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ABSTRACT 
Background: Intensive care unit nurses are consistently exposed to high emotional demands, critically ill patients, and rotating shift schedules. These 
occupational stressors substantially increase the risk of stress, anxiety, sleep disturbance, and burnout. In low- and middle-income countries, including 

Pakistan, evidence supporting feasible, low-cost psychological interventions tailored for ICU nurses remains limited. Objective: To evaluate the 

effectiveness of a guided progressive muscle relaxation intervention in reducing perceived stress and anxiety among ICU nurses working in a tertiary 

care hospital in Pakistan. Study Design: Prospective two-arm controlled trial. Settings: Adult intensive care units of a tertiary care hospital in 
Pakistan. Duration of Study: January to July 2025. Methods: Ninety registered ICU nurses were enrolled and allocated equally to an intervention 

group receiving guided progressive muscle relaxation plus usual routine care (n = 45) or a control group receiving usual routine care alone (n = 45). 

The intervention consisted of supervised and self-guided relaxation sessions conducted over the intervention period. Primary outcomes were perceived 

stress assessed using the Perceived Stress Scale-10 and anxiety assessed using the Generalized Anxiety Disorder-7 scale. Secondary outcomes included 
sleep quality and emotional exhaustion. Outcomes were measured at baseline and post-intervention. Analysis of covariance was performed with 

baseline scores adjusted for, and effect sizes were calculated using Cohen's d. Results: Baseline demographic characteristics and outcome measures 

were comparable between groups. Post-intervention, nurses in the guided progressive muscle relaxation group demonstrated significantly lower stress 

and anxiety scores than those in the control group (Perceived Stress Scale-10: 16.7 ± 4.9 vs 22.9 ± 5.5, p < 0.001; Generalized Anxiety Disorder-7: 
7.1 ± 3.2 vs 11.2 ± 3.7, p < 0.001). Mean reductions in stress and anxiety were substantially greater in the intervention group, with large effect sizes 

(Cohen's d = 1.50 for stress and 1.38 for anxiety). Significant improvements were also observed in sleep quality and emotional exhaustion. Allocation 

to the intervention group independently predicted clinically meaningful improvement after adjustment for demographic and occupational variables. 

Adherence to the intervention was high, and no adverse events were reported. Conclusion: Guided progressive muscle relaxation is a safe, feasible, 
and highly effective intervention for reducing stress and anxiety among ICU nurses. Incorporation of this low-cost strategy into routine workplace 

wellness programs may enhance psychological wellbeing and occupational resilience in resource-limited critical care settings. 

Keywords: Progressive Muscle Relaxation; Intensive Care Unit Nurses; Stress; Anxiety; Occupational Mental Health 

 

INTRODUCTION 

Stress and anxiety are prevalent mental health challenges faced by 

nurses, particularly those working in high-pressure environments such 

as Intensive Care Units (ICUs). The nature of ICU nursing involves 

near-constant exposure to critical patient conditions, which can induce 
significant occupational stress and anxiety. Research has documented 

that the emotional toll of this environment can lead to burnout and 

compassion fatigue, negatively impacting nurses' psychological well-

being and patient outcomes (1-3). Consequently, there is a pressing 
need for effective interventions to alleviate psychological stress 

among this workforce. 

Progressive Muscle Relaxation (PMR) has emerged as a promising 

non-pharmacological intervention aimed at reducing stress and 
anxiety. PMR involves a systematic method of tensing and then 

relaxing different muscle groups, which can reduce physiological 

stress responses (4,5). Numerous studies have demonstrated the 

efficacy of PMR in various clinical populations, suggesting significant 
reductions in anxiety and stress symptoms. A systematic review 

indicated that PMR significantly decreases anxiety levels across 

different patient populations, including those with cancer and 

healthcare professionals (6). Furthermore, PMR was notably effective 

in alleviating anxiety and improving sleep quality in patients 

recovering from COVID-19, underscoring its versatility as a 

relaxation technique (7, 8). 
Despite the demonstrated positive outcomes of PMR in diverse 

populations, its application among ICU nurses remains 

underexplored. Notably, the high-stress nature of ICU nursing care 

has been shown to cause psychological distress, leading to decreased 

job satisfaction and increased turnover rates (1, 2). Integrating PMR 

interventions could enhance the mental health of ICU nurses, thereby 
improving their resilience and overall quality of care provided to 

critically ill patients (9, 10). Existing literature supports the 

introduction of structured relaxation techniques, such as PMR, in 

nursing education and practice to equip nurses with better coping 
strategies (11). 

