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Abstract: 

Frontline healthcare workers in India face heavy workloads, occupational hazards and limited access to occupational health services. 
This mixed-methods study conducted in a tertiary care institution and its rural primary health centre in southern India assessed 
morbidity patterns among 102 workers using quantitative surveys and qualitative interviews. Musculoskeletal disorders were most 
common (49%), followed by respiratory illnesses (18.6%) and mental health problems (7.8%), with nearly half anaemic and 38.2% 
overweight or obese. Participants reported physical strain, administrative burden, poor ergonomic support and barriers to healthcare 
access. Thus, we show a substantial morbidity burden and the need for integrated occupational health services, regular screening and 
supportive workplace interventions. 
 
Keywords: Frontline healthcare workers, occupational health, morbidity patterns, mixed-methods study, health-seeking behaviour 

 
Background: 
A well-functioning health system highly depends on the 
workforce involved in it. Human resources are one of the six 
building blocks of health [1]. Yet, the very individuals who form 
the backbone of this system often face significant health 
challenges themselves [2]. Effective workforce coordination is 
essential for universal health coverage and managing shocks 
such as COVID-19. Frontline health workers such as Accredited 
Social Health Activists (ASHAs), Auxiliary Nurse Midwives 
(ANM), etc., form the foundation of the public health system. 
They act as the first point of contact for communities and 
ensuring that essential services reach even the most remote 
populations. Accredited Social Health Activists’ (ASHAs) work 
involves extensive travel by foot, exposure to harsh weather 
conditions and long working hours [3]. Moreover, the emotional 
toll of dealing with health crises and community health 
challenges can contribute to mental health issues such as stress 
and anxiety [3, 4]. The Auxiliary Nurse Midwives (ANM) is 
tasked with providing essential maternal and child health 
services, yet they too face significant health challenges [3]. The 
chronic fatigue and burnout rates are increasing among these 
frontline workforces in India [4–6]. Across these groups, 
common issues include heavy workloads, occupational hazards, 
poor ergonomic support and limited access to occupational 
health services [7]. The World Health Organization emphasizes 
that strengthening the health workforce requires both expansion 
and improved working conditions and health of existing 
workers [8]. Therefore, it is of interest to describe the morbidity 
profile of frontline healthcare workers in two healthcare settings 
of southern India and explore the occupational, environmental 
and socio-cultural factors contributing to their health issues. 
 
Methodology: 
Study design: 
This study employed a mixed-methods research design, 
integrating quantitative and qualitative approaches to provide a 
comprehensive understanding of the health issues faced by 
ASHA, ANM, AWW and Nursing Orderlies and housekeeping 
staff in India. The quantitative component consisted of a cross-
sectional survey that assessed the prevalence and types of health 
problems experienced by these groups. The qualitative 

component included in-depth interviews and focus group 
discussions, which explored the underlying factors contributing 
to these health issues as well as the lived experiences of the 
workers. 
 
Study population and setting: 
The target population for this study includes ASHA, ANM, 
Nursing Orderlies and housekeeping staff working in a tertiary 
care institution and its rural primary health centre situated in 
Guntur District Andhra Pradesh, India. Participants were 
included in the study if they had a minimum of six months of 
continuous service in their roles and were between 18 and 60 
years of age, ensuring adequate occupational exposure and 
representation of the active workforce. Workers on long-term 
leave or absent during the study period were excluded, along 
with individuals who had pre-existing chronic conditions 
unrelated to occupational exposure (e.g., congenital disorders or 
advanced non-occupational diseases) that could bias the 
morbidity assessment. 
 
Sample size and sampling strategy: 

Assuming a confidence level of 95% (Z = 1.96), absolute 
precision of 7% and an estimated prevalence of high stress of 
14% [6], the calculated sample size was approximately 102, with 
25–26 individuals from each group. For the qualitative 
component, purposive sampling was used. Approximately eight 
in-depth interviews (two per group) and four focus group 
discussions (one per group) were conducted. A stratified 
random sampling technique with a sampling interval of four 
was employed. Written informed consent was obtained prior to 
data collection. Ethical approval was granted by the institutional 
ethics committee (AIIMS/MG/IEC/2025-26/313, dated 20 May 
2025). 
 
