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Abstract
Background  Nurses in under-resourced settings frequently report high levels of musculoskeletal (MSK) discomfort, 
which significantly affects their mental well-being. While workplace strain is well documented, the combined impact 
of physical burden and institutional neglect remains underexplored in these environments.

Aim  The study aims to examine the prevalence of MSK discomfort and its association with psychological well-being 
among nurses in under-resourced healthcare environments in Northeast India, and to explore the experiential and 
structural factors contributing to these occupational health risks.

Methods  A sequential mixed-methods study design was employed, following an explanatory approach. The study 
commenced with a survey to gather quantitative data. Quantitative data were collected from 216 nurses using 
the Extended Nordic Musculoskeletal Questionnaire (Extended-NMQ) and the WHO-5 Well-Being Index, the results 
of which informed the development of subsequent interview questions. Semi-structured interviews were then 
conducted with 11 nurses to capture experiential and structural factors. This structure enabled deeper contextual 
understanding and facilitated triangulation across data types.

Results  Among the participants, 47.2% reported experiencing lower back pain, followed by discomfort in the knees 
(27.3%) and upper back (25%). Higher levels of MSK discomfort were significantly associated with employment in the 
public sector and more than ten years of work experience. A strong negative correlation was observed between MSK 
discomfort and mental well-being. Thematic analysis revealed key stressors: physical depletion, emotional exhaustion, 
organizational apathy, and limited healthcare access. In response to these challenges, nurses often relied on self-
management due to insufficient institutional support. Triangulated findings underscored how structural deficiencies 
intensified both physical and psychological strain among nurses.

Conclusions  There is an urgent need for evidence-based occupational health interventions to address ergonomic, 
psychosocial, and institutional challenges, particularly in low-resource healthcare settings, to safeguard the well-being 
of frontline nursing staff. This study offers novel understanding from a high-need yet under-researched geographic 
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Background
Arduous working conditions that induce physical and 
mental strain significantly increase the risk of muscu-
loskeletal (MSK) discomfort among employees [1, 2]. 
Musculoskeletal (MSK) disorders remain a global health 
concern, affecting approximately 1.71 billion people and 
constituting a major contributor to workforce absentee-
ism, lost productivity, and long-term occupational dis-
ability [3]. In economic terms, these disorders impose 
a formidable burden on healthcare systems worldwide, 
accounting for nearly 30% of all occupational health 
cases and leading to increased medical expenditures, 
compensation claims, and rehabilitation costs [4]. This 
burden is particularly high among healthcare profes-
sions, where the physical demands of care delivery place 
workers at elevated and sustained risk. According to the 
Global Burden of Disease Study [5], MSK conditions are 
the leading contributor to global disability, accounting 
for over 149 million years lived with disability. Low back 
pain alone affects more than 570 million people globally, 
while osteoarthritis and neck pain impact 528  million 
and 222  million, respectively. These conditions dispro-
portionately affect working-age populations, leading 
to major losses in productivity and quality of life across 
health systems worldwide.

Among healthcare workers, nurses are particularly 
vulnerable to MSK discomfort due to the physically 
demanding nature of their roles, which often involve pro-
longed standing, repetitive patient handling, and irregu-
lar shift work. Empirical evidence indicates that nurses 
experience higher rates of MSK discomfort compared to 
many other healthcare professionals, largely due to repet-
itive strain and limited access to ergonomic resources 
within their work environments [6–8]. This dynamic is 
well explained by the Job Demands–Resources (JD-R) 
model, which posits that elevated job demands, such as 
physical exertion, time pressure, and emotional inten-
sity can lead to health impairment when not adequately 
offset by job resources including supportive supervision, 
ergonomic infrastructure, and institutional autonomy [9]. 
The cumulative impact of occupational strain contrib-
utes to chronic pain and fatigue which directly influences 
workforce attrition, professional burnout, and persistent 
shortages in healthcare staffing [10–12]. In more severe 
cases, MSK conditions may progress into debilitating 
impairments, compelling nurses to reduce their working 

hours, accept reassignment to less physically demanding 
roles, or exit the profession prematurely [13].

Beyond immediate individual health consequences, 
MSK discomfort poses systemic risks for healthcare 
institutions by undermining workforce efficiency, patient 
safety, and overall institutional performance. Chronic 
pain and physical fatigue among nurses are associated 
with increased clinical errors, impaired judgment, and 
delayed responsiveness to patient needs [14]. High rates 
of absenteeism and turnover disrupt team cohesion and 
place additional strain on remaining staff, creating a cycle 
of diminished care quality and institutional inefficiency 
[12]. From the perspectives of the JD-R model, this 
reflects a classic health impairment pathway, wherein ele-
vated job demands unmitigated by sufficient resources, 
lead to both individual burnout and organizational 
decline [9]. Hospitals with high nurse-reported MSK 
often report lower patient safety scores, increased hos-
pitalization costs, and critical challenges in staff reten-
tion [15, 16]. This creates a feedback loop: staff shortages 
and escalating workloads further intensity MSK risk and 
psychological strain. While the global burden of MSK 
disorders is substantial, its impact is particularly acute in 
countries with overstretched healthcare systems such as 
India. Nurses, who comprise the largest segment of the 
health workforce, routinely endure long shifts, physically 
demanding tasks, and minimal institutional safeguards. 
Unlike many OECD countries where nurses benefit from 
regulatory protections and ergonomic infrastructure, 
Indian nurses often operate without formal mechanisms 
to prevent or manage MSK injuries [17].

In the Indian context, global challenges related to MSK 
discomfort are exacerbated by chronic systemic limita-
tions. The current nurse-to-population ratio in India 
stands at 1.96 per 1,000 - well below the World Health 
Organization’s recommended minimum 3 per 1,000 
[18]. In several states, particularly in rural areas, this fig-
ure is even lower, placing unsustainable strain on nurs-
ing staff. Studies indicate that over 67% of Indian nurses 
report lower back pain, and between 60 and 90% experi-
ence MSK discomfort linked to occupational activities—
among the highest prevalence rates globally [19, 20]. 
Despite this, institutional responses have largely focused 
on alleviating physical strain, overlooking the psychoso-
cial stressors and organizational shortcomings that con-
tribute to MSK conditions. Emerging research shows that 

context, namely the northeastern states of India, bridging empirical gaps in MSK health literature through the 
integration of experiential and structural factors.
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prolonged exposure to MSK discomfort can trigger emo-
tional distress, increase the risk of psychological burn-
out, and impair job performance – factors that negatively 
affect both nurses’ mental health and quality of patient 
care [7, 21]. Further studies highlight that the conver-
gence of inadequate ergonomic infrastructure, excessive 
workloads, and sustained psychological stress fosters a 
hostile occupational climate, accelerating disengagement, 
attrition, and poor health outcomes [21, 22].

The Northeast Indian context amplifies the imbalances 
described by the JD-R model. In this region, institutional 
demands are steep, while resources - whether infrastruc-
tural, supervisory, or emotional - are acutely limited, 
creating a high-risk occupational climate. Although unre-
alistic nurse-to-patient ratios (current ration in stud-
ied region = 1 per 1000 patient) and limited institutional 
support are challenges across India, they are particularly 
pronounced in the northeastern states, especially in rural 
areas [23]. The healthcare systems in these states oper-
ate under more constrained conditions, with poor access 
to trained professionals and limited public investment 
in health [24]. Geographic and infrastructural barriers 
further compound these challenges. The region’s moun-
tainous terrain, limited connectivity, and resource scar-
city restrict access to primary health centers, community 
health centers, and professional upskilling opportunities 
[25]. Unlike their counterparts in metropolitan areas, 
nurses in the Northeast often work with outdated equip-
ment, minimal institutional support, and high patient 
loads—conditions that elevate the risk of MSK-related 
injuries and hinder career progression [24].

As of 2022, over 1,700 subcenters and nearly 100 
community health centers in Assam alone were vacant, 
leaving vast populations underserved. Poor transport 
infrastructure severely limits access to healthcare facili-
ties and basic ergonomic resources. In rural hospitals, it 
is common for a single nurse to manage wards of 25–30 
patients, often without lifting aids, adjustable beds, or 
protective gear. These conditions intensify physical strain 
and contribute to a cycle of fatigue, injury, and attrition 
[26]. Due to financial and logistical constraints, health-
care institutions in the Northeast often cannot invest in 
even basic ergonomic solutions, such as adjustable beds, 
patient-lifting devices, or appropriate footwear [27]. As a 
result, frontline nurses are exposed to preventable inju-
ries, chronic fatigue, and mental stress under severely 
compromised working conditions.

