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 Today’s medical educator/health professional 

educator is undergoing an identity crisis as competing 

priorities are thrust on him/her. Being an astute clinician, 

teacher (with multiple sub-roles involving pedagogical 

and technological skills), researcher and administrator, 

the educator is expected to deliver on all fronts, which is 

easier said than done. The most important determinant of 

recognition and reward today is scholarship of discovery 

and not always scholarship of teaching, integration or 

application, which seems surreal at the least. The 

accreditation and ranking of an institute hinge on the 

number and quality of research output. There are targets 

set for procuring research grants and patents. This looks 

progressive and necessary, but there are concerns that 

need the attention of all stakeholders. 

 The National Medical Commission has defined 

research publication criteria from time to time for the 

promotion of medical college faculty, which are relevant 

and optimum. But there is an epidemic of research 

publications fueled by college managements, 

professional bodies and self-imposition by faculty as a 

matter of pride and the fallout may not be good. If we 

analyse the good, bad and the ugly side of publications, 

we find the publication landscape looking like an ocean 

of mediocrity with islands of excellence. Plagiarism, 

unethical authorship, salami publications and all other 

forms of misconduct are commonplace. Unfortunately, 

India ranks very high in research misconduct globally, 
[1] 

and the premier medical colleges are not immune to it.

Altman, in his paper ‘The scandal of poor medical 

research’, catalogues the incomplete spectrum of serious 

errors which may be willful or due to ignorance. Either 

way, science is defeated, and huge grant money is going 
[2]down the drain.

 The common metrics used to measure academic 

excellence, like number of publications, citation 

numbers and impact factors, have not undergone 

changes for decades. These metrics have become targets 

and follow Goodhart’s law, according to which “when a 

measure becomes a target, it ceases to be a good 

measure”. Fire and Guestrin analysed more than 120 

million papers and demonstrated that the validity of 

citation-based measures had been compromised and 

their usefulness is decreasing. More number of authors, 

small papers, self-citations, long list of references inflate 

metrics. These inflated metrics make it harder to 

compare researchers across fields or even departments, 
[3]

diminishing their usefulness.

 The publishing epidemic may lead to publishing 

addiction (PA). Publication addiction is a behavioural 

disorder with specific characteristics. Repeated rituals 

like checking citations repeatedly or the H index on 
[4]

Google Scholar. The trap is not easy to escape.  The 

McNamara fallacy is also applicable here, which refers 

to the tendency to focus on numbers, metrics, and 

quantifiable data while disregarding the meaningful 

qualitative aspects, which reinforces the fact that less 
[5]may be more.
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 Publications being the sine qua non of merit for a 

medical teacher is causing a tsunami of publications that 

are of the run-of-the-mill type. The teacher is paying the 

price in terms of burnout and peer pressure. Intra-

departmental conflicts due to the publication war are 

reported in informal circles. The surprising part is that 

we pay a publication fee to journals for disseminating 

our work, which is a product of our blood and sweat. A 

farmer or any other producer of a commodity would 

never imagine doing it! Publication as the only 

accountable incentive for teachers may take them away 

from academic and clinical duties. Scholarship of 

teaching attributes, including continuous deep 

reflection, committed engagement in action, shared 

communication, and a critical enquiry-based approach, 

may start receding from the ecosystem. We can consider 

developing a comprehensive framework to promote and 

assess the professional growth of faculty, which focuses 

on developing a community of practice rather than 

competition and the rat race. Such a framework can 

include scholarship of teaching, clinical excellence, 360-

degree feedback, mentoring, role modelling, number of 

publications and citations in indexed journals, grants 

received for research projects, role in organising 

committees of CMEs and conferences, involvement in 

institutional committees, community educational 

activities and extracurricular activities. An Academic 

Index (AI) based on objective scoring can also be 

considered. 

 The maverick musing is not about predicting doom, 

but to make the faculty reflect. If we need to prevent the 

nemesis, we need to deliberate on this key issue at 

various levels. Integrating a research component in the 

regular faculty development programs, like Basic 

Course in Medical Education (BCME) may help. 

Primary prevention is possible with a competency-based 

faculty development (CBFD) programme with 

articulated competencies covering all types of 

scholarship. We need to create pathways for faculty, 

which may be a pure clinician pathway, clinician 

scientist pathway or clinician educator pathway, each 

having equal recognition and not glorifying clinician 

scientist. Though the medical education system follows 

complex adaptive systems the Occam’s Razor should 

guide us in this matter. Secondary prevention may be 

possible with the national medical commission 

scrutinising the publications made by the faculty. 

Tertiary prevention may be considering only citation 

index and not the number of publications, which is 

already on the cards. Quaternary prevention is to set 

criteria/conditions for publications once a particular 

number is credited to the account of a faculty. It may 

seem outlandish but may help prevent publication 

addiction and publication mania. Having used high-

sounding lexicon, I feel sanguine, and the prevailing 

mood among the medical fraternity is propitious.

Om Tat Sat 
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Introduction:

 With the announcement of Ayushman Bharat with its 

twin pillars Health and Wellness Centre (HWC) and 

Pradhan Mantri Jan Arogya Yojana (PMJAY), 

Government of India marked a paradigm shift in 

prioritising policies and programs from Reproductive 

and Child Health Services (RCH) towards achieving 
[ 1 ]

U H C .  H W C s  w e r e  e n v i s a g e d  t o  d e l i v e r 

Comprehensive Primary Health Care (CPHC) through 

expanded range of services going beyond RCH and 

including Non-Communicable Diseases (NCD), 

palliative and rehabilitative care, basic oral care, ENT 

care, mental health care and first level care for 

emergencies and trauma, provision of free medicines 
 and diagnostics with focus being kept on health 

[1,2] 
promotion and disease prevention.

 In February 2018, the Government of India 

announced that 1,50,000 HWCs would be created to 
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Abstract:

 Introduction: In order to deliver comprehensive primary health care, the existing Sub Health Centres were 

converted into Health and Wellness Centre (HWC) now known as Ayushman Arogya Mandirs under the twin pillars 

of Ayushman Bharat Scheme. However, Universal Health Coverage (UHC) remains an elusive aim due to various 

shortcomings in the quality and availability of services. Objective: To identify the facilitators and barriers of 

utilization of the services of Health and Wellness Centres of Tripura. Methods: This was a Qualitative study, using 

In-depth Interview method where 35 key informants' in-depth interviews were conducted in different health and 

wellness centre areas from the districts of Tripura and data were analysed using the Thematic network analysis 

framework. Results: Unavailability of services (like medicines and functioning equipment), lack of accessibility, 

lack of satisfaction, lack of awareness and poor health seeking behaviour were identified as major barriers of 

utilization of the services. On the other hand, positive working attitudes of the staff, availability of MCH services, 

friendly environment and good communication of staffs were found as facilitators in the utilization of services. 

Conclusion: The study highlighted that poor accessibility of health centres, unavailability of medicines, equipment 

etc., were acting as barriers whereas availability of the MCH services and staff behaviour were facilitating the service 

utilization.

Keywords: Ayushman Arogya Mandir, Comprehensive Primary Health Care, Health and Wellness Centre,  Service 

Utilization
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deliver CPHC with the aim to provide a seamless 

continuum of care that ensures principles of equity, 
[1,3]

quality, universality and no financial hardship.  

 The primary health care system of India has evolved 
[4]since Independence.  In spite of the successive 

commitments of National and State governments, the 

UHC remains an elusive aim due to the shortcomings 

related to workforce, infrastructure, quality and 
[5]

availability of services.  As, the implementation process 

of Ayushman Bharat scheme through Ayushman Arogya 

Mandir, is in its initial phase, a qualitative assessment of 

the beneficiaries in the community is needed to identify 

which aspects of the program needs more attention as 

well as which strategies will be more useful for 

successful implementation of the program. Hence this 

qualitative study was conducted to assess the facilitators 

and barriers of utilization of services in the community 

catered by Health and Wellness Centres of Tripura. It can 

also help to understand the challenges faced by the 

beneficiaries which can be used to optimise the service 

utilization.

Methods: 

 This community based qualitative study was 

conducted from June 2021 to December 2022 in the three 

out of 8 districts of Tripura where existing sub centres 

were upgraded to Health and wellness centres during the 

study period using In-Depth Interview method. 

 The study was conducted among key informants of 
st

10% of the HWCs functioning in each district. As of 31  

December 2020; 323 Sub health centres of three out of 

eight districts of Tripura were upgraded to HWCs known 

as Ayusman Arogya Mandirs, under Ayushman Bharat 

scheme. Considering the feasibility and time, 10% of the 

HWCs functioning in each of the 3 districts were 

randomly selected from the list of Ayushman Arogya 

Mandirs for the district.  Hence, Total 33 HWC areas 

were selected in the present study. In Depth Interviews 

were conducted with total 35 key informants of the area 

with minimum 1 Key informant from each HWC area. 