Data analysis: 

Quantitative data were analyzed using statistical software R 
version 4.4.1 (The R Foundation, Vienna, Austria). Descriptive 
statistics were used to summarize demographic characteristics 
and the prevalence of health issues. Chi-square tests and t-tests 
were performed to identify differences in health outcomes 
between groups and across demographic variables. Qualitative 
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data were analyzed using thematic analysis, which involved 
identifying, interpreting and reporting recurring patterns within 
the dataset. The process began with familiarization, during 
which transcripts were read and re-read to develop an in-depth 
understanding of the content. This was followed by systematic 
coding of meaningful data segments across all transcripts. The 
codes were then organized into potential themes and the 
emerging themes were reviewed and refined to ensure that they 
accurately represented the data and aligned with the study 
objectives. Once finalized, each theme was clearly defined and 
named to reflect its central idea. Direct quotations from 
participants were incorporated to support these themes and 
provide a detailed and authentic account of the health issues and 
lived experiences of the target groups. 
 
Ethical considerations: 

Ethical approval was obtained from the institutional review 
committee and written informed consent was obtained from all 
participants. Confidentiality and anonymity were maintained, 
with data stored securely and identifiers removed. Universal 
precautions were followed and risks were clearly explained. 
Laboratory procedures adhered to quality standards and 
biomedical waste was disposed of according to regulations. 
Relevant HMIS-based findings were shared with participants. 
 
Table 1: Socio- demographic details of the study participants (N=102) 

Variables n (%) 

Age (In years) 40 (34, 48) 
Gender 
Female 99 (97.1) 
Male 3 (2.9) 
Education 
No formal education 4 (3.9) 
Primary 12 (11.8) 
Secondary 40 (39.2) 
Higher secondary 27 (26.5) 
Graduate 12 (11.8) 
Postgraduate 7 (6.9) 
Designation 
Auxiliary Nurse Midwife (ANM) 14 (13.7) 
Accredited Social Health Activist (ASHA) 26 (25.5) 
Anganwadi Helper (AWH) 11 (10.8) 
Anganwadi Worker (AWW) 14 (13.7) 
Housekeeping staff 25 (24.5) 
Nursing orderly 12 (11.8) 
Total working experience in Current Institution (in months),  
Median (Interquartile range) 

9 (5-18) 

Geographic Location 
Rural 60 (58.8) 
Urban 42 (41.2) 
    

 
Table 2: Characteristics of health status and comorbidity of study participants  
(N = 102) 

Variable n (%) 

Past medical history 
Diabetes mellitus 18 (17.6) 
Hypertension 8 (7.8) 
Thyroid illness 11 (10.8) 
Other comorbidities* 15 (14.7) 
Illness in the past 1 year 
Musculoskeletal illness 50 (49.0) 
Respiratory illness 19 (18.6) 
Mental illness 8 (7.8) 
Other work-related health issues 38 (37.3) 

Severity of health problems 
Mild 42 (41.2) 
Moderate 31 (30.4) 
Severe 8 (7.8) 
Impact on ability to work 
Not at all 45 (44.1) 
Somewhat 35 (34.3) 
Significantly 5 (4.9) 
Sought medical treatment for health issues 48 (47.1) 
Currently availing treatment 55 (53.9) 
Physical activity frequency 
Daily 63 (61.8) 
Weekly 12 (11.8) 
Monthly 1 (1.0) 
Rarely 26 (25.5) 

* Asthma– 3, Arthritis- 6, Allergic rhinitis- 2, Migraine - 4 

 
Table 3: Distribution of work characteristics and health-seeking behaviour of study 

participants (N = 102) 

Variable n (%) 

Weekly working hours, Median (Interquartile range) 48 (42–51) 
Exposure to hazardous materials at workplace 27 (26.5) 
Access to protective gear 
Always 45 (44.1) 
Sometimes 26 (25.5) 
Never 19 (18.6) 
Workload perceived as manageable 
Always 77 (75.5) 
Sometimes 18 (17.6) 
Rarely 5 (4.9) 
Never 2 (2.0) 
Health check-ups frequency 
Monthly 8 (7.8) 
Quarterly 14 (13.7) 
Annually 19 (18.6) 
Rarely 61 (59.8) 
Ease of access to healthcare services 
Easy 92 (90.2) 
Moderate 9 (8.8) 
Difficult 1 (1.0) 
Regular healthcare provider 41 (40.2) 
Use of preventive health measures 
Always 23 (22.5) 
Sometimes 65 (63.7) 
Never 14 (13.7) 
Following a specific diet for health reasons 27 (26.5) 
Work-related stress frequency 
Daily 15 (14.7) 
Weekly 17 (16.7) 
Monthly 14 (13.7) 
Rarely 55 (53.9) 
Self-rated overall health 
Excellent 11 (10.8) 
Good 44 (43.1) 
Fair 45 (44.1) 
Poor 2 (2.0) 
Likelihood of participation in workplace health programs 
Very likely 71 (69.6) 
Likely 30 (29.4) 
Unlikely 1 (1.0) 
Preferred workplace health programs 
Nutrition education 52 (51.0) 
Exercise programs 31 (30.4) 
Mental health support 9 (8.8) 
Other 10 (9.8) 
Perceived health and well-being in next five years 
Very good 27 (26.5) 
Good 66 (64.7) 
No change 5 (4.9) 
Bad 3 (2.9) 
Very bad 1 (1.0) 
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Table 4: Distribution of Anthropometric and hematological parameters of the study 
participants (N = 102) 