Despite the breadth of these challenges, existing 
research in the Indian context—particularly from the 
Northeast—remains limited in scope and depth. Most 
studies have employed quantitative designs that fail to 
capture the lived experiences, coping strategies, and 
institutional dynamics underlying occupational health 

risks [24]. There is a significant gap in understanding 
how experiential and structural factors interact to shape 
nurses’ physical and emotional well-being in under-
resourced settings. The JD-R framework offers a unify-
ing lens to interpret these multi-level challenges, linking 
macro-level policy gaps, meso-level organizational limi-
tations, and micro-level psychosocial strain. Using this 
model, the current study seeks to uncover how specific 
demand–resource imbalances shape both physical dis-
comfort and psychological well-being in one of India’s 
most resource-constrained healthcare settings. To this 
end, a sequential mixed-methods approach was adopted 
to examine the prevalence of MSK discomfort and its 
association with psychological well-being, while also 
exploring the experiential and structural factors affect-
ing frontline nurses in the northeastern region of India. 
Through this, the study aims to inform integrated, con-
text-sensitive interventions that address both ergonomic 
and psychosocial health risks within this critical yet 
under-researched population.

The study
This study was conducted across eight hospitals in the 
northeastern states of India, encompassing both public 
and private institutions. These facilities provide services 
ranging from primary to tertiary care and collectively 
serve a population of approximately 45.77 million people 
[26]. The sample includes high-patient-load urban hospi-
tals as well as resource-constrained rural facilities, offer-
ing a diverse representation of healthcare environments. 
In these settings, nurses are routinely responsible for 
tasks such as lifting, repositioning, and extended bedside 
care—activities closely linked to increased MSK risk [27, 
28]. Although occupational health policies are in place, 
their implementation remains inconsistent across insti-
tutions, influencing both physical exposure and orga-
nizational stress. This variability in policy enforcement 
contributes to uneven protection for nursing staff and 
highlights the need for standardized, context-sensitive 
interventions.

This study is conceptually grounded in the JD-R model, 
as previously discussed. Drawing on this framework, we 
examine how specific job demands—such as physical 
workload, shift patterns, and emotional strain—and job 
resources—such as institutional support, ergonomic pro-
visions, and peer assistance—interact to shape both MSK 
discomfort and psychological well-being [29, 30]. The 
JD-R model informed the selection of measurement tools 
and thematic coding strategies and guided the interpre-
tation of relationships between structural strain, worker 
experiences, and occupational health outcomes in this 
under-resourced region.
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Aims
This study aims to examine the prevalence of MSK dis-
comfort and its psychosocial consequences among the 
Indian nursing workforce, with a particular focus on 
workplace challenges and policy implications. The con-
ceptual framework guiding this investigation is illustrated 
in Fig. 1.

The research questions are as follows:

 	• What is the prevalence and severity of MSK 
discomfort among nurses in the northeastern states 
of India?

 	• How do nurses perceive the impact of MSK 
discomfort on their psychological well-being, job 
performance, and overall workplace experience?

 	• To what extent does MSK discomfort affect both 
individual nurses and broader organizational 
outcomes?

Method
Study design
We employed a sequential explanatory mixed-meth-
ods design [31] to investigate MSK discomfort among 
nurses in the northeastern states of India. This design 
was selected for its suitability in first quantifying the 
prevalence and severity of MSK discomfort, followed 
by an in-depth exploration of nurses’ lived experiences 
to better understand workplace challenges. The study 

was conducted in two phases. Phase one involved a 
cross-sectional survey across eight hospitals, utilizing 
the Extended Nordic Musculoskeletal Questionnaire 
(NMQ-E) [32] to assess MSK symptoms and the WHO-5 
Mental Well-being Index to measure psychological well-
being. Based on the survey findings, a semi-structured 
interview guide was developed to further explore nurses’ 
experiences, perceived challenges, and institutional sup-
port systems. In phase two, qualitative interviews were 
conducted with purposively selected nurses from both 
public and private hospitals, allowing for rich, contextual 
insights into the occupational health landscape.

Quantitative study
In the quantitative phase, we examined the prevalence, 
severity, and anatomical distribution of MSK discom-
fort among nurses working across eight hospitals in the 
northeastern states of India. This phase aimed to iden-
tify patterns of MSK symptoms across different body 
regions and assess variations based on hospital type 
and demographic characteristics. The sample included 
nurses from both public and private institutions and 
from a range of clinical departments, including general 
medicine, surgery, obstetrics, oncology, pediatrics, and 
intensive care units. Departments with minimal patient-
handling responsibilities, such as administrative units, 
were excluded to ensure relevance to MSK risk exposure.

Fig. 1  Conceptual framework of the study
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Instruments
Musculoskeletal discomfort was assessed using the 
Extended Nordic Musculoskeletal Questionnaire (NMQ-
E), developed with support from the Nordic Council of 
Ministers. The NMQ-E is a widely used screening tool in 
occupational health research that evaluates pain inten-
sity across various body regions. Although not a diag-
nostic instrument, it comprises 40 dichotomous (yes/no) 
forced-choice questions targeting nine anatomical sites: 
neck, shoulders, upper back, elbows, lower back, wrists/
hands, hips/thighs, knees, and ankles/feet. A body map 
is included to assist participants in identifying symp-
tom locations. Participants were asked whether they had 
experienced MSK pain that disrupted regular activities 
within the past 12 months or the past 7 days. Additional 
questions focused on the neck, shoulders, and lower back 
to gather more detailed information on these commonly 
affected areas. Furthermore, 25 multiple-choice items 
were included to assess factors such as injury history, 
functional limitations at home and work (e.g., changes 
in job tasks), symptom duration, professional evalua-
tion, and MSK issues in the preceding week [32, 33]. 
The Cronbach’s alpha for the current sample was 0.803, 
indicating good internal consistency. While the NMQ-E 
is validated and widely adopted in occupational health 
research, its reliance on participant recall may introduce 
recall bias—especially when individuals report symptoms 
experienced over a 12-month period [34]. The interpreta-
tion of pain severity can vary between individuals, poten-
tially limiting the tool’s ability to distinguish between 
transient discomfort and persistent musculoskeletal 
(MSK) disorders [34, 35]. Nevertheless, the NMQ-E 
remains one of the most reliable and widely used instru-
ments for epidemiological screening. Recent psychomet-
ric evaluations, including a 2024 Persian version [36], 
demonstrated excellent test–retest reliability (ICC > 0.88 
across anatomical sites) and strong internal consistency 
(Cronbach’s α > 0.70 for all regions). Similarly, an Arabic 
cross-cultural validation study [37] reported kappa val-
ues ranging from 0.82 to 1.00 and Cronbach’s α between 
0.77 and 0.92 across most body regions. These findings 
affirm the robustness of the NMQ-E as a screening tool 
in diverse nursing populations, despite its limitations as a 
non-diagnostic measure.

Mental well-being was assessed using the WHO-5 
Mental Well-Being Index, a five-item self-administered 
instrument developed by the WHO Regional Office for 
Europe in 1998 under the DEPCARE project. The scale 
is designed to measure current mental well-being, par-
ticularly in healthcare settings. Participants rate five posi-
tively worded statements such as “I have felt cheerful and 
in good spirits” and “I woke up feeling fresh and rested” 
- based on their experiences over the past two weeks. 
Responses are scored on a 6-point Likert scale ranging 

from 0 (“At no time”) to 5 (“All of the time”). The total 
raw score is multiplied by four to yield a percentage score 
ranging from 0 (indicating absence of well-being) to 100 
(indicating optimal well-being) [38]. In the current study, 
the WHO-5 demonstrated good internal consistency, 
with Cronbach’s alpha of 0.816. Although the WHO-5 
primarily captures positive aspects of well-being and 
does not directly assess symptoms of anxiety or depres-
sion, it remains a widely validated and reliable tool across 
diverse populations and clinical settings [39, 40]. Its brev-
ity and emphasis on positive affect make it especially 
well-suited for occupational health research and large-
scale assessments of mental well-being in healthcare 
environments [41].

Data collection
We collected quantitative data over a three-month period 
(November 2022–February 2023). Nurses were invited 
to participate through seminar briefings, during which 
the study objectives, participation procedures, and con-
fidentiality measures were explained. Participation was 
entirely voluntary, and informed consent was obtained 
prior to data collection. To minimize disruption to clini-
cal duties, participants completed a self-administered 
questionnaire during their break periods. The ques-
tionnaire booklet included an informed consent form, 
a demographic checklist, the Extended Nordic Mus-
culoskeletal Questionnaire (NMQ-E), and the WHO-5 
Mental Well-Being Index. A total of 300 paper-based 
booklets were distributed, as recommended by hospi-
tal administrations due to limited internet connectivity 
in remote areas. Regular follow-ups were conducted to 
encourage participation, and completed questionnaires 
were collected onsite and securely stored for analysis. A 
total of 216 complete responses were received, yielding a 
response rate of 72%.