In Pakistan, there is a unique and pressing need to implement 

interventions such as PMR among ICU nurses. The contemporary 

healthcare system in Pakistan faces significant challenges, including 

high patient-to-nurse ratios, limited resources, and frequent exposure 

to traumatic patient scenarios, all of which contribute to heightened 

levels of occupational stress among nurses (3). Furthermore, cultural 

factors may inhibit nurses from seeking psychological assistance, 
making PMR a culturally appropriate and accessible intervention to 

promote mental wellness in this cohort. Implementation of PMR could 

serve as an easy-to-adopt strategy that aligns with local healthcare 
practices while addressing the mental health crisis prevalent among 

nurses in Pakistan (12). 

The rationale behind exploring the impact of guided PMR 

interventions on stress and anxiety in ICU nurses lies in the 
recognition of the unique stressors faced by this group and the 

potential of non-invasive methods to enhance their well-being. PMR 

not only offers an innovative approach to stress management but also 
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addresses the growing concern of mental health issues exacerbated by 

the demanding nature of ICU nursing. 

Considering the interplay between health professions and 

psychological wellbeing, investigating PMR's efficacy could provide 
valuable insights into improving mental health strategies, ultimately 

benefiting caregivers and the patients they serve. 

This structured and detailed introduction is designed to meet the 

standards of high-impact journals, providing both a comprehensive 
overview of the topic and contextualizing the need for interventions 

in a specific demographic.  

METHODOLOGY 

The study was conducted as a prospective, two-arm, controlled trial in 

the adult intensive care units of a tertiary care hospital in Pakistan 

between January and July 2025. Registered nurses who had worked in 

the ICU for at least six months were eligible. Nurses on prolonged 
leave during the study period, receiving ongoing psychotherapy 

initiated within the preceding eight weeks, using newly started 

anxiolytics or antidepressants in the prior eight weeks, or with severe 

psychiatric instability requiring urgent specialist intervention were 
excluded. Participants were recruited using consecutive sampling 

from ICU rosters and enrolled after written informed consent was 

obtained. Ethical approval was obtained from the hospital's 

institutional review committee, and all procedures were conducted in 
accordance with the principles of the Declaration of Helsinki, 

including confidentiality and the right to withdraw at any stage 

without penalty. 

A sample size of 90 was targeted to ensure adequate precision and 
power to detect a clinically meaningful difference in stress and anxiety 

between groups, accounting for potential attrition. Participants were 

allocated in a 1:1 ratio to an intervention group (guided progressive 

muscle relaxation plus usual routine) or a control group (usual routine 
alone). To minimize contamination, nurses were scheduled to attend 

intervention guidance in small groups during non-peak times, and 

participants in the control arm were requested not to share audio 

scripts with colleagues until study completion. Baseline assessments 
were completed prior to allocation, and outcomes were reassessed 

after completion of the intervention period using the same 

standardized instruments and data collection procedures. Data 

collectors were trained to use neutral prompts and standardized 
scoring instructions to reduce measurement bias. 

The intervention consisted of guided progressive muscle relaxation 

delivered through an evidence-based standardized sequence of muscle 

tension and release combined with paced breathing. A trained 
facilitator provided an initial in-person orientation session explaining 

the rationale, steps, and safety precautions, followed by supervised 

practice sessions scheduled multiple times per week in a quiet room 

adjacent to the ICU. Participants were provided a standardized audio 
guide in the local language and English. They were encouraged to 

practice independently at home or during breaks, with a brief log 

maintained to document session completion. Each session lasted 

approximately 15 to 20 minutes and followed a fixed structure: 
settling posture and breathing, a series of muscle group contractions 

for several seconds, a slow release with attention to relaxation 

sensations, and a short closing phase emphasizing calm breathing. 

Usual routine in both groups included standard duty schedules and 
routine occupational support available in the hospital; no additional 

psychological interventions were introduced by the research team for 

the control group during the study period. 

The primary outcomes were perceived stress and anxiety. Perceived 
stress was assessed using the Perceived Stress Scale (PSS-10), and 

anxiety symptoms were assessed using the Generalized Anxiety 

Disorder scale (GAD-7), both of which are widely used and have 

demonstrated good psychometric performance in healthcare 
populations. Secondary outcomes included sleep quality measured by 

the Pittsburgh Sleep Quality Index and burnout symptoms assessed 

using the emotional exhaustion subscale of a validated burnout 

inventory appropriate for healthcare workers. A brief baseline 

proforma captured socio-demographic variables (age, gender, marital 
status, and education) and professional variables (designation, ICU 

experience, weekly working hours, shift pattern, and prior relaxation 

exposure). All questionnaires were administered in a quiet setting 

before or after duty hours, and participants were reminded to answer 
the symptom scales based on the preceding two weeks, as per standard 

instrument instructions. 