Variable n (%) / Mean ± SD † 

Body Mass Index (kg/m²) 
Underweight 1 (1.0) 
Normal 12 (11.8) 
Overweight 13 (12.7) 
Obese class I 37 (36.3) 
Obese class II 39 (38.2) 
Haemoglobin (g/dL) 11.77 ± 1.56 
Severity of anaemia 
No anaemia 53 (52.0) 
Mild anaemia 23 (22.5) 
Moderate anaemia 23 (22.5) 
Severe anaemia 3 (2.9) 
Platelet count (×10⁹/L) 317 ± 72 
Haematocrit (%) 36.2 ± 4.5 
Red blood cell count (×10¹²/L) 4.57 ± 0.44 
Mean corpuscular volume (fL) 79 ± 10 
Mean corpuscular haemoglobin concentration (g/dL) 32.47 ± 1.22 
Mean corpuscular haemoglobin (pg) 25.82 ± 2.86 
Red cell distribution width – CV (%) 16.36 ± 2.35 
Total leucocyte count (×10⁹/L) 7.65 ± 1.56 

† Standard deviation 
 
Table 5: Distribution of micronutrients, thyroid function and lipid profile 
parameters among the study participants (N= 102) 

Parameters n (%) / Mean ± SD 

Vitamin B12 (pg/mL) 393 ± 338 
Adequate 86 (84.3) 
Deficient 16 (15.7) 
Vitamin D₃ (ng/mL) 22.5 ± 6.8 
Adequate 74 (72.5) 
Deficient 28 (27.5) 
Thyroid stimulating hormone (mIU/L) 3.85 ± 7.47 
Normal 74 (72.5) 
High TSH 25 (24.5) 
Low TSH 3 (2.9) 
Total cholesterol (mg/dL) 178 ± 33 
Normal 78 (76.5) 
High 24 (23.5) 
Triglycerides (mg/dL) 122 ± 55 
Normal 78 (76.5) 
High 24 (23.5) 
HDL cholesterol (mg/dL) 49 ± 11 
Adequate 50 (49.0) 
Low 52 (51.0) 
LDL cholesterol (mg/dL) 106 ± 27 
Normal 43 (42.2) 
High 59 (57.8) 
VLDL cholesterol (mg/dL) 24 ± 9 
Normal 79 (77.5) 
High 23 (22.5) 

 
Table 6: Distribution of Liver, renal and electrolyte parameters among the study 
participants (N= 102) 

Parameters n (%) / Mean ± SD 

Total bilirubin (mg/dL) 0.46 ± 0.44 
Normal 99 (97.1) 
High 3 (2.9) 
Direct bilirubin (mg/dL) 0.20 ± 0.13 
Indirect bilirubin (mg/dL) 0.21 ± 0.17 
Total protein (g/dL) 7.57 ± 0.46 
Albumin (g/dL) 4.41 ± 0.25 
Globulin (g/dL) 3.18 ± 0.36 
Albumin–globulin ratio 1.46 ± 0.91 
Aspartate aminotransferase (U/L) 25 ± 9 
Alanine aminotransferase (U/L) 89 ± 27 
Gamma-glutamyl transferase (U/L) 19 ± 13 
Blood urea (mg/dL) 19.5 ± 5.7 
Serum creatinine (mg/dL) 0.61 ± 0.16 

Normal 101 (99.0) 
High 1 (1.0) 
Serum uric acid (mg/dL) 4.41 ± 1.16 
Normal 95 (93.1) 
High 7 (6.9) 
Serum sodium (mmol/L) 137.62 ± 2.28 
Serum potassium (mmol/L) 4.68 ± 1.47 
Serum chloride (mmol/L) 101.00 ± 2.37 

 
Table 7: Distribution of viral markers among the study participants (N= 102) 

  n (%) 