Quantitative data analysis
We used Jamovi 2.6.26 to analyze the survey data. All 
completed paper-based questionnaires were manu-
ally entered into an electronic database and verified for 
accuracy prior to statistical processing. An external audit 
was conducted to ensure the integrity of data collection 
procedures and to minimize potential bias in participant 
responses. Descriptive statistics were calculated to sum-
marize participant demographics, workplace charac-
teristics, and the prevalence of MSK discomfort across 
different body regions. Categorical variables are reported 
as frequencies (n) and percentages (%), while continuous 
variables are presented as means (M) and standard devia-
tions (SD).

The NMQ-E was used to categorize symptoms based 
on location, frequency, and severity. The WHO-5 Men-
tal Well-Being Index was scored according to standard 
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guidelines, with higher scores indicating better psycho-
logical well-being. No missing values were identified. 
Differences in MSK discomfort were examined across 
gender, hospital sector, age group, and seniority level 
using independent t-tests and one-way ANOVA, with 
effect sizes (Cohen’s d and η²) reported where applicable. 
A multiple linear regression analysis was conducted to 
identify significant predictors of MSK discomfort, with 
age, hospital sector, seniority, gender, and well-being 
scores entered as independent variables. Model assump-
tions—including normality, homoscedasticity, and mul-
ticollinearity, were tested prior to interpretation [42]. 
Statistical significance was set at p < 0.05 for all analyses 
[43].

Qualitative study
We employed a phenomenological approach [44] to 
explore the lived experiences of nurses with MSK dis-
comfort, focusing on how they perceive and navigate 
their impact on their psychological well-being and pro-
fessional responsibilities. A semi-structured interview 
guide was developed based on key findings from the 
quantitative phase (see Table  1). Using purposive sam-
pling, we selected nurses who reported high MSK dis-
comfort—defined as pain in three or more body regions 

affecting daily activities for more than seven days in the 
past year—and low mental well-being, indicated by a 
WHO-5 score of ≤ 50%. This sampling strategy was cho-
sen to ensure rich, relevant insights from participants 
who met clearly defined inclusion criteria and were likely 
to reflect the phenomenon under investigation [45]. 
Given the study’s aim to understand the psychosocial and 
structural context of MSK discomfort, nurses with more 
severe physical and psychological symptoms were pri-
oritized to capture a diverse range of lived experiences. 
Interviews were conducted in-person within hospital 
premises in private settings, or via telephone when nec-
essary. All interviews were audio-recorded with partici-
pant consent, transcribed verbatim, and analyzed using 
thematic analysis [46]. To enhance the reliability of find-
ings, investigator triangulation was applied, and an exter-
nal review of the coding framework was conducted to 
ensure credibility and consistency in interpretation.

Data collection
Semi-structured interviews were conducted face-to-
face with 11 nurses from various hospital wards, includ-
ing general medicine, surgery, obstetrics, oncology, and 
intensive care units. The sample included participants 
of different sexes and hospital types (public and private). 
Each interview lasted between 30 and 45  min and was 
conducted in a single session between March and April 
2023. All interviews were conducted in English, in private 
hospital cabins to prevent disruptions and ensure confi-
dentiality. Participants were selected based on the follow-
ing inclusion criteria:

(1)	At least one year of clinical experience in hospital 
settings,

(2)	Reported MSK discomfort in three or more body 
regions affecting daily activities for more than seven 
days in the past year, and.

(3)	No preexisting MSK disorders.

The semi-structured interview guide was developed 
based on key findings from the quantitative survey and 
was validated by three subject matter experts in nurs-
ing, public health, and pain research. To ensure clarity 
and contextual relevance, the guide was pilot tested with 
two nursing students. Feedback from the pilot phase 
was used to refine the wording, structure, and flow of 
the questions, enhancing the guide’s overall clarity and 
applicability.

Given the demanding schedules of nurses, prior per-
mission was obtained from the nursing superintendent, 
followed by approvals from ward head nurses to sched-
ule interviews at convenient times. Interviews were con-
ducted during nurses’ recess periods or when patient 
loads were manageable, minimizing disruption to clinical 

Table 1  Semi-structured interview guide
1. Can you please talk about your educational background and work 
experience as a nurse?
2. Have you ever experienced any muscle pain while working as a 
nurse?
3. What do you think are the major physical stressors faced by you at 
the hospital?
4. Can you describe some of the physically demanding tasks you 
perform as a nurse?
  a. How often do you lift heavy objects or engage in repetitive motion 
during your workday?
5. What do you think are the major emotional stressors faced by you at 
the hospital?
6. Have you ever experienced stress or anxiety related to your work as 
a nurse?
  a. How do you handle these feelings?
  b. Do you think they have affected your physical health in any way?
7. How do you manage stress and burnout as a nurse?
8. Can you describe the environment at the hospital?
  a. Does the environment impact your health?
  b. If yes, can you please elaborate
9. Could you comment on the physical and psychological support that 
you received from the hospital?
10. Do you feel like you have a strong support system at work, includ-
ing support from colleagues and supervisor?
11. Could you comment on your workload, working hours, and your 
health as a nurse in the hospital?
12. Do you think that your workplace provides enough resources and 
support to manage stress and burnout?
13. Have you ever received support for stress or burnout while working 
at the hospital or any external resources?



Page 7 of 22Patangia et al. BMC Nursing         (2025) 24:1301 

responsibilities. All interviews were conducted by the 
lead author, a health psychologist and MSc graduate, 
ensuring consistency in approach and rapport. Inter-
views continued until data saturation was reached [47], 
defined as the point at which no new themes emerged 
from additional participants. To minimize interviewer 
bias, a piloted semi-structured guide with open-ended 
prompts was used, allowing participants to speak freely 
and reflectively. The interviewer maintained a neutral 
tone and avoided leading questions throughout the pro-
cess [48]. Participants were assured that their responses 
would remain confidential and would not influence 
their work environment or evaluations, fostering a safe 
space for candid sharing [49]. Reflexive journaling was 
maintained after each interview to document potential 
preconceptions, emotional reactions, and contextual 
observations, thereby enhancing transparency and reflex-
ivity in the research process [50].

Qualitative data analysis
We employed reflexive thematic analysis [46], using both 
manual and software-assisted coding via MAXQDA v.24 
Analytics. Verbatim interview transcripts were stored 
and organized in Excel, structured according to the semi-
structured interview guide. An inductive approach was 
applied, allowing themes to emerge organically from 
the data rather than being pre-imposed. This process 
led to the identification of four overarching themes and 
eight subthemes. Coding was conducted independently 
by two researchers of this study using manual methods. 
Software-assisted coding was also used to enhance ana-
lytical rigor. Inter-coder reliability was assessed using 
Cohen’s kappa (κ = 0.78), indicating substantial agree-
ment between coders [51]. Final themes were refined 
through iterative discussions to ensure a comprehensive 
and coherent interpretation of the data.

Rigor and reflexivity
To ensure analytical rigor, we employed both investigator 
and theoretical triangulation. Two independent research-
ers of this study conducted coding separately to cross-
verify emerging themes. MAXQDA v.24 Analytics was 
used to support systematic coding and theme develop-
ment, reducing subjectivity and enhancing consistency. 
Positionality was addressed by operationally defining 
each code, ensuring transparency in interpretation. Peer 

debriefing sessions were held between the research-
ers to refine coding decisions and resolve discrepancies 
[48]. Additionally, findings were presented to a panel 
of researchers at the lead author’s university for exter-
nal validation. Reflexivity was maintained throughout 
the analysis by critically examining personal biases and 
decision-making processes. Discrepancies in coding were 
resolved through discussion and consensus [48]. Poten-
tial biases during data collection were mitigated using 
structured prompts, non-leading questions, and inter-
viewer reflexivity practices [48, 49]. These measures col-
lectively strengthened the credibility, dependability, and 
confirmability of the qualitative findings [50].

Triangulation
We employed a convergent mixed-methods triangulation 
approach (see Fig. 2) to integrate quantitative and quali-
tative data [52]. Quantitative data were obtained from 
survey responses, including analyses of prevalence rates, 
group comparisons, and regression outcomes. Qualita-
tive data were gathered through one-on-one interviews 
that explored personal narratives and lived experiences 
related to workplace strain, coping strategies, and institu-
tional support. Triangulation was achieved by comparing 
thematic patterns identified in the qualitative interviews 
with statistical findings from the survey. A joint display 
table (see Table 6) was used to juxtapose and synthesize 
the key results.