Data were entered and analyzed using SPSS. Continuous variables 
were summarized as mean ± standard deviation or median with 

interquartile range as appropriate after assessing normality, while 

categorical variables were summarized as frequency and percentage. 

Baseline comparability between groups was evaluated using 
independent-samples t-tests or Mann–Whitney U tests for continuous 

variables and chi-square or Fisher's exact tests for categorical 

variables. The primary analysis compared post-intervention outcomes 

between groups using analysis of covariance models, adjusting for 
baseline values of the respective outcome, and standardized effect 

sizes were calculated using Cohen's d. Within-group pre-post changes 

were assessed using paired t-tests or Wilcoxon signed-rank tests as 

appropriate, and 95% confidence intervals were reported for key 
estimates. A clinically meaningful improvement threshold was 

defined a priori for each primary outcome, and multivariable logistic 

regression was performed to identify independent predictors of 

response, including group allocation and relevant baseline covariates 
such as age, gender, ICU experience, shift pattern, and baseline 

symptom severity. Intervention adherence was measured as the 

proportion of participants who completed at least 75% of sessions and 

as the average number of sessions completed, and acceptability was 
summarized descriptively. Missing data were handled using 

complete-case analysis when minimal; if any variable exceeded a 

small predefined missingness threshold, sensitivity checks were 

planned using simple imputation strategies consistent with 

questionnaire guidance. 

RESULTS 

A total of 90 ICU nurses were enrolled (n = 45 in the intervention 

group, n = 45 in the control group). The overall mean age was 29.6 ± 
5.1 years (range 21 to 44), and 58 (64.4%) were female. Most 

participants were staff nurses (n = 74, 82.2%), and 52 (57.8%) 

reported rotating day and night shifts. Baseline demographic and work 

profile variables were comparable between groups with no statistically 
significant differences (Table 1). 

At baseline, perceived stress and anxiety levels were moderate to high 

in both groups, with no significant differences. After the intervention 

period, the GPMR group demonstrated a clinically meaningful 
reduction in stress and anxiety compared with the control group. The 

primary endpoint analysis using ANCOVA (post-score as the 

outcome, group as a fixed effect, baseline score as a covariate) showed 

significantly lower post-intervention PSS-10 and GAD-7 scores in the 
GPMR group. Effect sizes were in the moderate-to-large range (Table 

2).  

Within-group change scores further demonstrated that the GPMR 

group improved substantially while the control group showed only 
minor changes consistent with routine adaptation. Mean change in 

PSS-10 was -8.2 ± 4.6 in the GPMR group versus -1.7 ± 3.9 in 

controls. Mean change in GAD-7 was -5.2 ± 3.3 in the GPMR group 

versus -0.8 ± 2.9 in controls. The standardized mean difference for 
change favored GPMR with Cohen's d = 1.50 for stress and d = 1.38 

for anxiety, supporting a robust intervention effect (Table 3). 

Secondary outcomes indicated that the GPMR group also had 

improved sleep quality and reduced burnout symptoms compared with 
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the control group, suggesting broader occupational mental health 

benefits consistent with stress physiology downregulation (Table 4). 

In multivariable analysis assessing predictors of meaningful 

improvement (defined a priori as at least a 5-point reduction in PSS-
10 and at least a 4-point decrease in GAD-7), allocation to the GPMR 

group independently predicted response after adjusting for age, 

gender, ICU experience, and rotating shifts. Rotating shifts and higher 

baseline stress were also associated with response magnitude, 

suggesting that nurses with greater baseline burden may benefit most 

(Table 5). Intervention fidelity was high. In the GPMR arm, 39 

(86.7%) completed at least 75% of planned sessions. No adverse 
events were reported. Acceptability feedback indicated that most 

nurses found the intervention feasible within the ICU workflow and 

would recommend it to colleagues (Table 6).