Rapid HBsAg (HBV RT-PCR) 
Negative 100 (98.0) 
Positive  2 (2.0) 
Rapid HCV test 
Non-reactive 101 (99.0) 
Unknown 1 (1.0) 
HIV antibodies 
Non-reactive 100 (98.0) 
Reactive 1 (1.0) 

 
Results and Discussion:  

A total of 102 participants were included in the study. The 
median age of the participants was 40 years (IQR: 34–48). The 
study population was predominantly female, with 99 
participants (97.1%). The largest proportion of participants had 
completed secondary education (40, 39.2%), followed by higher 
secondary education (27, 26.5%). Graduates and those with 
primary education each constituted 11.8% of the sample, while 
postgraduates accounted for 6.9%. A small proportion of 
participants (3.9%) reported having no formal education. The 
Accredited Social Health Activists (ASHA) formed the largest 
group (26, 25.5%), followed by housekeeping staff (24.5%). 
Auxiliary Nurse Midwives (ANM) and Anganwadi Workers 
(AWW) each constituted 13.7% of the participants. The median 
duration of working experience in the current institution was 9 
months (IQR: 5–18) (Table 1). Health status and comorbidity 
details work characteristics and health-seeking behaviour of 
study participants are given in (Table 2). Nearly one-fifth of the 
participants reported a past history of diabetes mellitus (18, 
17.6%), while hypertension was reported by 8 (7.8%) and thyroid 
disorders by 11 (10.8%). Other comorbid conditions were 
reported by 15 participants (14.7%). Within the preceding one-
year, musculoskeletal illnesses were the most commonly 
reported health problem (50, 49.0%), followed by other work-
related health issues (38, 37.3%). Respiratory illnesses were 
reported by 19 participants (18.6%), while mental health–related 
illnesses were reported by 8 (7.8%). Less than half of the 
participants reported having sought medical treatment for their 
health problems (48, 47.1%). At the time of the survey, 55 
participants (53.9%) were availing some form of treatment, while 
treatment-seeking information was missing for 17 participants 
(16.7%). The median weekly working hours were 48 hours (IQR: 
42–51). Exposure to hazardous materials at the workplace was 
reported by 27 participants (26.5%). Access to protective gear 
was reported as always available by 45 participants (44.1%), 
sometimes available by 26 (25.5%) and never available by 19 
(18.6%), while 12 participants (11.8%) did not report on this 
aspect. Management support for health and safety was 
perceived as high by a considerable proportion of participants. 
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More than half of the participants reported engaging in daily 
physical activity (63, 61.8%), while 26 (25.5%) reported rarely 
engaging in physical activity.  
 
The workload was perceived as always manageable by the 
majority of participants (77, 75.5%). However, regular health 
check-ups were infrequent, with 61 participants (59.8%) 
reporting that they rarely underwent health check-ups. Most 
participants reported easy access to healthcare services (92, 
90.2%) and 41 participants (40.2%) reported having a regular 
healthcare provider. Preventive health measures were used 
sometimes by 65 participants (63.7%), while 23 (22.5%) reported 
always using such measures. A specific health-related diet was 
followed by 27 participants (26.5%). Work-related stress was 
reported as rare by 55 participants (53.9%), while daily stress 
was reported by 15 (14.7%). Self-rated overall health was 
reported as fair by 45 participants (44.1%) and good by 44 
(43.1%), with only 2 participants (2.0%) rating their health as 
poor. A majority of participants expressed a high willingness to 
participate in workplace health programs, with 71 (69.6%) 
reporting that they were very likely to participate. Nutrition 
education was the most preferred type of health program (52, 
51.0%), followed by exercise-based programs (31, 30.4%) (Table 