Ethics
The study adhered to the ethical guidelines of the Ameri-
can Psychological Association and the Declaration of 
Helsinki, as mandated by the Research Conduct and 
Ethics Committee (RCEC) at Christ University, India. 
Ethical approval was granted following a full review pro-
cess under clearance number CU: RCEC/00510/09/23. 
Informed consent was obtained from all participants 
prior to data collection to ensure voluntary participa-
tion, anonymity, and confidentiality. Participants were 
fully briefed on the study’s objectives, their right to with-
draw at any time without penalty, and the measures in 
place to safeguard their data. No identifying information 
was collected, and all responses were securely stored. 
Throughout the study, we adhered to the principles of 
beneficence, justice, and respect for persons.

Fig. 2  Sequential flow of the study
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Finding
Quantitative findings
Sample characteristics
We received responses from 216 nurses (see Table  2), 
the majority of whom were female (n = 182, 84.25%), 
with a smaller proportion identifying as male (n = 34, 
15.74%). Participants were distributed across three age 
groups: 21–35 years (47.68%), 36–45 years (37.96%), and 
46–60 years (13.88%). The sample comprises 101 junior 
nurses (46.75%), 85 mid-level nurses (39.35%), and 30 
senior nurses (13.88%). Respondents were employed in 
both public (42.12%) and private (57.87%) hospitals. On 
average, nurses had 11.5 years of professional experi-
ence (SD = 4.3) and worked 9.5-hour shifts (SD = 1.8). 
The mean WHO-5 mental well-being score was 58.2 
(SD = 12.4), indicating moderate well-being. Additionally, 

nurses reported MSK discomfort in an average of 2.8 
body sites (SD = 1.6).

Prevalence of MSK discomfort
Lower back pain was the most frequently reported 
musculoskeletal (MSK) issue over the past 12 months 
(47.22%), followed by knee pain (27.31%) and upper back 
pain (25.00%). In the past seven days, lower back pain 
remained the most prevalent (20.83%), with knee pain 
(12.04%) and upper back pain (11.11%) also commonly 
reported. Despite experiencing discomfort, only a small 
proportion of participants sought medical care, with the 
highest rates observed for lower back pain (3.70%) and 
knee pain (1.85%) (see Table 3).

Group difference
Nurses working in public hospitals reported significantly 
greater MSK discomfort than those in private hospitals 
across multiple body regions, including the shoulders 
(p = 0.045, d = 0.277), elbows (p = 0.001, d = 0.536), wrists/
hands (p = 0.001, d = 0.642), knees (p = 0.001, d = 0.479), 
and ankles/feet (p = 0.044, d = 0.279) (see Table 4a). Addi-
tionally, older nurses (45–60 years) reported significantly 
more knee pain (p = 0.005, η² = 0.051) and elbow pain 
(p = 0.006, η² = 0.048) than their younger counterparts 
(see Table  4b). Regression analysis revealed that 32.6% 
of the variance in MSK discomfort was explained (R² = 
0.326, p < 0.001) (see Table  5). Well-being emerged as a 
significant negative predictor (β = -0.436, p < 0.001), indi-
cating that lower levels of well-being were associated 
with greater MSK discomfort.

Qualitative findings
The thematic analysis identified key challenges faced by 
nurses, emphasizing the physical, emotional, and insti-
tutional stressors embedded within their work environ-
ments (see Fig. 3). The qualitative sample consisted of 11 
participants (9 females and 2 males), including nurses 
from both public (n = 3) and private (n = 7) hospitals, 

Table 2  Demographic characteristics of participants (N = 216)
Variables n(%) or Mean (SD)
Age (years)
21–35 103(47.68)
36–45 82(37.96)
46–60 30(13.88)
Gender
Female 182(84.25)
Male 34(15.74)
Experience Level
Junior Nurses 101(46.75)
Middle-level Nurses 85(39.35)
Senior Nurses 30(13.88)
Type of Hospital
Public 91(42.12)
Private 125(57.87)
Years of Experience 11.5(4.3)
Average shift Length (Hours) 9.5(1.8)
Well-being (%) 58.2 (12.4)
MSK Discomfort (Number of sites) 2.8(1.6)
Note. n = number of participants, % = percentage, SD = Standard Deviation

WHO-5 scores range from 0 to 100

Table 3  MSK profile of nursing practitioners (N = 216)
Body Region 12 month prevalence n(%) 7 day prevalence

n(%)
Mean (SD) Range Mild

n(%)
Moderate
n(%)

Severe n(%) Sought Medical Care
n(%)

Neck 44(20.37) 15(6.94) 0.59(1.49) 0–9 29 (13.43) 12(5.56) 3(1.39) 6(2.78)
Shoulder 46(21.30) 18(8.33) 0.62(1.45) 0–8 28(12.96) 16(7.41) 2(0.93) 5(2.31)
Upper Back 54(25.00) 24(11.11) 0.72(1.47) 0–8 30(13.89) 23(10.65) 1(0.46) 2(0.93)
Elbow 24(11.11) 10(4.63) 0.32(1.04) 0–5 14(6.48) 10(4.63) 0 2(0.93)
Wrist/hand 41(18.98) 14(6.48) 0.51(1.26) 0–7 27(12.50) 13(6.02) 1(0.46) 1(0.46)
Low back 102(47.22) 45(20.83) 1.53(1.96) 0–7 57(26.39) 42(19.44) 3(1.39) 8(3.70)
Hips/Thighs 44 (20.37) 18(8.33) 0.60(1.38) 0–6 26(12.04) 18(8.83) 0 2(0.93)
Knees 59(27.31) 26(12.04) 0.83(1.61) 0–7 33(15.28) 25(11.57) 1(0.46) 4(1.85)
Ankle/Feet 37(17.13) 16(7.41) 0.56(1.47) 0–8 21(9.72) 14(6.48) 2(0.93) 3(1.39)
Note. n = number of participants, % = percentage

MSK = Musculoskeletal



Page 9 of 22Patangia et al. BMC Nursing         (2025) 24:1301 

Ta
bl

e 
4 

Co
m

pa
ris

on
 o

f M
SK

 d
isc

om
fo

rt
 a

cr
os

s (
a)

 g
en

de
r, 

ty
pe

 o
f h

os
pi

ta
l, 

(b
) a

ge
 g

ro
up

 a
nd

 e
xp

er
ie

nc
e 

le
ve

l a
m

on
g 

nu
rs

es
Ta

bl
e 

a

G
en

de
r

Ty
pe

 o
f H

os
pi

ta
l

Bo
dy

 R
eg

io
n

Fe
m

al
e

M
(S

D
)

M
al

e
M

(S
D

)
M

ea
n 

D
iff

er
en

ce
p

d
Pu

bl
ic

M
(S

D
)

Pr
iv

at
e

M
(S

D
)

M
ea

n 
D

iff
er

en
ce

p
d

N
ec

k
0.

57
 (1

.4
9)

0.
64

(1
.5

0)
-0

.0
7

0.
80

2
-0

.0
4

0.
61

(1
.6

4)
0.

56
(1

.3
8)

0.
04

7
0.

81
8

0.
03

1
Sh

ou
ld

er
0.

53
(1

.3
4)

1.
11

(1
.9

0)
-0

.5
8

0.
03

1
-0

.4
0

0.
85

(1
.7

5)
0.

45
(1

.1
7)

0.
40

1
0.

04
5*

0.
27

7
U

pp
er

 B
ac

k
0.

63
(1

.4
1)

1.
17

(1
.7

0)
-0

.5
3

0.
05

0
-0

.3
6

0.
89

(1
.5

0)
0.

60
(1

.4
4)

0.
29

0
0.

15
4

0.
19

7
El

bo
w

0.
28

(0
.9

7)
0.

52
(1

.3
3)

-0
.2

4
0.

21
1

-0
.2

3
0.

63
(1

.3
6)

0.
09

(0
.6

4)
0.

54
1

0.
00

1*
0.

53
6

W
ris

t/
ha

nd
0.

47
(1

.2
0)

0.
70

(1
.5

3)
-0

.2
3

0.
32

2
-0

.1
8

0.
95

(1
.6

4)
0.

18
(0

.7
3)

0.
77

2
0.

00
1*

0.
64

2
Lo

w
 b

ac
k

1.
52

(1
.9

4)
1.

58
(2

.0
6)

-0
.0

6
0.

85
7

-0
.0

3
1.

76
(1

.9
7)

1.
36

(1
.9

4)
0.

40
9

0.
13

0
0.

20
9

H
ip

s/
Th

ig
hs

0.
42

(1
.0

9)
0.