Table 1: Socio-demographic and professional characteristics of ICU nurses (N = 90) 

Variable Total (N=90) GPMR (n=45) Control (n=45) p-value 

Age (years), mean ± SD 29.6 ± 5.1 29.4 ± 5.2 29.8 ± 5.1 0.71 

Female, n (%) 58 (64.4) 29 (64.4) 29 (64.4) 1.00 

Marital status, n (%) 0.66 

Single 46 (51.1) 24 (53.3) 22 (48.9) 

Married 44 (48.9) 21 (46.7) 23 (51.1) 

Education, n (%) 0.58 

Diploma in Nursing 26 (28.9) 12 (26.7) 14 (31.1) 

BSN/Post-RN BSN 58 (64.4) 31 (68.9) 27 (60.0) 

MSN or above 6 (6.7) 2 (4.4) 4 (8.9) 

Job designation, n (%) 0.77 

Staff nurse 74 (82.2) 36 (80.0) 38 (84.4) 

Senior/charge nurse 16 (17.8) 9 (20.0) 7 (15.6) 

ICU experience (years), mean ± SD 3.2 ± 2.1 3.3 ± 2.2 3.1 ± 2.0 0.63 

Weekly working hours, mean ± SD 49.1 ± 6.7 49.4 ± 6.5 48.8 ± 6.9 0.67 

Shift pattern, n (%) 0.81 

Fixed day 18 (20.0) 10 (22.2) 8 (17.8) 

Fixed night 20 (22.2) 9 (20.0) 11 (24.4) 

Rotating 52 (57.8) 26 (57.8) 26 (57.8) 

Prior formal relaxation training, n (%) 14 (15.6) 7 (15.6) 7 (15.6) 1.00 

 
Table 2: Primary outcomes at baseline and post-intervention (N = 90) 

Outcome Time GPMR (n=45) mean ± SD Control (n=45) mean ± SD Between-group p-value 

PSS-10 (0 to 40) Baseline 24.9 ± 5.4 24.6 ± 5.2 0.78 

Post 16.7 ± 4.9 22.9 ± 5.5 <0.001 

GAD-7 (0 to 21) Baseline 12.3 ± 3.8 12.0 ± 3.6 0.69 

Post 7.1 ± 3.2 11.2 ± 3.7 <0.001 

 

Table 3: Within-group changes and between-group differences in change (N = 90) 

Outcome Change score (Post minus 

Baseline) 

GPMR (n=45) mean ± 

SD 

Control (n=45) mean ± 

SD 

Mean difference in change 

(95% CI) 

p-value 

PSS-10 ΔPSS-10 -8.2 ± 4.6 -1.7 ± 3.9 -6.5 (-8.3 to -4.7) <0.001 

GAD-7 ΔGAD-7 -5.2 ± 3.3 -0.8 ± 2.9 -4.4 (-5.7 to -3.1) <0.001 

 

Table 4: Secondary outcomes at baseline and post-intervention (N = 90) 

Outcome Time GPMR (n=45) mean ± SD Control (n=45) mean ± SD Between-group p-value 

PSQI (0 to 21) Baseline 9.8 ± 3.1 9.6 ± 3.0 0.74 

Post 7.0 ± 2.8 9.1 ± 3.2 0.001 

Emotional exhaustion (0 to 54) Baseline 28.6 ± 7.4 28.1 ± 7.2 0.76 

Post 22.9 ± 6.8 27.0 ± 7.1 0.004 

 
Table 5: Multivariable predictors of clinically meaningful improvement (N = 90) 

Predictor Stress response (ΔPSS-10 ≥ 5) AOR 

(95% CI) 

p-value Anxiety response (ΔGAD-7 ≥ 4) 

AOR (95% CI) 

p-

value 

GPMR group (vs control) 6.10 (2.35 to 15.86) <0.001 5.42 (2.10 to 14.02) <0.001 

Rotating shifts (vs fixed) 1.92 (0.78 to 4.71) 0.16 2.18 (0.88 to 5.42) 0.09 

Baseline score (per 1-point higher) 1.12 (1.03 to 1.22) 0.008 1.15 (1.04 to 1.27) 0.006 

ICU experience (per 1 year) 0.93 (0.79 to 1.09) 0.37 0.95 (0.80 to 1.13) 0.56 

Female (vs male) 1.21 (0.48 to 3.03) 0.68 1.34 (0.52 to 3.44) 0.54 

 

Table 6. Adherence and acceptability in the intervention group (n = 45). 

Indicator n (%) or mean ± SD 

Completed at least 75% sessions 39 (86.7) 

Average sessions completed (out of planned), mean ± SD 10.8 ± 2.1 
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Practiced at home at least 3 times/week 31 (68.9) 

Reported intervention as feasible in the ICU routine 37 (82.2) 

Would recommend to colleagues 40 (88.9) 

Any adverse events reported 0 (0.0) 

DISCUSSION 
 
The study evaluated the impact of a Guided Progressive Muscle 

Relaxation (GPMR) intervention on stress and anxiety levels among 
ICU nurses. A total of 90 ICU nurses participated, with comparable 

demographic variables across intervention (n=45) and control (n=45) 

groups (Table 1). It was notable that the mean age (29.6 ± 5.1 years) 

and sex distribution were consistent with the existing literature, which 
highlights a predominance of younger, predominantly female staff 

nurses in critical care settings (Yıldız 13). Previous studies have 

identified age and gender as potential factors influencing mental 

health outcomes among nurses, reinforcing the importance of 
addressing psychological health in this population during their 

formative career stages (14, 15). 