3). The anthropometric and biochemical markers of study 
participants are given in (Table 4). A majority of the participants 
were either obese class I (37, 36.3%) or obese class II (39, 38.2%). 
Anaemia was present in nearly half of the study population, 
with mild anaemia observed in 23 participants (22.5%), moderate 
anaemia in 23 (22.5%) and severe anaemia in 3 (2.9%).  Mean 
haematocrit was 36.2 ± 4.5% and the mean red blood cell count 
was 4.57 ± 0.44 ×10¹²/L. Red cell indices showed a mean 
corpuscular volume of 79 ± 10 fL and a mean corpuscular 
haemoglobin concentration of 32.47 ± 1.22 g/dL. The mean total 
leucocyte count was 7.65 ± 1.56 ×10⁹/L. Vitamin B12 deficiency 
was observed in 16 participants (15.7%), while vitamin D₃ 
deficiency was present in 28 (27.5%). Thyroid function 
assessment showed elevated thyroid-stimulating hormone levels 
in 25 participants (24.5%) and reduced levels in 3 (2.9%). 
Dyslipidaemia was common, with elevated total cholesterol 
levels observed in 24 participants (23.5%) and high triglyceride 
levels in 24 (23.5%). Low high-density lipoprotein cholesterol 
levels were noted in more than half of the participants (52, 
51.0%), while elevated low-density lipoprotein cholesterol levels 
were observed in 59 (57.8%) (Table 5). Liver and renal function 
parameters were largely within normal limits. Elevated total 
bilirubin levels were observed in 3 participants (2.9%), while 
serum creatinine was elevated in 1 participant (1.0%) (Table 6). 
Screening for infectious diseases showed that 2 participants 
(2.0%) tested positive for hepatitis B virus by RT-PCR, while HIV 
antibodies were detected in 1 participant (1.0%). No participant 
tested positive for hepatitis C virus (Table 7). Table 8 shows the 
distribution of clinical and biochemical characteristics of health-
care workers by designation. A high prevalence of overweight 
and obesity was observed across all designations, with 73% of 
ANMs, 80% of ASHAs, 54% of AWHs, 71% of AWWs and 80% 
of housekeeping staff classified as overweight or obese (p=0.90). 

Anemia prevalence varied significantly by designation 
(p=0.049), being highest among ANMs (65%) and ASHAs (54%) 
and lowest among AWHs (18%). Consistently, mean hemoglobin 
levels differed significantly across groups (p=0.040). Vitamin D 
deficiency was common across all designations-27% in ANMs, 
23% in ASHAs, 9.1% in AWHs, 36% in AWWs and 36% in 
housekeeping staff (p=0.50). Lipid profile parameters were 
comparable across groups. Among liver enzymes, AST levels 
showed a significant inter-group difference (p=0.032), while ALT 
and alkaline phosphatase did not. Qualitative results of in-depth 
interviews and focused group discussion are summarised in 
(Table 9 & 10) respectively. This mixed-methods study 
highlights a significant burden of physical, metabolic and 
occupational health problems among frontline health workers in 
southern India. The findings underscore the need to reframe 
workforce strengthening through a health and safety lens. A 
striking finding was the high prevalence of overweight and 
obesity, with nearly three-quarters of participants classified as 
obese class I or II. Similar trends have been reported among 
healthcare workers globally, where long working hours, shift 
work, irregular meals and limited time for physical activity 
contribute to unhealthy dietary behaviors and weight gain [9, 

10]. Obesity in this group is particularly concerning because it 
coexists with diabetes mellitus and hypertension, both of which 
were present in a notable proportion of participants. This 
clustering of metabolic risk factors suggests an emerging 
cardiovascular risk profile among frontline workers, despite 
their role in health promotion. Anaemia remained a significant 
problem, affecting almost half of the participants. Mild and 
moderate anaemia accounted for most cases, consistent with 
earlier studies among ASHAs and Anganwadi workers [10, 11]. 
The persistence of anaemia among health workers reflects 
broader gendered and occupational inequities, including 
nutritional compromise, high workload and limited self-care. 
The presence of vitamin B12 and vitamin D₃ deficiencies further 
supports the chronic nutritional inadequacy among the workers. 
These deficiencies have been reported among female health 
workers and are often linked to dietary patterns, reduced sun 
exposure and competing domestic responsibilities. 
Musculoskeletal disorders were the most commonly reported 
morbidity in the preceding year. Nearly half of the participants 
reported body pain, joint pain, or related symptoms. Qualitative 
findings strongly reinforced this observation. Studies indicate 
that between 43% and 78% of hospital personnel are affected by 
musculoskeletal disorders [12, 13]. Nearly half of the participants 
reported body pain, joint pain, or related symptoms. Qualitative 
findings strongly reinforced this observation. Workers 
frequently described persistent pain as an expected part of their 
job. Prolonged walking, repetitive movements, manual handling 
and lack of ergonomic support were commonly cited. Similar 
patterns have been documented among ASHAs, ANMs and 
hospital support staff [14, 15].  
 