The Key informants were identified either as political 

leaders, religious leaders or representatives of local 

organisations as informed by ASHA workers of the area, 

and selected purposively they shared their first-hand 

experience regarding facilitators and barriers to service 

utilization. Participants were interviewed by the 

researcher who was a female Post graduate resident of 

the Dept. of Community Medicine, at the time of 

interview and trained in conducting In-depth interview. 

They were interviewed using  a pre- tested interview 

guide developed by the researchers that used open-

ended, thematic prompts rather than direct questions, 

after taking written informed consent from the 

participants. 

 Interview was conducted at the community by 

visiting the house of the informants; was video recorded 

and was conducted over a period of 30 to 45 mins. After 

initial rapport building the purpose of the interview was 

explained and interview was in local language (Bengali) 

and then translated into English by one linguistic and 

subject expert and then back translated into local 

language by another subject and linguistic expert and 

matched and final version was kept for the study. 

Qualitative data of In-Depth Interview was analysed by 

Thematic network analysis framework. Transcribed data 

were read again and again and coding was done by 2 

researchers- one PG resident and one faculty from the 

department. All the codes were listed and codes with 

common characteristics were categorized followed by 

identification of sub themes and global themes. The 

present study was conducted as part of the study titled 

“Assessment of Health and Wellness Centres of Tripura: 

A mixed method observational study” and was approved 

by the Institutional Ethics Committee. (Ref. No.F.4(5-

244)/AGMC/Academic/IEC Certificate/2021/7186 
ndDated 2  June 2021).

Results: 

 The present study included qualitative analysis of 

In-Depth Interviews of 35 key informants. The 

sociodemographic profile of the participants showed 

majority of the participants were male (n=32, 91.4%), 

were from the age group 61-70 yrs (n=10, 28.5%), Hindu 

by religion (n=32, 91.4%), with primary education 

(n=14, 40%). Study results also showed that 40% (n=14) 

participants belonged to lower middle class and         

60% (n=21) participants belonged to nuclear family 

(Table 1).



Table 1: Socio-Demographic characteristics of the 
               study participants (N=35)

Characteristics n (%)
Age group (in year)
 31-40 4 (11.4%)
 41-50 5 (14.3%)
 51-60 8 (22.9%)
 61-70 10 (28.6%)
 71-80 5 (14.3%)
 >80 3 (8.6%)
Gender
 Male 32 (91.4%)
 Female 3 (8.6%)
Religion 
 Hindu  32 (91.4%)
 Muslim  1 (2.9%)
 Christian  2 (5.7%)
Caste 
 SC 16 (45.7%)
 ST 4 (11.4%)
 OBC 7 (20.0%)
 General 8 (22.9%)
Education
 Illiterate 11 (31.4%)
 Primary educated 14 (40.0%)
 Secondary educated 6 (17.1%)
 Graduate and above 4 (11.4%)
Socio-economic status
 Upper  1 (2.9%)
 Upper lower 2 (5.7%)
 Middle 9 (25.7%)
 Lower middle 14 (40.0%)
 Lower  9 (25.7%)
Family type
 Nuclear  21 (60.0%)
 Joint  14 (40.0%)
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Perspective on Barriers of service utilization-

A. Health system related barriers (Global Theme1) 

 1. Unavailability of Services (Subtheme1)

   Regarding Health system related barriers 

total 23 participants (65.71%) from 21 

centres(63.63%) revealed Unavailability of 

services like medicine supply, functional 

equipment as very crucial for delivering 

uninterrupted services. Beneficiaries get 

disappointed and uninterested in HCW services 

Healthline Journal Volume 16 Issue 4 (October-December 2025)

when they face such issues while visiting the 

centre. 

   A literate male aged 62 years reported that  

“ I went there to collect my medicines that 

day........I need to take medicines for my BP 

every day....but medicines were not available 

only.... told me to collect after 2 days...I had to 

buy that day....who will go again to collect?”

   Another literate male informant aged 45 

years reported that “ when I went there for 

checking my BP, the machine was not working.”

 2. Lack of Accessibility (Subtheme 2)

   Lack of  accessibi l i ty due to poor 

transportation facility and inconvenient timings 

of HWCs was found out as another important 

health system related barrier from the interview 

of the informants(n=19, 54.28%) . Accessibility 

is a big issue in hilly and hard to reach areas and 

areas with poor transportation facility.”Our 

area is  very hi l ly. . . .no auto-rickshaw 

service.....arranging transport is difficult here.” 

…( a 75 years old illiterate female)

   Again, timings of the HWCs overlapping 

with the working hours of the community 

members makes it difficult for them to attend 

HWC without compromising their works and 

loss of wages.” Morning time we all are busy 

working .....by the time we return from work its 

already late afternoon......centre is closed by 

then.”..(a 48 years old Primary educated male).

B. Community related barrier (Global Theme 2)

 1. Lack of satisfaction (Subtheme 1)

   Regarding community related barriers, lack 

of satisfaction due to poor previous experience 

and unmet needs was identified as one of the 

impor tant  barr iers  by  the  informants 

(n=12,34.28%). Bad experience during 

previous visit demotivates people from utilizing 

the services next time. Perceived need for 

doctors and broad range of medicines were 

identified as important factors in relation to 

patients satisfaction. “I dont go there 
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anymore.....Last time when my uncle became 

unconscious.....we rushed to the centre.....it was 

of no use!............could not tell what happened to 

him.......told us to go to Higher Centre....again 

we had to come back home.....arrange for 

vehicle....only waste of time.”(a 32 years old 

male Informant with Secondary education 

reported). 

 2. Lack of Awareness (Subtheme 2)

   Most important community related barrier 

found in this study was lack of awareness.  

Many of the informants(n=17, 48.57%) were 

unaware regarding the services and government 

health schemes available and there were many 

misinformation among the community 

members regarding the services which prevent 

them from seeking care. False belief and wrong 

perception of the community members  also 

prevent them from utilizing the services. 

“Allopathic medicines are very harmful for the 

body.....they makes body very week....worsen the 

condition.”……..(59 years old illiterate male)

 3. Poor health seeking behaviour (Subtheme 3)

   Another community related barrier found 

in this study was poor health seeking behaviour 

from the interview of  the informants 

(n=13,37.14%). Community members Poor 

health seeking behaviour due to indifferent 

attitude towards health and blind faith in quacks 

act as a barrier in utilization of the services of 

HWCs. They prefer local faith healers over the 

available health care services. One of the 

illiterate female informant told “I have full faith 

in Babaji....he can cure any disease....we always 

go to him.”

Perspective on Facilitators of service utilization

A. Health system related facilitators (Global 

Theme1)

 1. Positive working attitude of the health staffs 

(Subtheme1) 

   Regard ing  Hea l th  sys tem re la ted 

Service utilization of Ayushman Arogya MandirsNag et al.

facilitators positive working attitude of the 

health staffs was identified by the respondents 

(n=24, 68.57%) as one of the important 

facilitators. Welcoming behaviour of the staffs 

and negligible waiting time makes the 

community members utilize the services more.  

“All the staffs are very friendly...... Didimoni  

( M a d a m )  a l w a y s  w e l c o m e s  u s  w i t h 

smile......listens to our problems.”…. ( 32 year 

old Primary educated female )

 2.� Availability of the MCH services (Subtheme 

2)

   Another important health system related 

facilitator found in this study was availability of 

MCH services from the respondents (n=35, 

100%) . Availability of free Antenatal care and 

Immunization services is very crucial for 

mobilizing the lower socio-economic groups in 

seeking medical care. Provision of free 

medicines and diagnostic facilities motivates 

the community members for utilizing the 

services from the HWCs.”we dont have enough 

money for treatment.......but here we can get free 

consultation..... My wife went there for checkups 

during pregnancy....I also take my son there for 

vaccination.” …..(35 years old Primary 

educated male)

B. Community related facilitators (Global Theme1)

 1.� Friendly environment (Subtheme1)

   Regarding community related facilitators, 

friendly environment is one of the facilitators 

found in this study from the interview of the 

respondents (n=17, 48.57%). ASHAs, MPW 

and CHOs have gained the trust in the 

community through their sincere work. Due to 

this trust and familiarity with the staffs, people 

feel confident and comfortable to approach them 

for medical care. One Primary educated male 

informant aged 56years, told “I know the staffs 

here.....Sir is from my village.....ASHA also visits 

our home often.”