41
(1

.0
5)

0.
01

0.
95

6
0.

01
0.

64
(1

.2
9)

0.
25

(0
.8

7)
0.

39
2

0.
00

9*
0.

36
5

Kn
ee

s
0.

85
(1

.6
1)

0.
70

(1
.5

9)
0.

14
0.

62
9

0.
09

1.
26

(1
.9

1)
0.

51
(1

.2
6)

0.
75

1
0.

00
1*

0.
47

9
An

kl
e/

Fe
et

0.
58

(1
.4

7)
0.

38
(1

.4
1)

0.
20

0.
45

5
0.

13
0.

79
(1

.6
6)

0.
38

(1
.2

8)
0.

40
7

0.
04

4*
0.

27
9

Ta
bl

e 
b

A
ge

 G
ro

up
Ex

pe
ri

en
ce

 L
ev

el
Bo

dy
 R

eg
io

n
21

–3
5

M
(S

D
)

35
–4

5
M

(S
D

)
45

–6
0

M
(S

D
)

F
p

η²
Ju

ni
or

M
(S

D
)

M
id

dl
e

M
(S

D
)

Se
ni

or
M

(S
D

)
F

p
η²

N
ec

k
0.

74
(1

.5
8)

0.
34

(1
.2

4)
0.

50
(1

.2
5)

1.
88

2
0.

15
9

0.
01

7
0.

83
(1

.7
9)

0.
24

(0
.8

0)
0.

73
(1

.7
2)

4.
95

6
0.

01
0*

0.
03

5
Sh

ou
ld

er
0.

44
(1

.1
1)

0.
69

(1
.5

6)
0.

80
(1

.5
4)

1.
17

5
0.

31
5

0.
01

1
0.

52
(1

.3
0)

0.
57

(1
.2

8)
1.

10
(2

.0
0)

1.
08

9
0.

34
2

0.
01

8
U

pp
er

 B
ac

k
0.

67
(1

.4
8)

0.
80

(1
.4

8)
0.

56
(1

.4
0)

0.
34

2
0.

71
2

0.
00

3
0.

70
(1

.4
9)

0.
80

(1
.4

8)
0.

56
(1

.4
0)

0.
30

5
0.

73
8

0.
00

3
El

bo
w

0.
08

(0
.5

0)
0.

56
(1

.3
5)

0.
50

(1
.2

8)
5.

63
3

0.
00

6
0.

04
8

0.
08

(0
.5

1)
0.

57
(1

.3
5)

0.
40

(1
.1

9)
5.

51
1

0.
00

6*
0.

04
8

W
ris

t/
ha

nd
0.

31
(0

.9
2)

0.
70

(1
.4

1)
0.

43
(1

.1
9)

2.
39

4
0.

09
8

0.
02

4
0.

31
(0

.9
3)

0.
74

(1
.4

4)
0.

50
(1

.5
4)

2.
72

3
0.

07
2

0.
02

4
Lo

w
 b

ac
k

1.
37

(1
.9

4)
1.

80
(2

.0
5)

1.
30

(1
.7

4)
1.

28
4

0.
28

2
0.

01
2

1.
38

(1
.9

8)
1.

72
(2

.0
2)

1.
46

(1
.7

3)
0.

69
5

0.
50

2
0.

00
7

H
ip

s/
Th

ig
hs

0.
24

(0
.8

8)
0.

53
(1

.2
0)

0.
66

(1
.2

9)
2.

60
7

0.
08

1
0.

02
4

0.
30

(1
.0

5)
0.

41
(0

.9
9)

0.
83

(1
.3

6)
1.

88
9

0.
15

8
0.

02
5

Kn
ee

s
0.

46
(1

.3
6)

1.
03

(1
.7

6)
1.

43
(1

.6
9)

5.
70

2
0.

00
5

0.
05

1
0.

47
(1

.3
7)

1.
01

(1
.7

1)
1.

50
(1

.7
7)

5.
63

0
0.

00
5*

0.
05

2
An

kl
e/

Fe
et

0.
41

(1
.3

5)
0.

43
(1

.2
7)

1.
13

(1
.7

5)
2.

20
5

0.
11

7
0.

03
1

0.
42

(1
.3

6)
0.

35
(1

.0
9)

1.
56

(2
.1

9)
4.

19
5

0.
01

9*
0.

07
7

N
ot

e.
 G

en
de

r (
Fe

m
al

e 
= 

18
2,

 M
al

e 
= 

34
), 

Ty
pe

 o
f h

os
pi

ta
l (

Pu
bl

ic
 =

 9
1,

 P
riv

at
e 

= 
12

5)
, A

ge
 (2

1–
35

 =
 1

03
, 3

5–
45

 =
 8

2,
 4

5–
60

 =
 3

0)
 a

nd
 E

xp
er

ie
nc

e 
le

ve
l (

Ju
ni

or
 =

 1
01

, m
id

dl
e 

= 
85

, s
en

io
r =

 3
0)

d 
= 

eff
ec

t s
iz

e

η²
= 

et
a-

sq
ua

re
 in

di
ca

tin
g 

eff
ec

t s
iz

e

*A
 p

-v
al

ue
 <

 0
.0

5 
in

di
ca

te
s 

st
at

is
tic

al
 s

ig
ni

fic
an

ce



Page 10 of 22Patangia et al. BMC Nursing         (2025) 24:1301 

working across various wards such as emergency, inten-
sive care, high-dependency, psychiatry, and maternity 
units. Participants reported several institutional short-
comings, including hierarchical barriers, inadequate 
support systems, and limited opportunities for career 
advancement. To manage their well-being, nurses 
employed adaptive coping strategies such as peer sup-
port, spiritual counseling, and self-care practices.

The analysis followed an inductive approach, progress-
ing from open coding to the development of subthemes 
and final theme consolidation. Themes were defined 
based on recurring patterns of meaning across partici-
pants’ narratives and refined to ensure internal coherence 
and clear thematic boundaries. While each theme reflects 
a distinct aspect of the nurses’ experiences, collec-
tively they offer a comprehensive understanding of how 

physical, emotional, and institutional factors intersect to 
shape well-being.

Theme 1: enduring physical strain
This theme underscores how the physically demand-
ing nature of nursing—particularly prolonged standing, 
patient handling, and inadequate infrastructure—directly 
contributes to MSK strain. The subthemes capture both 
the physical exhaustion associated with routine care 
tasks and the heightened health risks posed by hazardous 
work environments.

Subtheme 1. Occupational strain and physical deple-
tion  Nurses consistently described their physically 
demanding roles, citing long working hours, continuous 
standing, and strenuous patient-handling tasks as key 

Table 5  Multiple linear regression predicting musculoskeletal (MSK) discomfort among nurses
Predictors Unstandard-

ized Coefficient
Standardized 
Coefficient

95% CI for B 

B Std. 
Error

β t p Lower 
Bound

Upper 
Bound

R R² Adj 
R²

Intercept 17.86 1.61 - 11.090 0.001* - - 0.571 0.326 0.304
Well-being -0.576 0.081 -0.436 -7.093 0.001* -0.5575 -0.315
Age (35–45 vs. 45–60) 1.794 2.825 0.311 0.635 0.526 -0.654 1.277
Age (21–35 vs. 45–60) -5.093 3.692 -0.883 -1.379 0.169 -2.145 0.379
Sector (Private vs. Public) -2.250 0.789 -0.390 -2.851 0.005* -0.660 -0.120
Seniority (Mid-level vs. Senior) -3.351 2.849 -0.581 -1.176 0.241 -1.550 0.393
Seniority (Junior vs. Senior) 3.988 3.761 0.692 1.060 0.290 -0.594 1.977
Gender (Male vs. Female) 1.411 0.911 0.245 1.549 0.123 -0.066 0.556
Note. N = 216. B = Unstandardized coefficient. SE = Standard Error. β = Standardized coefficient. t = t-test statistic. p = p-value. 95% CI = Confidence Interval for B

*A p-value < 0.05 indicates statistical significance

Fig. 3  Thematic mapping of study codes using inductive approach
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contributors to MSK discomfort. Extended shifts often 
left them with minimal opportunities for rest, meals, or 
even basic needs. One nurse expressed this sentiment, 
stating,

“Our shift is 12 hours, and sometimes we don’t get 
time to sit, eat, or even go to the washroom” (P8 – 
personal interview, 2023).