The normalization of pain and continued work despite 
symptoms may delay care seeking and contribute to chronic 
disability over time. Administrative and digital workload 
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emerged as a major source of stress. Participants repeatedly 
referred to app-based reporting, repeated data entry and poor 
mobile functionality. These tasks were perceived as mentally 
taxing and time-consuming. While digital health systems are 
intended to improve efficiency and accountability, inadequate 
infrastructure and insufficient training can increase stress for 
frontline workers [16]. The findings suggest that digital 
interventions need to be redesigned with greater attention to 
usability and field realities. Mental health morbidity was 
reported by a relatively small proportion of participants. 
However, qualitative data revealed frequent experiences of 
stress, tension and emotional exhaustion. This discrepancy likely 
reflects under-recognition and under-reporting of mental health 
problems. Stigma, lack of formal diagnosis and limited access to 
mental health services are known barriers among health workers 
in India [16]. The presence of daily work-related stress among 
participants is concerning, given its association with burnout 
and reduced work performance [17, 18]. Health-seeking 
behaviour patterns revealed important gaps. Less than half of 
the participants had sought medical care for their health 
problems. Regular health check-ups were uncommon. 
Qualitative narratives pointed to lack of health insurance, 
restricted consultation timings and difficulties accessing timely 
care, even within the same health system. Similar findings have 
been reported in other studies, where health workers prioritize 
patient care over their own health and face structural barriers to 
accessing services [17, 18]. The expressed demand for periodic 
health check-ups and unified insurance coverage highlights 
unmet occupational health needs. Despite these challenges, 
several enabling factors were identified. Many participants 
perceived their workload as manageable and described 
supportive supervisors and strong peer networks. Family 
support was also frequently mentioned as a factor enabling 
continued work. Such social support has been shown to buffer 

occupational stress and enhance resilience among health 
workers [17]. Importantly, a large majority expressed 
willingness to participate in workplace health programs. 
Nutrition education and exercise-based interventions were the 
most preferred options, suggesting openness to preventive 
strategies. Biochemical findings indicated that liver and renal 
function were largely within normal limits. However, 
dyslipidaemia was common. More than half of the participants 
had elevated low-density lipoprotein cholesterol or low high-
density lipoprotein cholesterol. Similar lipid abnormalities have 
been reported among healthcare workers and are often linked to 
stress, physical inactivity, the qualitative findings add depth to 
the quantitative results. The systemic neglect of self-care among 
hospital staff is reflected in objective health declines, with 
studies showing that female healthcare workers, in particular, 
experienced significant increases in BMI and blood pressure 
following the onset of the COVID-19 pandemic [19]. Participants 
described long-standing illnesses, episodic symptoms that 
interfered with work and coping strategies such as self-
medication, rest, yoga and dietary modifications. They also 
highlighted system-level gaps, including lack of insurance, poor 
access to care during emergencies and inadequate transport 
facilities for night duties. These insights illustrate how health 
problems intersect with work organization and health system 
design. This study has important strengths. The mixed-methods 
approach allowed triangulation of prevalence data with lived 
experiences. Inclusion of nursing orderlies and housekeeping 
staff, which are often excluded from workforce research, 
strengthens the equity focus of the study. However, the findings 
should be interpreted with caution. The cross-sectional design 
limits causal inference. Self-reported morbidity may 
underestimate conditions such as mental illness. The study was 
conducted in a single district, which may limit generalizability. 

  
Table 8: Distribution of clinical and biochemical characteristics of Health-care workers by designation (N=102) 

Characteristic ANM (n=26) ASHA (n=26) AWH (n=11) AWW (n=14) Housekeeping (n=25) p-value 

Body Mass Index (kg/m²) 27.57 ± 4.96 28.73 ± 4.32 26.44 ± 4.56 28.70 ± 5.07 30.36 ± 6.66 0.2 
Known Diabetes Mellitus 5 (19%) 6 (23%) 1 (9.1%) 3 (21%) 3 (12%) 0.8 
Known Hypertension 2 (7.7%) 1 (3.8%) 2 (18%) 2 (14%) 1 (4.0%) 0.5 
Known Thyroid Disorder 4 (15%) 5 (19%) 0 (0%) 2 (14%) 0 (0%) 0.13 
Mental Health Issues (past 1 year) 1 (3.8%) 5 (19%) 0 (0%) 1 (7.1%) 1 (4.0%) 0.2 
Respiratory Morbidity (past 1 year) 6 (23%) 5 (19%) 1 (9.1%) 1 (7.1%) 6 (24%) 0.6 
Musculoskeletal Morbidity (past 1 year) 13 (50%) 14 (54%) 4 (36%) 9 (64%) 10 (40%) 0.5 
Hemoglobin (g/dL) 11.45 ± 1.56 11.40 ± 1.39 12.85 ± 1.71 12.46 ± 0.82 11.69 ± 1.76 0.04 
RBC Count (million/µL) 4.49 ± 0.44 4.50 ± 0.33 4.65 ± 0.69 4.71 ± 0.37 4.61 ± 0.44 0.5 
Anemia (Binary)   