Table 2: Thematic network analysis framework (from codes to global themes) identifying Barriers of 
               service utilization 

 Codes Categories Sub Themes Global Themes

 - Medicine was not available at the  Shortage of medicines Unavailability of services Health system  

  time of visit   related barriers

 - Instructed to collect medicine later

 - Blood Sugar testing machine was  Unavailability of functional 

  out of order equipment

 - BP machine was not working

 - Far from home Distance Lack of Accessibility

 - Takes long time to reach the centre

 - Road is very hilly Difficult transportation

 - No vehicles available

 - Can not visit centre during daytime  Inconvenient health centre

  due to works timings

 - Daily work gets affected if the 

  centre is visited

 - Again had to visit Doctor Poor Previous experience Lack of Satisfaction Community

 - previous visits were not helpful   related barriers

 -  Condition worsened 

 - Need a doctor at the centre Unmet expectation 

 - Need Ambulance facility for 

  referral

 - Good antibiotics not available for 

  children

 - Doctor prescribed medicines not 

  available at the centre

 - Unaware of the services available

 - Unaware of availability of free  Inadequate knowledge Lack of awareness

  medicines

 - Unaware of the available free 

  diagnostics

 - Unaware of the Government 

  schemes

 - Considered it as facilities for only  Misinformation

  pregnant mother

 - Heard medicines were bad

 - Allopathic medicines are very  False belief

  harmful

 - Medicines makes body worse

 - Don't like to take medicines Negligence Poor health seeking 

 - Didn't consider the need of health   behaviour

  checkups

 - Babaji can cure the disease Faith in quacks

 - Only trust on local healer
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 2. Good communication (Subtheme 2) 

    Good communication of the staffs was 

identified by the informants(n=12, 34.28%) as 

another community related facilitators. Staffs of 

the HWCs provide practical advises to the care 

seekers due to the familiarity with their family 

background. Involvement of the family 

members in the decision-making process makes 

the services more acceptable to them. 35 years 

old primary educated male informant 

reported…” Madam told us that we should use 

Table 3: Thematic network analysis framework (from codes to global themes) identifying Facilitators 
               of service utilization.

 Codes Categories Sub themes Global Themes

 - Staffs are ready to listen Welcoming behaviour Positive working attitude Health system 
 - Staffs always greet with smile of the staffs of the health staffs related 
 - No need to stand in a queue Negligible waiting time  facilitators
 - Staffs attend immediately

 - Can register pregnancy &  Availability of free services Availability of MCH 
  undergo Antenatal checkups  services
 - Can take Td vaccines
 - Can take the benefits of
  maternity schemes
 - Get the children vaccinated

 - Get free Iron and Folic acid tablets Availability of free medicines
 - Get free Calcium tablets

 - Can do Blood investigations free  Availability of free diagnostics
 - Can do urine pregnancy tests
 - Can get their Blood pressure 
  checked

 - All the staffs are known  Familiarity with the staffs Friendly environment Community 
 - Staffs are from locality    related 
     facilitators

 - Staffs regularly visit the community Trust gained 
 - Always try to help 

 - Suggests locally available  Practical advice Good communication 

  nutritious food 
 - Gives suitable and affordable 
  suggestions 

 - Help in choosing appropriate  Involvement of community
  contraceptive  members
 - Hold yoga sessions in the centre
 - Encourage in taking healthy foods

contraceptive methods....we already have two 

children. ...she explained the risk and 

benefits.....helped us to choose one.” 

Discussion:

 For assessing facilitators and barriers of service 

utilization 35 in depth interviews were taken from the 

community members. This study has explored a wide 

range of facilitators and barriers of service utilization 

from both the community and health facility side. A 

discussion has been made according to the concepts 

across themes or sub-themes. 
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 The present study highlighted availability or 

unavailability of services serving as both facilitators and 

barriers to utilization respectively. While availability of 

MCH services has been a facilitator in utilization among 

a selected section of community with pregnant mothers 

and children utilising the services, on the other hand 

unavailability of services due to interruption in the 

supply chain of medicines and lack of the functional 

equipment, etc. were found to be a significant barrier of 

service utilization to the general people with 

hypertension, diabetes, etc . Qualitative studies 
[6]  

conducted by Vijayan SM et al  in Keralaand  Higi AH 
[7]  et al  in Ethiopiaalso found shortage of continuous drug 

supply as a barrier in service utilization. Similar findings 

were seen in the study conducted by Hussain Dar K et 
[8]al.  

 The present study found that lack of accessibility of 

the HWCs in terms of distance and difficult 

transportation is an important barrier in case of service 

utilization. Studies conducted in Ethiopia by Tareke et 
[9] [6] 

al and in Kerala also identified accessibility as a key 

factor in service utilization. Inconvenient timings of the 

HWCs was another factor decreasing the accessibility 

which was also seen in the qualitative study conducted in 
[6]

Kerala.

 Lack of satisfaction was identified as another barrier 

in this study which was related to the factors like bad 

experience during previous visit, perceived need of 

doctors, wider variety of medicines and 24×7 ambulance 

services in the HWCs. 

 In this study one of most important barrier of 

utilization identified was lack of awareness. People have 

inadequate knowledge of the free services specially the 

newly added services, free medicines and free 

diagnostics available at the HWCs. A qualitative study 

conducted on facilitators and barriers of newborn and 

maternal health services utilization showed similar 
[7]results.  The present study showed that there are also 

misinformation among the community members 

regarding the availability of services and the quality of 

medicines available there. They have the wrong 

perception that there are only traditional services like 

ANC and immunization services available in the HWCs. 

 Another important barrier identified in this study 

was poor health seeking behaviour. Because of 

negligence and indifferent attitude towards health and 

blind belief on quacks they don t find it necessary to seek 

medical care. 

 This present study found that the positive working 

attitude of the staff acts as a facilitator in service 

utilization. Welcoming behaviour of the staff and 

negligible waiting time motivates people in utilizing the 

services. Health care workers behaviour was also found 

as a facilitator in service utilization in the study 
[8]conducted in Ethiopia by Hussain Dar K. et al.  Similar 

findings were seen in the studies conducted by 
[10] [11]Gebremichael et al,  Fikre et al  and Weldearegay et 

[12]
al.  Availability of MCH services was found to be an 

important factor in service utilization. Availability of 

free antenatal services like pregnancy registration and 

checkups, provision of Td vaccine and immunization of 

children, availability of free diagnostics and medicines 

etc along with free Government schemes act as 

motivator for service utilization. Qualitative study 
[6]conducted by Vijayan SM  in Kerala also showed that 

traditional services like antenatal care and immunization 

were well utilized.

 In the present study, friendly environment of the 

HWC was found as a facilitator for service utilization. 

Familiarity of the staffs along with the trust gained 

through their sincere work provides confidence to the 

community members in seeking health care services 

from the centre.

 In this present study good communication is 

identified as a prime factor for service utilization. Study 
[13] [14] 

conducted by Duffy et al  and Tongue et al also 

showed that patients expect better communication from 

health care provider. Practical advice and involvement of 

the care seekers in decision making process makes the 

services more acceptable to them and increases the 

service utilization in the community. 

 The study was a baseline qualitative assessment of 

health and wellness centres where new services were 

added under Ayushman Bharat Scheme. The study 

highlighted though new facilities and services were 

added, the centres were not equipped with medicines and 

functional equipment to provide regular services. 
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Limitations: 

 This study included only In-depth Interview of the 

Key Informants, which highlighted perspective of a 

particular section of the community, however, focussed 

Group Discussion of the general population would have 

given more insight to the utilization of services at 

community level.

Conclusion:

 The study highlighted the major barriers and 

facilitators of service utilization of Health and Wellness 

Centres of the difficult terrains of North East India. 

Unavailability of services like medicines and equipment, 

lack of accessibility, lack of satisfaction, lack of 

awareness and poor health seeking behaviour were 

identified as major barriers of utilization of the services. 

On the other hand, positive working attitudes of the staff, 

availability of MCH services, friendly environment and 

good communication were found as facilitators in the 

utilization of services.

Recommendation:

 Findings of this study has provided insight regarding 

facilitators and Barriers of service utilization which 

would be helpful for policy makers to take appropriate 

decisions for further optimizing the utilization of 

services; especially at the dawn of the evolution of sub 

centres to Health and Wellness centres- committed to 

provide a wide range of services. The study recommends 

a strong monitoring and supervision of the supply chain 

management system to avoid deficit of logistics at HWC 

level. The study revealed that there is a gap in the 

community regarding health seeking behaviour & the 

awareness of services available beside MCH services. 