Patient handling was frequently described as a physically 
exhausting task, particularly when caring for restless or 
immobile patients who required frequent repositioning. 
Nurses reported having to lift patients multiple times 
during a single shift, often without access to proper assis-
tive equipment or adequate staff support. One nurse 
shared,

“Therefore, we have to change the position, and most 
of the patients are very restless also most of the time, 
so they will be changing their position. However, 
like they are restless, so we have to bring to the right 
position again. So it is like, in one hour, we have to 
lift the patient once like that, if it is very restless 
patient and if the patient is not resting less than two 
hours, once put in two hours” (P5 – personal inter-
view, 2023).

Maintaining proper posture while lifting or transferring 
patients was considered essential, yet often difficult due 
to the high workload and urgency of tasks. One nurse 
emphasized,

“We have to maintain our posture. First thing like 
if we don’t maintain, during sitting, lifting and all, 
we’ll get pain” (P3 – personal interview, 2023).

Subtheme 2. Workplace health hazards  Nurses 
described multiple occupational health risks encoun-
tered in their daily work environments. In high-risk areas 
such as emergency departments, they reported persistent 
anxiety about potential exposure to infectious diseases. 
Despite adhering to standard investigative procedures, a 
lingering fear of contracting illnesses remained due to the 
unpredictable nature of patient cases. One nurse shared,

“In emergency settings, we are exposed to various 
risks. We conduct investigations, but there is always 
a sense of uncertainty. Our anxiety only eases once 
all necessary tests are completed and the results are 
clear. For example, we face potential exposure to 
infectious diseases such as tuberculosis, HIV, hepati-
tis B, and C” (P6 – personal interview, 2023).

Environmental factors such as inadequate sanitation and 
poor ventilation were also identified as significant work-
place health concerns. Nurses explained that unclean and 
poorly maintained restroom facilities discouraged them 
from using them during shifts, leading to discomfort and 
potential health consequences. One nurse described,

“The restroom is far from our ward, and most times, 
it is not even clean. We hold it in because we don’t 
want to go. It feels unhygienic, and after long shifts, 
it makes everything worse…skin rashes from con-
stant sweating, irritation from dust, and even cough-
ing because of poor ventilation. It just adds to the 
exhaustion” (P9 – personal interview, 2023).

Theme 2: emotional exhaustion and coping
This theme captures the emotional and cognitive toll of 
sustained occupational stress experienced by nurses. The 
subthemes reflect both the depth of emotional exhaus-
tion, and the coping strategies nurses employ to safe-
guard their psychological well-being.

Subtheme 1. Emotional and mental exhaustion  Nurses 
described experiencing mental and emotional fatigue due 
to the demands of their profession. Many reported feel-
ing physically drained to the point of disorientation, with 
some struggling to distinguish between work hours and 
personal time. One nurse shared an instance of confusion 
caused by extreme exhaustion, stating,

“I was so tired one day, I just came after duty after 
preparing lunch. In addition, just because I slept, 
it was approximately 4:30. I just looked out and 
thought it was morning 5:30. I started shouting that 
I had duty at six when it was actually the evening” 
(P11 – personal interview, 2023).

Additionally, some nurses expressed a desire to take 
breaks to recover from emotional and mental strain 
but found it difficult due to demanding workloads and 
the expectation to perform continuously. As one nurse 
explained,

“Sometimes we feel like we need to take a gap 
[break], but we don’t know if we can. We just keep 
pushing through, but it is tiring” (P7 – personal 
interview, 2023).

Subtheme 2. Adaptive coping mechanism  Despite the 
mental and emotional demands of their work, nurses have 
developed various coping strategies to manage stress and 
maintain psychological well-being. Several participants 
emphasized the importance of prioritizing self-care, 
including engaging in physical activities, maintaining 
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proper nutrition, and fostering social connections, to pre-
vent work-related stress from spilling into their personal 
lives. As one nurse shared,

“We should be mindful about our own health as 
well. Like one needs to practice yoga, get enough 
water to drink, sleep adequately, and focus on diet. 
Moreover, we, as nurses, see various scenarios in the 
hospital that traumatize us or worry us even when 
we are not at work… we need to engage ourselves 
socially and be involved in community activities. So 
that this stress will not impact us or our personal 
life” (P9 – personal interview, 2023).

In addition to self-care, institutional resources such as 
psychological counseling and spiritual programs were 
reported as valuable support systems for nurses experi-
encing emotional distress. One nurse noted,

“Psychologically, when we are broken, we can 
approach them [counsellor]. They provide counseling 
and even spiritual programs” (P4 – personal inter-
view, 2023).

Theme 3: workplace structure and powerlessness
This theme explores how organizational hierarchy, lack 
of responsiveness, and weak support systems undermine 
nurses’ autonomy and contribute to emotional strain. 
The subthemes illustrate how institutional dysfunction 
and perceived powerlessness intensify the physical and 
psychological challenges nurses face in their daily work 
environments.

Subtheme 1. Dysfunctional workplace struc-
tures  Many nurses described their workplaces as hierar-
chical and unsupportive, with senior staff often dismissing 
their concerns or failing to provide necessary guidance. 
They highlighted the lack of open communication chan-
nels, which fostered a culture of reluctance to seek sup-
port. One nurse shared how the attitudes of senior leaders 
affected morale, stating,

“Sometimes our senior leaders… sometimes nurs-
ing superintendent used to speak some words which 
sometimes hurt us. Therefore, it is not good to hear 
that kind of suggestion” (P7 – personal interview, 
2023).

Similarly, other nurses expressed reluctance to seek sup-
port from senior staff due to the perception that their 
struggles would not be acknowledged. One nurse noted,

“I don’t feel I should go to the senior staff seeking 
support or want to share that I am going through 
this” (P9 – personal interview 2023).

Subtheme 2. Organizational apathy and powerless-
ness  Nurses reported that their voices were not ade-
quately considered in decision-making processes. While 
their concerns were occasionally acknowledged, they 
were rarely acted upon, leaving nurses feeling powerless 
within the system. One nurse described raising workplace 
concerns without seeing any meaningful change, stating,

“We have voiced our concerns, but decisions are 
made without considering our needs” (P11 – per-
sonal interview, 2023).

Nurses expressed feeling devalued within the medical 
hierarchy, noting that they often receive less respect and 
recognition than doctors. One nurse described how their 
professional contributions were sometimes undermined, 
stating,

“Sometimes as a nurse, no, we see everything, we 
are the one who… spend more time with patients. 
Doctors, of course, are also important parts… put-
ting patients while providing care, because without 
them, we cannot prescribe medications. However, 
sometimes not all are the same. However, sometimes 
they do not want to respect us, or they just belittle 
us. Like they [we] are nurses only” (P10 – personal 
interview, 2023).

Another nurse expressed doubt about the effectiveness 
of raising concerns, acknowledging that while hospi-
tal administrators might listen, tangible actions were 
unlikely. The nurse shared,

“…I can go and tell them, and they will listen to me, 
but I do not know whether they [the hospital admin-
istration] will act on it” (P5 – personal interview, 
2023).

Theme 4: support gap and career constraints
This theme addresses how gaps in institutional support, 
training, and career development hinder nurses’ ability 
to maintain their health and professional growth. The 
subthemes show how inconsistent access to resources 
and advancement opportunities contributes to sustained 
stress and disengagement.

Subtheme 1. Barriers to support and healthcare 
access  Nurses have expressed concerns about the limited 
support systems available in their workplaces. The lack 
of institutional support - both physical and psychologi-
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cal - makes it difficult for nurses to maintain their health 
while managing the demands of their profession. One 
nurse described significant shortcomings in the support 
provided,

“Regarding support for the hospital, it is very less…
this physical support is very less, even psychological 
support” (P1 – personal interview, 2023).

Some nurses believe that hospitals should take a more 
proactive role in offering regular health check-ups to 
staff, helping to ensure their well-being without placing a 
financial burden on them,

“I’d say that health setup should be done periodi-
cally, at least once a year… it should be done free of 
cost” (P9 – personal interview, 2023).

Despite these concerns, a few nurses acknowledged the 
existence of institutional initiatives aimed at supporting 
mental and emotional well-being. For example, one nurse 
highlighted the role of counseling services and spiritual 
retreats in helping maintain psychological health,

“When we are psychologically broken, we approach 
counseling. The hospital organizes spiritual retreats 
for engagement” (P4 – personal interview, 2023).

Subtheme 2. Gaps in training and career advance-
ment  Another significant challenge faced by nurses was 
the lack of structured training programs, particularly in 
mental health support and stress management. Many 
nurses reported never having received formal training in 
mental health, despite the emotional burden associated 
with their work,

“We haven’t received any mental health training or 
support in such a way” (P4 – personal interview, 
2023).