Anemia 17 (65%) 14 (54%) 2 (18%) 4 (29%) 12 (48%) 0.049 
No Anemia 9 (35%) 12 (46%) 9 (82%) 10 (71%) 13 (52%) 
Serum Vitamin D (ng/mL) 21.10 ± 5.27 22.76 ± 7.58 27.96 ± 5.91 22.27 ± 6.95 21.37 ± 7.05 0.063 
Vitamin D Status 
Adequate 19 (73%) 20 (77%) 10 (91%) 9 (64%) 16 (64%) 0.5 
Deficient 7 (27%) 6 (23%) 1 (9.1%) 5 (36%) 9 (36%) 
Total Cholesterol (mg/dL) 178.23 ± 35.26 181.46 ± 26.60 176.91 ± 31.35 193.29 ± 35.46 167.48 ± 32.81 0.2 
Triglycerides (mg/dL) 136.92 ± 78.25 114.42 ± 34.57 118.59 ± 42.91 139.06 ± 60.70 106.74 ± 37.94 0.2 
LDL Cholesterol (mg/dL) 105.30 ± 28.37 110.50 ± 23.38 95.69 ± 29.32 114.81 ± 32.51 100.38 ± 25.20 0.3 
AST (U/L) 27.13 ± 12.07 24.42 ± 6.05 30.88 ± 9.84 26.43 ± 6.05 21.33 ± 8.11 0.032 
ALT (U/L) 21.61 ± 14.10 18.37 ± 7.50 19.78 ± 7.19 22.40 ± 7.89 16.97 ± 8.65 0.4 
Alkaline Phosphatase (U/L) 90.51 ± 22.40 87.90 ± 25.95 88.53 ± 24.10 99.26 ± 47.19 84.49 ± 20.35 0.6 
HBsAg Positive 1 (3.8%) 1 (3.8%) 0 (0%) 0 (0%) 0 (0%) 0.7 
HIV Reactive 0 (0%) 0 (0%) 0 (0%) 0 (0%) 1 (4.0%) 0.5 
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Table 9: Thematic analysis of In-depth interview among the study participants 

Theme Code Quotation   

1. Long standing illnesses Non-communicable 
diseases (NCD) 

“Sugar, BP, thyroid and cholesterol issues.” - ANM 2. 

  Filariasis “I’m using DEC.” - ANM 2. 
  Longstanding NCD “It has been around for 15 years.” - AWW 3. 
2. Occupational physical 
burden 

Musculoskeletal issues “Leg pains, joint pains and aches are all over the place.” - AWW 3. 

 Reduced stamina with age “It seems that strength decreases with age, doesn't it? That's how you get tired when you work hard.” - 
AWW 1. 

3. Administrative and 
digital burden 

Online work “The list should be prepared by Tuesday in advance and entered online. The pregnant women or the 
children should be entered in the app.” - ANM 1. 

 Mental pressure “Work seems a bit tense. Now that there is online work, it seems quite risky.” - AWW 1. 
   “We are under mental pressure here and being told from above that your work is not done, it is a bit more 

of a headache after a little thought” - AWW 1. 
   “She feels little tension because our mobiles are not working properly. That time we feel more tension.” - 

AWW 2. 
4. Acute/episodic 
symptoms affecting work 

Dizziness / headaches / 
migraine 

“I have been having dizziness for about a year now and it keeps happening … I took a leave of absence for 
three days and stayed like that.” - AWW 1. 

  Gastric symptoms “I have more gastric problems, when I get them, I take Panthrop tablets… when I get gastric problems, 
everything gets worse, I don't feel like doing anything, I feel even more bored. I feel even more lethargic.” - 
ANM 1. 

5. Access to care and health 
system gaps 

Desire for periodic full 
body checkups 

“It would be nice if we could get a full body checkup. Since we need a health policy now, maybe it’s better 
to have one single policy for all our health needs.” - ANM 1. 

  Lack of health insurance “Do you have any health insurance? - No .” - AWW 3 (exchange documented). 
6. Work–health behaviour 
and coping 

Self-care: rest, yoga, dietary 
tweaks 

“They say that if you do a little yoga, your headaches will go away. We follow either yoga or drinking milk 
mixed with dry fruit powder.” - AWW 1 / AWW 4. 