Hence, extensive IEC programs are needed to minimise 

this knowledge gap.
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Introduction:

 Thalassemia is one of the common autosomal 

recessive inherited blood disorders, characterized by 

genetic defect in production of alpha or beta globin 

chains. Thalassemia major is the homozygous form of 

deficiency of beta globin chain synthesis which results in 

a severe transfusion dependent anaemia that becomes 

apparent in first six months of age. This is one of the 

major public health problem in Mediterranean, the 

Middle East, Indian subcontinent and the Southeast 
[1]Asia.  In India, prevalence of â-Thalassemia 3-4%. 
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Abstract:

 Introduction: Thalassemia is a severe chronic anaemia. Caregivers face many stresses to provide the best 

possible medical care for their children. They develop a variety of coping mechanism. Objectives: To determine 

coping mechanism among caregivers of thalassemia patients and its associated factors; To explore challenges faced 

by caregivers of thalassemia patients. Methods: Institutional based observational study with convergent parallel 

mixed method study design was conducted in tertiary care hospital at OPD of Haematology Department in Kolkata, 

India. Total of 130 caregivers were selected through systematic random sampling for the quantitative strand who 

were interviewed using pre-tested questionnaire and the Coping Health Inventory for Parents-45 (CHIP). 

Additionally, seven in-depth interviews were conducted for the qualitative strand. Data were analysed using MS 

Excel 2019, SPSS v25, and QDA Miner Lite v3.0.2 with coding and thematic analysis after data saturation.    

Results: Among the caregivers 55 (42.3%) and 75 (57.7%) were mothers and fathers respectively with median age 

of 34 years. The median total score of the CHIP was 75, where 49% caregivers had adequate and 51% had inadequate 

coping skills. There was significant association between inadequate coping with poor social support (p=0.045) and 

frequent blood transfusion interval (p=0.020). The qualitative strand of this mixed-methods study identified five 

major themes—health problems, self-negligence, financial issues, familial issues and spiritual beliefs.    

Conclusion: Nearly half of the caregivers exhibited inadequate coping due to poor social support and shorter 

intervals between blood transfusions. Comprehensive support systems are crucial to improve their coping and 

overall quality of life.

Keywords: Coping Mechanism, Caregivers, Convergent-Parallel, Mixed Method study, Thalassemia,
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Every year, 10000-15000 babies are born with 

Thalassemia. India alone contributes to approximately 
[2]

25% of the global â-thalassemia burden.  In West 

Bengal, every 10th person is a thalassemia carrier and 

more commonly found among Muslim, scheduled caste, 
[3,4]

and scheduled tribe populations.

 Caregiver is an individual who provide care and 

support to someone who is unable to fully care for 

themselves due to distress, illness, age, disability or 
[5]other challenges.  In the case of chronic diseases like 

thalassemia, they face many challenges in providing 

quality care to their children. By definition, caregiver 

burden refers to a high level of stress or strain one 

experiences while caring for another person (usually a 

family member) with some illness. For example, a 

person caring for someone with a chronic disease like 

thalassemia may experience stressors such as financial 

strain, physical strain, their mental health, relationship 

with the care receiver, and social support. Cost of 

treatment of the disease and its complications impose a 

significant burden on the clients of thalassemia. It also 

imposes a significant burden on their caregivers too and 

the society at a large. Coping strategies are a set of 

cognitive and behavioural efforts that are applied so as to 

interpret and correct a stressful situation and leads to the 
[5]

alleviation of suffering from it.

 Today, with the use of new drugs and timely 

treatment, life expectancy of these patients has increased 

but with repeated blood transfusion, long-term use of 

drugs the general health, mental health and quality of life 

of these patients and their families have been 

deteriorated. The greatest stress is on parents as 

thalassemia cause a high level of psychological pressure 

on them. Depression and stress are also common among 
[6]

them.  Poor adaptability to stress usually induce 

psychosocial problems and marginalization along with 

negative attitude toward the child’s illness. Parenting of 

children with chronic disease requires coping with 

stressors, such as administering medication, helping 

child to manage their pain, frequent hospital visits, and 

helping the child to cope with negative feelings. 

Therefore they develop a variety of coping strategies in 
[7]response to the stress.

 Parental coping strategies like maintaining social 

support, self-esteem, and psychosocial stability are 

associated with improvements in child physical as well 
[8]as mental health . There are many studies related to 

quality of life among caregivers of thalassaemic patients, 

but studies related to coping styles of parents of 

thalassaemic children are limited in West Bengal. So this 

study will help to find their coping styles and to identify 

the factors associated with it. Objective of the study is to 

determine the coping mechanism and the associated 

factors among caregivers of thalassemia patients and 

also to explore the difficulties faced by them.

Methods:

 An institutional based cross sectional study with 

convergent parallel mixed method study design was 

conducted in a tertiary hospital in the Haematology OPD 

in Kolkata, West Bengal, India from March 2024 to 

August 2024.

Operational definition: Primary caregiver is the person 

who takes principal responsibility for providing regular 

care and support to someone who cannot fully care for 

themselves due to age, illness, disability, or other 

conditions.

Sampling and data collection: Primary caregivers of 

diagnosed thalassemia patients with at least one blood 

transfusion in the last one year attending the tertiary care 

hospital were included in the study; whereas those other 

than primary caregivers, study participants who did not 

give informed written consent and who were critically 

ill, were excluded.

2 2 Using Cochran’s formula; N=Z pq/d , sample size 

was calculated for the quantitative strand, where N= 

Sample size, Z= 1.96, p=57% (prevalence; considering, 

a previous study done in Bangalore where coping 

mechanism was found to be effective in 57% of the study 
[7]

participants) , q= 43% and d=9% (absolute error), 

taking 10% non-response rate, total sample size 

calculated was 130.

 The study participants were selected by systematic 

random sampling technique from OPD of Haematology 

department of Institution of Haematology and 

Transfusion Medicine, Kolkata. Almost 50-60 
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thalassemia patients come every Monday in the OPD, 

and data collection was done for two months, so total 

patients came around 400, so we calculated sampling 

interval of 3 (total patients/sample size). Then using a 

random number generator we selected a random starting 
rd

point and choose every 3  patient until target was 

reached, each day 16-17 patients were selected this way. 

The data collection tools included a demographic 

questionnaire and the Coping Health Inventory for 
[ 1 5 ]Parents  (CHIP).  Interviewer administered 

questionnaire was used for face-to-face interviewing the 

study participants, where dependent variables was 

Coping mechanism among the caregivers of thalassemia 

effected children and independent variables included 

socio-demographic characteristics, socio-economic 
[16]factors, Oslo social support scale-3  and clinico-

therapeutic factors (age at diagnosis, blood transfusion 

frequency and spleen status).

 Collected data were compiled using MS Excel 2019 

and tabulated accordingly. Software like IBM Statistical 

Package for the Social Sciences (SPSS) statistics 

(version 25) was used for analysis for quantitative data. 

Descriptive statistics, univariate and multivariable 

logistic regression were performed. Coping Health 

Inventory for Parents (CHIP) is interpreted in terms of 

median value.

 For qualitative strand, an agreement on data 

saturation was reached with the participation of 7 

individuals. After 5 interviews, data saturation was 

reached with no further theme was obtained. However, 

two more interviews were conducted to confirm the 

absence of new theme. These study participants were 

selected using purposive sampling technique and 

interviewed using In-Depth Interview (IDI) guide to 

explore the challenges faced by them. Qualitative Data 

Analysis (QDA) Miner Lite (version 3.0.2) software was 

used for analysis for qualitative data, where codes, 

categories and theme were generated.

 Results from both the strands were compared and 

interpreted in the discussion section. This study was 

approved by the Institutional Ethics Committee.
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Result:

Quantitative results

Socio-demographic characteristics

 Among 130 study participants, nearly 39.2% 

belonged to age group of 30-40 years (median age: 34 

years, IQR (25,75), 75 (57.7%) were fathers and 55 

(42.3%) were mothers. Majority followed Hindu 

religion (96, 73.8%) followed by Muslim (33, 25.4%), 

resided in urban area (116, 89.2%), lived in nuclear 

family (96, 73.8%) and had more than equal to 4 family 

members (128, 98.5%). Most of them were currently 

married (117, 90%). More than one-fourths of the study 

participants had completed primary level of education 

(38, 29.2%), fathers were engaged in semi-skilled work 

(15, 27.3%) and mothers were homemakers (43, 57.3). 

More than half of the participants belong to middle class 

(42, 32.3%) and lower middle class (37, 28.5%) as per 
[17] 

B.G. Prasad’s Scale updated for the year 2024 and 

three-fourth had loss of their daily wages due to 

treatment. About 51.3% had history of substance abuse. 

Three-fourth of the participants had total one or two 

child; 90% (117) had at least one thalassemia major 

diagnosed child and nearly three-fifth of them had their 

first-born child thalassemia major effected; 59.2% (77) 

had female child and 40.8% (53) had male child. More 

than three-fifth (84, 64.5%) of them had their child 

diagnosed before their first birthday and require blood 

transfusion at less than 30 days interval (86, 66.2%). 