However, opportunities for professional development 
vary widely across hospitals. Some nurses recalled having 
access to regular training sessions and workplace engage-
ment programs in previous institutions, but noted that 
such activities were infrequent or nonexistent in their 
current workplace,

“Previously, when I was working in different hospi-
tals… we used to have regular meetings and pro-
grams where we could attend. So, if we [are] stressed, 
we listen to songs on the events and dance…we used 
to be getting relief…but over here, we do not have 
many of those facilities, we have, but very rarely, like 

maybe once in six months” (P5 – personal interview, 
2023).

While some institutions offered structured training and 
career advancement opportunities, this was not a uni-
versal experience. One nurse highlighted the presence 
of support programs within their department, including 
skill development initiatives and sponsorship for higher 
education,

“In our department, they are giving us support, help-
ing us improve our skills, and even sponsoring higher 
education” (P4 – personal interview, 2023).

Triangulation
The triangulation of quantitative and qualitative find-
ings highlights the occupational burden experienced by 
nurses, encompassing physical strain, institutional short-
comings, and psychological distress (see Table  6). The 
high prevalence of musculoskeletal (MSK) discomfort 
with 47.72% of nurses reporting lower back pain, followed 
by knee pain (28.18%) and upper back pain (25.00%), 
suggests cumulative strain from prolonged standing, 
repetitive lifting, and inadequate ergonomic support. 
Complementing these findings, nurses described per-
sistent back pain from lifting immobile patients, with 
one stating, “In the ICU, we used to lift heavy patients 
from the stretcher to the bed, and my back suffered. The 
patients weighed 70–80 kg, and I barely weighed 45 kg” 
(P10 – personal interview, 2023).

The quantitative data revealed a higher prevalence of 
musculoskeletal (MSK) discomfort among nurses in pub-
lic hospitals compared to those in private institutions. 
Public hospitals often struggle with high patient vol-
umes and limited staffing, whereas private facilities tend 
to offer better logistical support and access to health-
care benefits. However, qualitative findings suggest that 
neither setting fully mitigates occupational health risks. 
Public hospital nurses emphasized the lack of compensa-
tion and regular health check-ups, while nurses in private 
hospitals reported being overworked due to personnel 
shortages. One nurse noted, “When I was working in a 
private hospital ICU, we used to do everything, even the 
technician work. We had fewer nurses, and they wanted 
us to overwork” (P10 – personal interview, 2023).

Additionally, nurses with more than 10 years of expe-
rience reported significantly greater MSK discomfort 
than their junior counterparts, challenging the assump-
tion that experience builds resilience. Instead, qualitative 
findings suggest that chronic exposure to heavy work-
loads leads to long-term physiological consequences. 
One experienced nurse shared, “I am suffering now. At 
that time, we were so energetic. We need to do work like 
that, but over time, it takes a toll on us” (P11 – personal 
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interview, 2023). Similarly, a strong negative correlation 
was identified between MSK discomfort and overall well-
being (r = -0.517, p < 0.001). Nurses reported experienc-
ing severe fatigue, anxiety, and emotional exhaustion, 
which they attributed to unrelenting work schedules and 
a lack of organizational recognition and support. One 
nurse expressed, “I think stress makes it worse. When I 
feel unappreciated or when there is a misunderstanding 
at work, I feel mentally exhausted. That exhaustion adds 
to my physical pain, and some days, I just don’t feel like 
working at all” (P6 – personal interview, 2023).

The heatmap (see Fig.  4) illustrates how workplace 
stressors such as prolonged physical exertion, institu-
tional neglect, and emotional distress intersect to shape 
nurses’ experiences. The lack of proactive health moni-
toring and structured stress management interventions 
highlights a reactive approach to nurse well-being, where 
interventions are only sought after significant health 
deterioration.

Discussion
We employed a sequential explanatory mixed-methods 
approach to examine MSK discomfort and psychological 
distress among nurses in northeastern India. The study 
revealed a high prevalence and severity of MSK discom-
fort, closely tied to occupational demands and institu-
tional conditions. Physical stressors such as extended 
working hours and heavy lifting with limited support 
were strongly associated with both psychological well-
being and job satisfaction. Qualitative data further high-
lighted disparities between public and private healthcare 
settings, pointing to systemic factors that exacerbate 
MSK-related issues. These findings directly address our 
three research questions: (1) Prevalence and severity of 
MSK discomfort, particularly in the lower back, knees, 
and upper back, were confirmed through survey data 
and regression analysis; (2) Impact on well-being and 
workplace experience was evident in interviews, which 
revealed emotional fatigue, professional dissatisfac-
tion, and mental strain and; (3) Organizational influence 
emerged through the integration of both data strands, 
showing how high perceived workload, risk of burnout, 
and under-resourced systems perpetuate these health 
risks.

The high prevalence of lower back pain, knee discom-
fort, and upper back strain aligns with global epidemio-
logical trends [13, 53, 54]. However, our findings reveal 
an alarming normalization of chronic pain within nurs-
ing culture. Consistent with research in under resourced 
settings [27, 55, 56], the disparities between public and 
private healthcare institutions suggest that workplace 
conditions, rather than individual susceptibility, are key 
contributors to MSK burden. Some studies report that 
nurses perceive mild to moderate MSK discomfort as a Q
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routine aspect of care work, often not viewed as a clini-
cal concern unless it interferes with mobility or criti-
cal tasks [57, 58]. This normalization may contribute to 
underreporting and delay in seeking treatment. Although 
several group differences were statistically significant, 
many showed small to moderate effect sizes, suggesting 
practical differences may vary in magnitude and should 
be interpreted with clinical caution. Inadequate staffing, 
prolonged work hours, and the absence of assistive lifting 
equipment in public hospitals exacerbate physical strain, 
reinforcing prior evidence that institutional deficiencies 
amplify occupational health risks in low-resource envi-
ronments [27].

Our findings also underscore that MSK discomfort is 
not merely an isolated physical ailment but a progressive 
occupational hazard with cumulative effects. Nurses with 
more than a decade of experience reported higher pain 
levels, indicating a pattern of chronic MSK deterioration 
consistent with longitudinal studies on ergonomic risks 
in nursing [59, 60]. Qualitative data added a new lens, 
revealing how physical pain is endured and internalized 
as an inevitable consequence of caregiving culture. This 
may foster reluctance to seek medical intervention, leav-
ing health conditions untreated [61]. This pattern may be 
shaped by local cultural norms and resource constraints 
in northeastern India and may not reflect the experience 
of nurses in more resourced Indian states.

In addition to physical health conditions, our study also 
highlighted the psychological impact of MSK discom-
fort. This supports literature on the mind‒body connec-
tion, linking occupational strain with burnout, emotional 

exhaustion, and diminished job performance [62, 63]. 
Nurses frequently described a cycle of physical fatigue 
[64], which appeared more strongly associated with insti-
tutional neglect and the absence of psychological sup-
port mechanisms. These findings align with research 
showing that chronic workplace pain increases the risk 
of depression and anxiety among healthcare workers, 
reducing their capacity to deliver optimal patient care 
[65]. While the association between MSK discomfort and 
mental well-being was statistically significant, the moder-
ate effect sizes suggest that this relationship is meaning-
ful but likely influenced by other workplace and personal 
factors. This aligns with the JD-R framework, which 
posits that high physical and emotional demands—such 
as heavy lifting, long shifts, and emotional fatigue [9, 
29, 30], combined with insufficient resources (e.g., ergo-
nomic tools, mental health support, leadership engage-
ment), lead to increased strain and reduced well-being. 
Our findings illustrate this dynamic clearly: elevated 
job demands correlate with worse MSK outcomes and 
psychological distress, while the lack of institutional 
resources limits resilience and recovery.

The hierarchical and often rigid structure of public hos-
pitals in northeastern India emerged as a unique finding. 
Compared with previous studies on nursing autonomy 
and workplace culture [66], our findings reveal a per-
vasive sense of professional disempowerment, where 
nurses perceive their concerns, whether related to physi-
cal strain, psychological distress, or workplace policies, 
to be systematically disregarded. The perception that 
decision-making power remains concentrated among 

Fig. 4  Heat-map showing the thematic relationship between workplace stressors, and well-being indicators, with intuitive comparison of data frequencies
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senior administrators, with minimal input from frontline 
workers, aligns with research indicating that hierarchi-
cal healthcare environments contribute to higher rates of 
occupational dissatisfaction and burnout [67].

