' burnout. The results showed a 

significant reduction in personal and patient-related burnout with the help 

of interventions performed with the help of AI. Towey-swift et al and 
Prudenzi et al found that since patient-related burnout was related to 

nurses' awareness of emotions, acceptance and commitment therapy was 

effective in self-reflection (7, 8). Previous studies have also verified that 

awareness and performance of these interventions help manage stress and 
reduce burnout (9, 10). 

Work-related burnout was reduced with the help of AI interventions, but 

this difference over time was only significant in comparison with the 

control group. Brouwer et al. also reported that mindfulness therapy did 
not impact burnout scores for nurses directly involved in acute care of 

patients.11 Hung et al and Bakker et al studied the effectiveness of burnout 

management intervention in nurses, concluding that it was successful in 

reducing burnout in less burdened workers, who rarely worked overtime 

(12, 13). 

Work-related burnout is linked to workload, which can be managed by 

changing hospital policies and work-friendly space rather than occasional 

therapy (14). In comparison to developed countries, Pakistan has a high 
patient-to-bed ratio for nurses, putting excessive burden and strain (15). 

This is alarming and highlights the immediate need to strategize to 

improve nurses' work conditions.   

Interventions were effective with and without AI in reducing job stress. 
Green and Kinchen reported contradictory results of mindfulness 

meditation, which were insignificant for job stress (16). Stress response 

also improved in both groups with better scores in the control group, 

which is similar to Delevry and Le (17). 

Conclusion 

AI-assisted interventions significantly reduce burnout in nurses, 

especially on a personal and patient level. 
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