Only 3.8% of them had children with splenectomy done 

while all of their children received anti-chelating. Less 

than one-tenth (6.2%) had child suffering from TTIs, of 

which 75% and 25% were HBsAg- and anti-HIV-

positive, respectively (Table 2). 

Social support

 One-tenth (12, 9.2%) of the study participants had 

poor social support, rest had moderate to poor social 

support according to Oslo social support scale-3      

(Table 1). 



Table 1. Sociodemographic details of the study 

               participants (N=130)

Variables Number (%)

Relation with the affected child

 Mother 55 (42.3)

 Father 75 (57.7)

Age (in completed years)

 <20 1 (0.8)

 21-30 44 (33.8)

 31-40 51 (39.2)

 41-50 25 (19.2)

 >51 9 (6.9)

Marital status

 Currently married 117 (90)

 Widow/separated 13 (10)

Religion

 Hindu 96 (73.8)

 Muslim 33 (25.4)

 Christian 1 (0.8)

Area of residence

 Rural 14 (10.8)

 Urban 116 (89.2)

Type of family

 Nuclear 96 (73.8)

 Joint 34 (26.2)

Number of family members

 <4 2 (1.5)

 >4 128 (98.5)

Highest level of education

 Illiterate 19 (14.6)

 No formal education, but literate 15 (11.5)

 Primary 38 (29.2)

 Middle school 14 (10.7)

 Secondary 16 (12.4)

 Senior secondary 17 (13.1)

 Graduate 11 (8.5)

Occupation

 Housewife 43 (33.1)

 Farmer 8 (6.2)

 Office staff 3 (2.3)

 Self employed 15 (11.5)

 Semi professional 2 (1.5)

 Semi-skilled 19 (14.6)

:: 264 ::

Coping Mechanism in Thalassemia patient's CaregiversBiswas S et al.

 Skilled labour 7 (5.4)

 Unskilled labour 33 (25.4)

Per capita income

 I (Upper class) 3 (2.3)

 II (Upper middle class) 34 (26.2)

 III (Middle class) 42 (32.3)

 IV (Lower middle class) 37 (28.5)

 V (Lower class) 14 (10.8)

Loss of wages

 Yes 99 (76.2)

 No 31 (23.8)

Substance abuse

 Absent 61 (46.9)

 Present in any form 69 (53.1)

Social support

 Strong support 90 (69.2)

 Moderate support 28 (21.5)

 Poor support 12 (9.2)

Table 2. Characteristics of the Thalassemia children 

               (N=130)

 Variables  Number (%)

Total number of children of the caregivers

 <2 100 (76.9)

 >2 30 (23.1)

Number of thalassemia affected child

 1 117 (90.0)

 >1 13 (10.0)

Gender of the affected child

 Female 77 (59.2)

 Male 53 (40.8)

Age at thalassemia diagnosis

 <1 year 84 (64.5)

 >1 year 46 (35.5)

Blood transfusion interval

 <30 days 86 (66.2)

 >30 days 44 (33.8)

Splenectomy of child

 Yes 5 (3.8)

 No 125 (96.2)

 Transfusion transmitted diseaseHBsAg  5 (3.8)

 Anti-HIV positive 3 (2.4)

 None 122 (93.8)



Subscale                            Most helpful  Not helpful

  Items Number  Items Number
   (%)  (%)

Maintaining family integration, Being sure prescribed medical  84 (64.6) Eating 101 (77.7)

cooperation, and an optimistic treatments for child (ren) are 

definition of the situation carried out at home on a daily basis   

Maintaining social support,  Believing in God 85 (65.4) Sleeping  118 (90.8)

self-esteem and psychological 

stability 

Understanding the 

medical situation through 

communication with other Taking good care of all the 84 (64.6) Allowing 123 (94.6)

parents and consultation  medical equipment at home  myself to 

with medical staff   get angry

Table 4. Common Coping Behaviours Expressed by the Parents (N=130)

Table 3. Distribution of CHIP item subscale according to median and IOR

 Subscales of CHIP  Median IQR

1. Maintaining family integration, cooperation, and an optimistic  29 25-32

 definition of the situation

2. Maintaining social support, self-esteem and psychological stability 30 26-33

3. Understanding the medical situation through communication with  12 Oct-14

 other parents and consultation with medical staff

 Total coping of CHIP 75 67-84
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Coping Health Inventory for Parents

 As demonstrated (Table 3), the median total score of 

the CHIP was 75, where 49% caregivers had adequate 

and 51% had inadequate coping skills. There are 3 

subscale “Maintaining family integration, cooperation, 

and an optimistic definition of the situation”, 

“Maintaining social support, self-esteem and 

psychological stability” and “Understanding the medical 

situation through communication with other parents and 

consultation with medical staff” with median value of  

29, 30 and 12 respectively. 

 Table 4 indicates the most helpful coping 

behaviours by caregivers for each subscale. For the 

subscale “Family integration, cooperation, and 

optimism,” the items of “Being sure prescribed medical 

treatments for child (ren) are carried out at home on a 

daily basis” extremely helpful for 64.6% of the 

caregivers. For “Social support, self-esteem, and mental 

stability,” 65.4% found “Believing in god” extremely 

helpful. In addition, considering the “Medical 

communication and consultation” subscale, 64.6% 

found chose “Taking good care of all the medical 

equipment at home”. 

 As Table 4 shows, the least performed behaviours in 

the subscale “Family integration, cooperation, and 

optimism” was “Eating” (77.7%). Concerning the 

“Social support, self-esteem, and mental stability” 

subscale, the least expressed statements included 

“Sleeping” (90.8%). In addition, the least common 

coping behaviours in the subscale “Medical 

communication and consultation” were found to be “I let 

myself get angry” (94.6%).

 Table 5 shows, univariate and multivariable logistic 

regression. There is significant association between 

coping and relation with child, age, marital status, type of 

family, number of family members, social support, 
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Variables UOR (95%) p-value AOR (95%) p-value

Relation with children

 Father (ref) 

 Mother 0.314 (0.2-0.7) 0.002 1.551 (0.4-5.5) 0.499

Age category

 <34 years (ref) 

 >34 years  2.917 (1.4-5.9) 0.003 0.294 (0.6-4.2) 0.294

Marital status

 Currently married (ref) 

 Separated  0.275 (0.7-1.1) 0.059 0.304 (0.6-1.6) 0.167

Type of family

 Joint (ref) 

 Nuclear  0.424 (0.2-1.0) 0.038 0.4450 (0.1-1.4) 0.165

Number of family members

 <5 (ref) 

 >5  4.415 (1.7-11.3) 0.002 1.867 (0.5-6.8) 0.343

Substance abuse

 Absent (ref) 

 Present  2.109 (1.1-4.3) 0.037 1.567 (0.5-5.2) 0.466

Oslo  social support

 Poor (ref) 

 Good 4.941 (2.2-11.4) 0 3.047 (1.0-9.1) 0.045

Age at thalassemia diagnosis

 <1 year (ref) 

 >1 years 2.882 (1.4-6.0) 0.005 1.190 (0.4-3.4) 0.747

Blood transfusion frequency

 <30 days (ref) 

 >30 days 0.230 (0.1-0.6) 0.001 3.8 (1.2-11.7) 0.02

Table 5. Association between independent variables and inadequate coping mechanism by univariate and 
multivariate logistic regression (N=130) 

Qualitative results

 Study participants were interviewed (n=7) to 

explore the challenges faced by them. There were 3 

father and 4 mother participants. Median age was 38 

years belonging to lower middle and middle class as per 

Updated B.G. Prasad scale for 2024. The broad theme, 

i.e., difficulties faced by the caregivers of thalassemia 

diagnosed patients, was classified into 5 categories: a) 

health problems, b) self-negligence, c) familial conflicts, 

d) financial issues and e) lack of access to healthcare 

resources (Table 6).

substance abuse, age at thalassemia diagnosis and 

frequency of blood transfusion interval (p<0.05). In the 

final multivariable logistic regression model (Table 5), 

child requiring blood transfusion at >30 days interval 

had 3.8 odds of adequate coping [AOR: 3.809 

(1.2–11.9)] and caregiver with good social support 

adequately coped than those with poor support [AOR: 

3.047 (1.0–9.1)]. Independent variables were explaining 

37.1% variability.
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Themes  Categories  Quotable quotes
Health problems Physical distress “our health deteriorated. Sometimes I felt tired” (participant 1, 50 years, 

Female)”The day I come becomes very stressful” (participant 3, 41 years, 
Female)