In addition to being exposed to various microorgan-
isms in the workplace [68], nurses face a high level of 
psychological issues [69]. A critical contribution of our 
study is the contextualization of MSK discomfort within 
the sociopolitical and infrastructural conditions of north-
eastern India, adding another dimension to the hazards 
faced by nurses. Unlike metropolitan hospitals with 
access to advanced ergonomic solutions and robust occu-
pational health policies [25], hospitals in this region oper-
ate under constraints that exacerbate physical and mental 
health risks. Prior research has shown that northeastern 
India suffers from severe healthcare workforce shortages, 
with nurse-to-patient ratios far exceeding national and 
global recommendations [26, 27]. Our findings align with 
these systemic challenges, revealing that overburdened 
nurses often compensate for staffing deficiencies by tak-
ing on excessive physical workloads, which may impact 
their long-term health. It is important to note that MSK 
prevalence among nurses varies widely across India. 
For instance, a cross-sectional study in rural Gujarat 
reported a 60.5% seven-day prevalence of MSK disorders, 
significantly lower than the 72% seen in our sample [70]. 
This suggests that regional disparities in infrastructure, 
institutional support, and workforce density meaning-
fully influence MSK outcomes—emphasizing the need 
for localized interventions.

While studies have shown that workplace modifica-
tions, including ergonomic training and assistive lifting 
devices, can significantly reduce MSK injuries [71], we 
found that such interventions are largely absent in north-
eastern hospitals. The lack of institutionalized health 
check-ups, injury tracking, and preventive care programs 
reflects systemic neglect and presents significant chal-
lenges for nurses. Moreover, deficits in professional train-
ing and career development related to physical health 
prevention and stress management persist. Although 
global best practices advocate for a holistic learning 
framework that includes ergonomic training as a core 
component of nursing education [72], nurses in our study 
reported little to no formal instruction on injury preven-
tion. This aligns with prior research showing that gaps in 
occupational health education are linked to higher injury 
rates and lower reporting of workplace hazards [73]. 
However, the effectiveness of ergonomic interventions 
can vary. A recent systematic review and meta-anal-
ysis found that while ergonomic adjustments signifi-
cantly reduced pain in the lower back, upper back, neck, 
wrists, and ankles, no significant benefits were observed 
for shoulders, elbows, arms, thighs, or knees, and over-
all effect sizes were relatively small, suggesting limited 

clinical impact [74, 75]. Additionally, randomized con-
trolled trials have shown that short-term ergonomic pro-
grams can improve posture and reduce pain initially, but 
these benefits often diminish by the 12-month follow-up 
[76]. Taken together, these findings suggest that without 
addressing underlying factors such as workload pressure 
and institutional culture, even well-designed ergonomic 
interventions may offer only limited relief over time.

Furthermore, the lack of institutionalized mental 
health programs remains a major challenge for nurses’ 
well-being, consistent with studies in similarly resourced 
healthcare settings [77, 78]. The reliance on self-manage-
ment strategies, such as social engagement and informal 
peer support, may serve as short-term coping mecha-
nisms but do not replace the need for structured work-
place interventions aimed at reducing the psychological 
burden of caregiving.

Strength and limitations
This study presents several key strengths. It is the first 
mixed-methods investigation conducted in northeast-
ern India to examine the challenges of MSK discomfort 
and mental well-being among nurses. Using a sequen-
tial explanatory mixed-methods approach, we combined 
quantitative prevalence data with qualitative narratives to 
provide a comprehensive understanding of nurses’ expe-
riences. The inclusion of both public and private hospi-
tal nurses enabled cross-sector comparisons, enriching 
the analysis. Additionally, our findings contribute to the 
global nursing and occupational health literature, partic-
ularly in low-resource healthcare settings, where work-
place conditions significantly affect nurses’ well-being.

However, this study is not without limitations. The 
cross-sectional nature of quantitative data restricts our 
ability to establish causal relationships between MSK dis-
comfort and workplace conditions. Moreover, the sample 
was geographically specific to northeastern India, which 
limits generalizability to other regions. That said, our 72% 
response rate significantly exceeds the typical averages 
reported in healthcare survey research. A recent meta-
analysis of survey studies conducted among healthcare 
workers [79] found an average response rate of approxi-
mately 44%, further highlighting the robustness of our 
participation rate.

Furthermore, qualitative interviews were conducted 
with a relatively small subset of nurses, potentially over-
representing participants who were more vocal about 
workplace challenges. The gender composition of our 
sample (84% female) may appear skewed, but it accu-
rately reflects the demographics of the Indian nursing 
workforce, which is predominantly female. Male nurses 
represent a recognized minority in both national [80] 
and global [81] contexts. While this limits our ability 
to explore gender-based variations in musculoskeletal 
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(MSK) experiences, it does not diminish the represen-
tativeness of our findings for the majority population. 
Future research could consider intentionally oversam-
pling male nurses to better understand potential gender-
specific patterns. Further research should also consider 
longitudinal designs and larger, more diverse samples to 
capture variations in nursing experiences over time and 
evaluate the long-term impact of workplace interventions 
[82].

Relevance for clinical practice and policy
From a clinical perspective, this study underscores the 
urgent need for workplace ergonomic improvements, 
including the provision of assistive lifting devices, sched-
uled rest breaks, and routine ergonomic training to miti-
gate physical strain from prolonged standing and patient 
handling [74, 75]. Nurses should also have access to 
structured physical rehabilitation programs, especially 
those experiencing chronic MSK discomfort, to enable 
early intervention and prevent long-term occupational 
disability [83]. The heatmap analysis revealed that pro-
longed standing, heavy lifting, and night shift fatigue 
were among the top workplace stressors, with severe 
impact scores on lower back pain, chronic stress, sleep 
deprivation, and emotional suppression. These findings 
support the integration of fatigue management protocols, 
posture correction programs, and safe patient transfer 
training into daily nursing routines. Institutions must 
not only provide ergonomic aids but also monitor their 
consistent use, particularly in high-risk wards such as 
emergency and intensive care units. Importantly, MSK 
discomfort is not only a physical issue but also a psycho-
logical concern. Given the relationship between physical 
discomfort and mental distress, it is essential to adopt 
occupational health frameworks that include manda-
tory health screenings, mental health counseling, stress 
reduction programs, and resilience training tailored to 
nursing demands. Clinical settings should promote peer-
support groups and psychosocial services, as qualitative 
data revealed that nurses often rely on informal coping 
mechanisms due to the absence of institutionalized men-
tal health interventions [84].

From a policy standpoint, healthcare administra-
tors and policymakers must prioritize staffing reforms, 
addressing challenges such as unrealistic nurse–patient 
ratios and aligning with national and WHO recom-
mendations [23] to reduce workforce exhaustion and 
physical strain. Formalized training in workplace injury 
prevention, ergonomic awareness, and self-care strategies 
should be embedded in nursing education and profes-
sional development programs [75]. Our findings indicate 
that institutional neglect of nurses’ health concerns fos-
ters a culture of endurance rather than proactive health 
management. This reinforces the need for participatory 

decision-making, where nurses are actively involved in 
shaping hospital policies, workload distribution, and 
workplace health interventions to ensure sustainable 
change [71].

As shown in the heatmap, workload and staffing short-
ages had a severe or high impact across a wide range of 
health outcomes, including chronic stress, trauma, anxi-
ety, and perceived lack of support. These patterns high-
light the need for policy-level responses that go beyond 
headcount ratios and address the qualitative dimensions 
of nursing workload. Measures such as minimum shift 
recovery periods, ward-specific workload ceilings, and 
mandatory emotional health check-ins should be consid-
ered essential components of any nursing welfare policy 
[85].

In resource-constrained settings like northeastern 
India where healthcare workforce shortages and inad-
equate infrastructure exacerbate occupational risks [25, 
26], targeted investments in healthcare infrastructure, 
occupational safety, and nursing workforce reforms are 
imperative. Governmental and institutional policies must 
shift from reactive approaches to proactive, evidence-
based interventions that prioritize both physical and 
psychological well-being. Funding for workplace health 
initiatives, including physiotherapy services, occupa-
tional therapy, and subsidized healthcare for nursing 
professionals, should be integrated into hospital budgets 
to enhance workforce sustainability and reduce attrition 
rates.

Conclusion
This mixed-method study addressed the critical chal-
lenges of MSK discomfort and psychological distress 
among nurses in northeastern India, emphasizing the 
role of occupational demands, inadequate institutional 
support, and workforce well-being. Our findings dem-
onstrate that chronic physical strain, poor workplace 
ergonomics, and limited staffing contribute to persis-
tent MSK discomfort, which in turn negatively affects 
mental health, job performance, and overall workplace 
satisfaction. The disparities between public and private 
healthcare settings further underscore systemic gaps in 
occupational health support. Therefore, it is essential for 
hospital administrations to respond to these challenges 
by implementing evidence-based workplace interven-
tions, enacting policy-driven reforms, and establishing 
integrated physical and mental health support systems. 
These measures are crucial to promoting a sustainable 
nursing workforce and enhancing patient care outcomes.
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