  Symptom management 
with medicines 

“Do you use tablets? - yes.” (for dizziness) - AWW 1. 

7. Impact on service 
delivery 

Reduced working capacity “I took a leave of absence for three days and stayed like that.” - AWW 1. 

  Ability to continue working 
despite illness 

“If you are not in good health, how can you work? - I can sit for a while and work for a while.” - ANM 2. 

8. Desired interventions & 
policies 

Insurance Policies “It would be nice to have something like an insurance policy. I think it would be nice to have some kind of 
policy that has been helpful to our family for so many years.” - AWW 1. 

    “We have the Pradhan Mantri health insurance scheme that provides ₹5 lakh coverage. There are also a few 
other schemes for which money is being deducted from our accounts, but we are not sure of their names.” -
ASHA 

  Request for better 
technology 

“They should be given an updated and good phone, then the work pressure will decrease.” - AWW 2. 

 
Table 10: Thematic analysis of focussed group discussions among the study participants 

Themes Code Quotation 

1. Work-Related Stressors Digital stress “This is exactly what it's like to do online work. We feel more stress.” - ANM 2 
Repetitive app-based tasks “It is difficult to upload a subject three times… they are repeating the same job… it is a 

problem for everyone.” - ANM 4 
Group burden during 
surveys 

“NCD Survey times we feel are hard… from morning to evening… difficult to keep 
everyone in one place.” - ASHA 1 

2. Health Changes Perceived Over Time Post-COVID onset of NCDs “Before everything, I didn't have any BP or sugar… after COVID I got both BP and 
sugar and I also had a heart attack.” - ASHA 1 

Headache worsening “Now it's serious… it’s converted into migraine.” - ANM 2 
Increasing health issues with 
workload 

“Health issues are usually passive, but sometimes I feel a bit tense due to mobile apps.” 
- ANM 6 

3. Work Culture, Peer Relationships & 

Social Support 

Supportive supervisors “Supervisors… respond very well… they are very flexible… no pressure.” - ANM 3 
Strong family support 
enabling work 

“My husband also helps 90 percent… without their cooperation, night time is not a 
normal thing.” - ANM 6 

Collective identity & 

teamwork 

“ASHA workers are important… they respond very well. They work very well… so we 

are also able to do well.” - ANM 4 
4. Environmental & Institutional Barriers Difficulty accessing timely 

care 
“If any of our family members is ill, it is not possible to consult immediately… it takes 
very long.” - Housekeeper 3 

Restricted staff consultation 
timings 

“They kept particular timings for staff consultations… 12 to 1.30.” - Housekeeper 1 

Emergency care refusal “I went to the Emergency… they didn’t give me any medicine… they say you have 
separate timings.” - Housekeeping FGD 

Transport concerns “For night shifts… vehicle problem is there, transportation is the main problem.” - 
Housekeeping FGD 

5. Community-Level Interactions & 

Engagement Challenges 

Community resistance to 
surveys 

“Some members said that we don't want any surveys like BP, sugar, leprosy, height, 
weight.” - ASHA FGD 

Aadhaar / OTP refusal by 
community 

“Their Aadhaar phone number is not linked… they are not sharing the OTP… this 
seems like a lot of trouble.” - ASHA FGD 

6. Coping Strategies Yoga / meditation “I am doing yoga to control my BP and stay stress-free.” - ANM 2 
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Walking as shared practice “We are doing evening because we can't do morning… walking would be good.” - 
ASHA 4 

Rest & tablets “We will take a rest for some time… if it is a heavier headache, we will take a tablet.” - 
Housekeeping 4 

7. Collective Aspirations for System 

Improvement 

Need for integrated app “It would be great if the app were developed in a way that everything comes in one.” - 
ANM FGD 

Request for PF / ESI “Private job holders also have PF, ESI… but we don't have anything. We want PF and 
ESI.” - ASHA FGD 

Staff EHS / health scheme “Like for doctors and nurses have EHS… we want EHS for housekeeping staff.” - 
Housekeeping FGD 

Better mobile phones to 
reduce burden 

“It would be nice to get a good mobile phone… work pressure will decrease.” - ASHA 
FGD 

 
Conclusion: 
The frontline health and care workers experience a substantial 
burden of metabolic, musculoskeletal and occupational health 
problems. These issues are closely linked to workload, 
administrative demands, nutritional vulnerabilities and gaps in 
worker protection. Strengthening the health workforce requires 
moving beyond recruitment and training. Protecting the health 
of health workers is fundamental to building resilient health 
systems and sustaining progress toward universal health 
coverage. 
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