  “previously I used to feel very tired” (participants 6, 27 years, Female)
 Psychological distress “his father is very worried about him” (participant 7, 45 years , Female)
  “When I first came to know, I was devastated” (participant 5, 38 years, Male)
  “I was so mentally broken just thinking about the cost of treatment” 

(participant 4, 38 years, Male)
  If I don’t get blood, I worry more” (participant 2, 34 years, Male)
Self -negligence Ignorant about selfcare “no time to think about ourselves” (participant 6)
 Restless life “ I have to visit every fifteen days” (participant 3)
  “if we don’t get blood, we have to rush” (participant 2)
Financial issues Travel expenses “We come from far away; travel costs a lot” (participant 7)
  “Day by day the cost of transportation is increasing so much that a lot of 

money is being spent” (participant 1)
 Medicine expenses “medicines are not always available, many a times medicines have to be 

bought from outside” (participant 2)
  “a lot of money goes into medicines” (participant 4)
 Loss of wage “I can’t go to work on the day I come” (participant 7)
  “if I don’t go to work, I don’t get pay for that day” (participant4)
  “I work as labour, if I don’t work, the owner won’t pay” (participant 6)
  “what will we eat, if I don’t go to work” (participant 2)
 Patient care “sick child at home so there are expenses” (participant 2)
  “he has many food restrictions, so have to take proper care” (participant 3)
Familial issues Unstable family “his father is drunk all time” (participant 6)
  “He would come back drunk and beat me” (participant 3)
  “He left me and got married elsewhere after she was diagnosed with 

thalassemia” (participant 3)
 Conflict within family  “There are many relatives who avoid us a bit” (participant 2)
 relatives “No relatives can be found when needed” (participant 2)
  “When we will die, I don’t know who will take care of him” (participant 7)
  “His brothers do not take proper care of him” (participant 2)
Spiritual beliefs Spirituality “we have left everthing in the name of Allah. Allah will do everything” 

(particicpant 2)
  “Allah has given it, so we have to bear with this, can’t leave the kid alone” 

(participant 3)
  “ I left everything to God” (participant 5)
Shortage of patient  Shortage of blood supply “during unavailability of blood, it becomes
care equipment  very difficult” (participant 1)
  “they don’t even write so that we can bring blood with a donor”            

(participant 6)
  “sometimes we face problem due to lack of donor” (participant 4)
  “it is always possible for us to find a donor with matched blood group” 

(participant 5)
  “ until and unless they write refer from here, it is hard to get blood transfusion 

from other hospitals” (participant 3)
 Shortage of medicine  “medicines are not available all the time” (participant 1)
 supply
 Shortage of drug and  “medicines are not always available” (participant 5)
 blood “it was hard to find blood sometimes” (participant 7)

Table 6. Thematic analysis of In-Depth Interviews of study participants showing the challenges faced by 
              them (N=7)
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Discussion:
 In the present study, 42.3% of the study participants 
are father and rest 57.7% are mothers with median age of 
34 years. Majority (73.8%) of them live in nuclear 
family. 29.2% of them have primary level of education 
with 4.5 median years of schooling. Most of them 
(89.2%) reside in urban area and 90% are currently 
married. 27.3% of the fathers are engaged in semi-skilled 
work and 57.3% of the mothers are homemakers. 32.3% 
of the study participants belong to middle class followed 
by lower middle class 28.5% as per Updated B.G Prasad 
scale 2024 with mean per capita income of Rs 3749.9. 
76.9% of the study participants are having less than or 
equal to 2 children with 90% having only one 
thalassemia affected child and 59.2% of them are having 
affected girl child. About 64.5% of them had their child 
diagnosed before their first birthday and 66.2% require 
blood transfusion at less than 30 days interval. These 
socio-demographic characteristics are in line with 

[7]  existing literature . Majority (69.2%) are having poor 
social support.
 CHIP-45 have 3 subscale “family integration, 
cooperation”, “maintaining social support, self-esteem 
and psychological stability” and “understanding medical 
situation” whose median scores are 29, 30 and 12 
respectively. Overall 65% of the study participants found 
“Believing in God” is an extremely helpful way for 
coping up, which is in accordance with previous 

[10]studies . About 64.6% of the parents ensured children 
received appropriate care at home on a daily basis and 
63.8% valued trusting medical professionals. Also 
trusting spouse were seen as extremely helpful coping 
strategies among 51.5%. This shows importance of 
importance of social support and family integrity for 
good coping.
 The present study showed several challenges faced 
by the caregivers like health problem, psychological 
issues, self-negligence, financial and family issues, 
shortage of blood supply, bed and drugs, similar to a 

[12-14]study.  It suggests the need for a bi-directional 
exploration of interactions among individual, familial 
and community.
Conclusion:
 Caregivers of thalassemia children face significant 
psychosocial, financial, and health-related challenges 
that affect their coping abilities. Good social support and 
frequent transfusion needs were independent predictors 
of better coping, explaining about 37% of variability. 
Interventions should focus on strengthening social 
support systems and reducing treatment-related burdens 
to enhance caregiver resilience.
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Introduction:

 A significant part of the world population estimated 

to be around one-third is affected by latent tuberculosis 

infection (LTBI), with the majority of cases concentrated 

in 22 high-TB-burden countries. LTBI is a state where 

individuals exhibit a persistent immune response to 

Mycobacterium tuberculosis without any clinical 

symptoms of active tuberculosis (TB). In nations with 

limited healthcare resources and a high incidence of TB, 

the timely detection and management of active TB cases 

is a primary concern. However, since LTBI plays a vital 

role in contributing to future TB cases, identifying and 
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Abstract:

 Introduction: Tuberculosis (TB) remains a significant global health challenge, with India bearing the highest 

burden. Tuberculosis Preventive Therapy (TPT) is a critical strategy to prevent latent TB infection (LTBI) from 

progressing to active disease, particularly among household contacts (HHCs) of pulmonary TB patients.    

Objective: This study evaluates the completion rate and factors influencing TPT adherence in Agra district, India. 

Methods: A community based prospective follow up study was conducted from January 2024 to December 2024 in 

two randomly selected Tuberculosis Units (TU) (Lohamandi and Bichpuri) in Agra district. A total of 360 Household 

contacts (HHC) were enrolled in the study. Data was collected via a pilot-tested, semi-structured questionnaire based 

on the Programmatic Management of Tuberculosis Preventive Treatment (PMTPT) guidelines. Participants were 

followed for six months to assess TPT completion, adverse effects and factors influencing compliance of TPT. 

Results: The TPT completion rate was 55.3%, with 40.9% lost to follow-up and 3.8% discontinuing due to adverse 

effects. Factors significantly associated with completion included higher education, occupation, socio-economic 

status, regular follow-up, and awareness of TPT importance (all p<0.001). Common barriers to adherence were lack 

of perceived need (41.9%) and forgetfulness (38.7%). Reported side effects were minimal, including lethargy (2.8%) 

and skin rashes (1.1%). Conclusion: Study highlights that TPT adherence in Agra district is slightly over half 

hindered by low awareness and poor follow-up. Strengthening education, routine monitoring, and addressing socio-

economic barriers are essential to enhancing TPT outcomes and achieving India's TB elimination target by 2025.

Keywords: Adherence, Household contact, Latent TB infection, NTEP, Tuberculosis Preventive Therapy.
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treating it among high-risk populations is equally 

important. Effective LTBI control should involve a 

focused screening strategy and individualized treatment 

regimens, alongside enhanced airborne infection control 
[1]in high-burden regions.

 Due to the lack of a universally accepted diagnostic 

method for tuberculosis infection (TBI), its true global 

burden is uncertain, though about 25% of the population 

is estimated to be infected with M. tuberculosis. Most 

individuals are asymptomatic but remain at risk of 

developing active diseases, influenced largely by 

immune status. Preventing new infections and 
[ 2 ]

progression to active TB is essential.  WHO 

recommends Tuberculosis Preventive Treatment (TPT) 

for high-risk groups like people living with HIV, 

household contacts of confirmed pulmonary TB patients, 
[3]

and other clinically vulnerable groups.  TPT shows 

60–90% efficacy, with isoniazid reducing disease risk 

and community programs lowering incidence by up to 
[4]17%.

 The United Nations aimed to provide TPT to 30 

million people between 2018 & 2022, but only 12.5 

million (52%) received it by 2021. According to the 

World TB Report 2023, coverage among household 

contacts above 5 years of age was just 2 million (10% of 

the 20 million target). The 2023 United Nations High-

Level Meeting (UNHLM) now targets 90% TPT 
[5]

coverage (45 million) by 2027.