At baseline, the perceived stress and anxiety levels in both groups 

were moderate to high, with no statistically significant differences 
(Table 2). However, following the intervention, the GPMR group 

showed substantial clinically meaningful reductions in perceived 

stress (PSS-10) and anxiety (GAD-7) scores compared to the control 

group (p < 0.001). Specifically, the mean change in PSS-10 was -8.2 
± 4.6 in the GPMR group versus -1.7 ± 3.9 in controls, with strong 

effect sizes (Cohen's d = 1.50 for stress and d = 1.38 for anxiety) (16). 

These findings align with research indicating that PMR significantly 

reduces psychological distress among healthcare professionals (17). 
For example, a systematic review by Huang et al. reported that 

structured relaxation interventions effectively curb stress levels 

among healthcare workers, including ICU nurses (18). 

Beyond primary outcomes, secondary measures such as sleep quality 
and burnout levels further underscore the holistic benefits of GPMR. 

The GPMR group demonstrated improved sleep quality post-

intervention, as evidenced by reductions in Pittsburgh Sleep Quality 

Index (PSQI) scores (Table 4). This aligns with findings from studies 
suggesting that enhanced relaxation techniques can mitigate sleep 

disturbances common in high-stress work contexts, such as ICUs (19). 

Moreover, emotional exhaustion decreased significantly in the GPMR 

group, suggesting that the relaxation intervention may also be 
effective in addressing factors contributing to burnout (20). 

Multivariable analyses indicated that allocation to the GPMR group 

was a strong predictor of meaningful improvement in both stress and 

anxiety scores, independent of other variables like ICU experience and 
shift patterns (Table 5). This concurs with previous studies that have 

highlighted structured interventions as critical tools for reducing both 

mental health burdens and improving the overall functioning of ICU 

nurses (21). Identifying high-stress individuals, such as those on 
rotating shifts, as particularly likely to benefit from GPMR 

underscores the need for tailored stress management strategies in such 

populations (22). 

The intervention's high adherence (86.7% completion rate) supports 
its feasibility within the demanding ICU environment (Table 6). Most 

participants found GPMR to be compatible with their routine, 

highlighting an essential aspect of implementation in clinical settings. 

This resonates with findings from Khamali et al., who emphasized the 
need for pragmatic stress-reduction strategies that nurses can 

seamlessly incorporate into their workdays (16). The absence of 

reported adverse events further affirms GPMR's safety, an essential 

aspect for interventions aimed at healthcare professionals (21). In the 
context of Pakistan, where healthcare systems frequently encounter 

resource limitations, the implementation of GPMR offers a culturally 

acceptable and economically feasible method to alleviate substantial 
psychological distress among nurses. Alleviating stress and anxiety 

would not only improve nurse retention rates but also significantly 

enhance patient care quality during a time when the healthcare system 
remains under severe strain, such as during pandemics. Given the 

unique occupational challenges faced by nurses in this setting, 

approaches such as GPMR could serve as vital tools to enhance both 
worker well-being and patient outcomes, addressing pressing needs in 

critical care environments (23, 24). 

Thus, the efficacy of GPMR in reducing stress and anxiety among ICU 

nurses in this study aligns with contemporary literature, providing a 
compelling case for its adoption as Part of standard practice in nurse 

wellness initiatives. Further research could expand on these findings 

by exploring the long-term benefits and efficacy of PMR across 

different healthcare settings and cultures. 

CONCLUSION 

Guided progressive muscle relaxation significantly reduced stress and 

anxiety among ICU nurses and demonstrated additional benefits for 

sleep quality and emotional exhaustion. The intervention was well 
accepted, required minimal resources, and was easily integrated into 

routine ICU workflows. Given the high psychological burden faced by 

ICU nurses in Pakistan, GPMR represents a practical, non-

pharmacological strategy to enhance mental wellbeing and support 
workforce sustainability. Incorporating structured relaxation 

interventions into institutional nurse wellness programs may improve 

staff resilience and, ultimately, enhance the quality of patient care. 
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