 In India, the National Strategic Plan (2017–2025) 

for TB elimination has emphasized “Prevent” as a major 

pillar, targeting reductions in TB incidence among 
[6] vulnerable and high-risk groups. Despite this, India 

faces several challenges in TPT implementation. These 

include a general underestimation of LTBI risk among 

household contacts, confusion between latent infection 

and active disease, stigma and fear of discrimination, and 

concerns about TPT-related side effects. Many of these 

issues stem from limited public knowledge about TB 

prevention. As a result, healthcare workers bear a 

considerable burden in repeatedly educating and 

counseling household contacts regarding the benefits 

[7]and safety of TPT.  The objective of this study was to 

evaluate the treatment completion of Tuberculosis 

Preventive Therapy (TPT) among household contacts of 

pulmonary TB patients and identify the key factors 

influencing adherence to TPT within the community 

setting.

Methods:

Study design and setting: A community based 

prospective  follow up study was conducted from 

January 2024 to December 2024 in Agra district, Uttar 

Pradesh, India. There are 26 Tuberculosis units (TU) in 

Agra district. Out of which 6 TB units are urban, and 20 

TB units are rural. For the purpose of this study, Simple 

random sampling was used and two Tuberculosis units 

(TU) – Lohamandi (urban) and Bichpuri (rural) were 

selected using the lottery method. This selection gave us 

the opportunity to ensure representation of both urban 

and rural populations, while keeping the study feasible in 

terms of time, manpower, and resources. Since the 

functioning of TUs is standardized under the National 

Tuberculosis Elimination Programme (NTEP), data 

from these two representative units were considered 

adequate to reflect district-level patterns. 

Sample size: The sample size was calculated based on a 

TPT completion rate of 66.5% from a previous study by 
[7]Samudyatha UC et al.  (2023) using the formula: 

2 
N=4pq/d where (p=66.5%) (q=33.5%), and (d=5% 

which is error). This yielded a sample size of 

approximately 360 Household contacts equally divided 

between the two Tuberculosis units. (180 per TU).

Study population: Household contacts (HHC) who met 

the inclusion criteria were selected consecutively in the 

selected TB units from January 2024 to June 2024. A 

total sample size of 360 was calculated and was equally 

allocated to both TU with 180 HHC selected from urban 

TU and 180 from the rural TU. One or multiple HHC per 

index case were selected, based on eligibility as per the 

inclusion criteria. HHC was screened and active TB was 

ruled out in all the study participants by chest X-ray. 

Inclusion criteria were people residing in study area from 
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last 6 months and people who were above 18 years of 

age. People who were HIV positive and HHC with 

patients of MDR-TB or were excluded from the study. 

Chest X-ray was done to rule out active TB in Household 

contacts before starting TPT.

 The participants were contacted on the day of 

initiation of TPT through telephone and a verbal 

informed consent was taken explaining all the details 

about the study.  The baseline data was collected. Each 

participant was followed up twice a month and were 

monitored for their TPT compliance till 6 months as the 

TPT  regimen includes 6 month of Isoniazid. Household 

contacts (HHC) are defined as individuals who lived in 

the same enclosed living space as the index tuberculosis 

(TB) case, either for at least one or more overnight stay 

or for repeated or prolonged daytime interactions, during 

the three months preceding the initiation of the TB 

patient’s treatment. As per the guidelines outlined in the 

Programmatic Management of Tuberculosis Preventive 
[16]Treatment (PMTPT),  treatment completion is defined 

as the intake of at least 80% of the prescribed 

doses—equivalent to 144 out of 180 doses—within 

133% of the intended treatment duration, which equates 

to a maximum of 239 days for the 6-month isoniazid 

(6H) regimen. The effectiveness of TPT is considered 

optimal when a minimum of 80% of the doses are 

administered within this allowable timeframe.  

Study procedure/data collection: Data was collected 

by using the semi structured questionnaire based on 

Programmatic Management of Tuberculosis Preventive 

Treatment in India (PMTPT) guidelines. Househod 

contacts (HHCs) were interviewed for collection of 

socio demographic and treatment details as well as its 

side effects if any by semi structured questionairre. Study 

participant’s voluntary consent was taken and 

participants were informed adequately. Participant 

identification details were taken, and a serial number was 

given to each participant questionnaire form. Data 

analysis was done using MS Excel and free Jamovi 

software.
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Ethical considerations: Approval of study was taken 

from institutional ethical committee (SNMC/ 

IEC/2024/202).

 Tab l e  1  shows  Soc io  demograph i c  and 

Environmental characteristics of Household Contacts. A 

total of 360 participants were analysed. The majority 

were young adults aged 18–39 years.  (61.1%). Males 

constituted a larger share (58.9%) compared to females 

(41.1%). Educational status revealed that most 

participants were relatively educated, with 58.3% 

having completed intermediate or graduate-level 

Table 1: Socio demographic and Environmental 

              Characteristics of Household Contacts 

              (N=360)

Variable n (%)

Age Group (years) 

 18–39 220 (61.1)

 40–59 129 (35.8)

 >60 11 (3.1)

Gender 

 Male 212 (58.9)

 Female 148 (41.1)

Educational Status 

 Illiterate / Primary 20 (5.6)

 Middle / High School 130 (36.1)

 Intermediate / Graduate 210 (58.3)

Occupation 

 Unemployed 183(50.5)

 Unskilled/ Semi-skilled 34(9.7)

 Skilled/Clerical/Shop/Farmer 92(25.5)

 Semi-professional/ Professional 51(14.3)

Socio-Economic Status 

 Lower / Lower Middle 170 (47.2)

 Middle 74 (20.5)

 Upper Middle / Upper 116 (32.2)

Overcrowding 

 Present 232 (64.4)

 Absent 128 (35.6)

Awareness of Risks of Skipping TPT 

 Yes 219 (61.0)

 No 141 (39.0)
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education. Socio-economically, the study population 

was predominantly from the lower or lower middle class 

(47.2%). 

 Environmental factors indicated that overcrowding 

was present in 64.4% of households, potentially 

contributing to higher TB transmission risk. Awareness 

about the health risks associated with skipping TPT was 

reported by 61.0% of the respondents, suggesting a 

moderately informed population.

 Table 2 shows that 53% of participants have 

knowledge about TPT while 47% were unaware about 

TPT. total 41.9% of participants skipped TPT due to a 

perceived lack of need or absence of symptoms, and 

38.7% cited forgetfulness as the reason. Adverse drug 

effects were rarely reported as a reason for 

discontinuation (3.8%), and only 15.6% of participants 

reported not skipping TPT at all. Regarding adverse 

effects, a vast majority (96.1%) experienced no side 

Table 2: Treatment Related Factors and Outcomes 
               among Household Contracts (N=360)

Variable n (%)

Knowledge about TPT 

 Yes 190 (52.7)

 No 170 (47.3)

Reasons for Skipping TPT 

 No need felt / No symptoms 151 (41.9)

 Forgetfulness 139 (38.7)

 Adverse Effects 14 (3.8)

 Did Not Skip 56 (15.6)

Adverse Effects 

 Present 14 (3.9)

 None 346 (96.1)

Tablet Consumption 

 >144 tablets 199 (55.3)

 <144 tablets 161 (44.7)

Follow-Up Frequency 

 Monthly / Bimonthly 240 (66.7)

 None 120 (33.3)

Treatment Outcomes 

 Completed 199 (55.3)

 Lost to Follow-Up 147 (40.9)

 Discontinued (Adverse Effects) 14 (3.8)

effects, which indicates good overall tolerability of the 

therapy. Tablet consumption data showed that 55.3% of 

participants consumed >144 tablets, aligning with the 

recommended regimen, while 44.7% took fewer than the 

required number. In terms of treatment outcomes, just 

over half (55.3%) successfully completed the TPT 

course, while a significant proportion (66.7%) had  

follow-up, and 3.8% discontinued treatment due to 

adverse effects.

 Table 3a demonstrates the association between 

socio-demographic variables and TPT completion 

among household contacts in Agra District. Age and 

gender were not significantly associated with 

completion, though younger participants (30–39 years) 

showed relatively higher adherence. Head of family 

status was significant, with non-head members 

completing TPT more often than heads of households 

(χ²-4.27, p = 0.039). Occupation showed a strong 

association. (χ² - 51.4, p < 0.001); completion was lowest 

among unskilled workers, while semi-professionals and 

professionals achieved the highest completion rates. 

Education was also significantly associated (χ² - 42.1, p < 

0.001); completion increased steadily with higher 

education, reaching almost 90% among graduates. 

Similarly, socio-economic status strongly influenced 

adherence (χ² - 67.2, p < 0.001), with upper and upper-

middle groups showing the highest completion, and 

lower/low-middle groups the lowest. Marital status was 

also a significant factor (χ² - 8.66, p = 0.013); unmarried 

individuals had higher completion compared to married 

or widowed/divorced participants.

 Table 3b shows that follow-up frequency and 

awareness were strongly associated with TPT 

completion. Participants with monthly (81.6%) or 

bimonthly follow-up (83.0%) had significantly higher 

completion rates compared to those without follow-up 

(0.8%) (χ² - 215, p < 0.001). Similarly, those aware of the 

risks of skipping TPT showed markedly better adherence 

(88.1%) than those not aware (4.2%) (χ² - 244,                

p < 0.001).



Table 3b: Association of Follow-Up and Awareness with TPT Completion in Agra District (N = 360) 

Variables Completed  Not Completed,  p value*
  n (%) n (%)
Follow-Up
 Monthly 80 (81.6) 18 (18.4) <0.001
 Bimonthly 118 (83.0) 24 (16.9) 
 None 1 (0.8) 119 (99.2) 
Awareness of Risks of Skipping TPT
 Aware 193 (88.1) 26 (11.9) <0.001
 Not Aware 6 (4.2) 135 (95.8) 

*Chi-square test (U²) was used to assess the association between treatment completion and socio-demographic 
variables.

Table 3a: Association of Socio demographic Variables with TPT Completion in Agra District (N=360)

Variable Completed Not Completed p value
  n (%) n (%)
Age (years)   
 18–29 91 (58.8) 64 (41.2) 0.128
 30–39 46 (70.7) 19 (29.3) 
 40–49 37 (45.6) 44 (54.4) 
 50–59 22 (45.8) 26 (54.2) 
 >60 3 (27.2) 8 (72.8) 
Gender   
 Male 119 (56.1) 93 (43.9) 0.696
 Female 80 (54.0) 68 (46.0) 
Residence   
 Urban 107 (59.4) 73 (40.6) 0.112
 Rural 92 (51.1) 88 (48.9) 
Head of Family   
 Head 32 (44.4) 40 (55.6) 0.039
 Not Head 167 (57.9) 121 (42.1) 
Occupation   
 Unemployed 104 (56.8) 79 (43.2) <0.001
 Unskilled/ Semi-skilled 9(26.5) 25 (73.5) 
 Skilled/ Clerical/Shop/Farmer 51 (55.4) 41 (44.6) 
 Semi-professional/ Professional 35 (68.6) 16 (31.4) 
Education   
 Illiterate 4 (26.6) 11 (73.4) <0.001
 Primary 1 (20.0) 4 (80.0) 
 Middle School 27 (39.7) 41 (60.3) 
 High School 33 (53.2) 29 (46.8) 
 Intermediate 82 (53.9) 70 (46.1) 
 Graduation 52 (89.6) 6 (10.4) 
Socio-Economic Status
 Upper/Upper Middle 99 (85.3) 17 (14.6) <0.001
 Middle 48 (64.8) 26 (35.2) 
 Lower/Lower Middle 52 (30.5) 118 (69.4) 
Marital Status   
 Married 120 (50.2) 119 (49.8) 0.013
 Unmarried 78 (66.1) 40 (33.9) 
 Widowed/Divorced 1 (33.3) 2 (66.7)  

*Chi-square test (x²) was used to assess the association between treatment completion and socio-demographic 
variables. A p-value <0.05 was considered statistically significant.
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Discussion:

 Tuberculosis (TB) continues to pose a major public 

health threat worldwide, especially in high-burden 

nations such as India. In 2023, India contributed to 

approximately 27% of the global TB burden, with an 
[5] estimated 2.8 million newly diagnosed cases. The 

present study conducted in Agra district, Uttar Pradesh, 

aimed to assess the efficacy of Tuberculosis Preventive 

Therapy (TPT) among household contacts (HHCs) of 

drug-sensitive pulmonary TB patients. The study found a 

TPT completion rate of 55.3%, with 40.9% lost to 

follow-up and 3.8% discontinuing due to adverse effects. 

These findings align with existing literature but also 

highlight critical gaps in TPT implementation that need 

to be addressed to achieve India’s National Tuberculosis 

Elimination Programme (NTEP) goal of TB elimination 
[8]

by 2025.

 The completion rate of 55.3% in this study is 

comparable to findings from other Indian studies, such as 

Mukherjee et al., who reported a 51.8% completion rate 
[9] [10]in West Bengal  but lower than Kumar et al. (2025),  

who observed a 66.5% completion rate in rural Delhi. 

The variation in completion rates may be attributed to 

differences in population awareness, healthcare 

infrastructure, and follow-up mechanisms. For instance, 

the present study identified a significant association 

between regular follow-up (monthly or bimonthly) and 

treatment completion (χ² = 216, p < 0.001), underscoring 

the importance of structured monitoring, as also noted by 
[11]

Shah et al. (2024).  However, 34% of participants in 

this study received no follow-up, which likely 

contributed to the high loss to follow-up rate (40.9%). 

This gap in the care cascade is consistent with global 
[2] 

challenges reported by Alsudrf et al. who highlighted 

substantial dropout rates in latent TB management.

 Soc ioeconomic  and  educa t iona l  f ac to r s 

significantly influenced TPT adherence in this study. 

Participants from higher socioeconomic classes (upper 

and upper-middle) and those with graduate-level 

education exhibited completion rates of 85.3% and 

89.6%, respectively (x² = 67.2, p < 0.001; x² = 42.1, p < 

[10]0.001). These findings corroborate Kumar et al.  who 

noted that higher education correlates with better TPT 

compliance due to increased awareness and health 

literacy. Conversely, lower socioeconomic status and 

illiteracy were associated with poorer adherence, 

potentially due to financial constraints and limited access 

to healthcare facilities, as also reported by Sharma et 
[12]

al.  Additionally, occupational status influenced 

adherence, with professionals showing 68.6% 

completion rates, likely due to better access to resources 

and awareness (x² = 51.4, p < 0.001). Awareness of TPT’s 

importance was a critical determinant of adherence. 

Participants aware of the risks of skipping TPT had an 

88.1% completion rate compared to only 4.2% among 

those unaware (x² = 244, p < 0.001). This aligns with 

Borse et al. (2024), who found that knowledge about 

TPT significantly enhances adherence. However, 53% of 

participants in this study had knowledge about TPT 

indicating a need for improved patient education and 
[13]

counseling.  Stigma and misconceptions, as noted by 
[7]Samudyatha et al.  further complicate TPT uptake, 

particularly among females, who comprised only 41.1% 
 of participants, possibly due to social barriers.

 The study also highlighted environmental risk 

factors, with 64.4% of participants living in 

overcrowded conditions and 43.3% in high TB 

transmission settings. These conditions, as supported by 

Banu et al. increase TB transmission risk and underscore 

the need for targeted interventions in vulnerable 
[14]communities.  Adverse effects, though minimal (3.9% 

reported lethargy or skin rashes), led to discontinuation 

in 3.8% of cases, a lower rate than reported by Sharma et 

al. (2022) (27.5%) but consistent with Yuen et al. (2021) 
 [11,15](7%)  This suggests that while TPT is generally well-

tolerated, even minor side effects can impact adherence 

if not addressed promptly.

 The absence of treatment failure (i.e., no 

participants developed active TB during TPT) is 

encouraging and aligns with the high efficacy of TPT 
(16) 

when adhered to, as per PMTPT guidelines. However, 

the high loss to follow-up rate indicates systemic 

TPT Adherence and Associated FactorsSingh S et al.
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challenges, including inadequate follow-up, drug supply 

issues, and patient-related factors like forgetfulness 

(38.7%) and perceived lack of necessity (41.9%). These 
[17]

barriers are consistent with findings by Alvi et al.  

(2024), who identified drug availability and workforce 
 

burden as key implementation challenges.

 This study represents, to our knowledge, one of the 

first community-based assessment involving household 

contacts of pulmonary TB patients since the nationwide 

rollout of the TPT program to all HHCs in India. 

However, as it was a cross-sectional study conducted at 

only two TB units, the findings may not be widely 

generalizable beyond the study population.

 This study provides valuable insights into TPT 

efficacy in Agra district, highlighting the critical role of 

follow-up, awareness, and socioeconomic factors in 

achieving high completion rates. To enhance TPT 

effectiveness,  interventions should focus on 

strengthening follow-up mechanisms, improving patient 

education, and addressing social determinants like 

poverty and overcrowding. Community-based 

approaches, and digital adherence tools, could bridge 

gaps in the care cascade. These findings contribute to the 

evidence base for scaling up TPT under NTEP, 

supporting India’s goal of TB elimination by 2025.

Conclusion:

 The community based prospective  study conducted 

among 360 household contacts (HHC) of drug-sensitive 

pulmonary tuberculosis (TB) patients in Agra district 

highlights significant challenges in the implementation 

of Tuberculosis Preventive Therapy (TPT). Treatment 

adherence was suboptimal, with 42% intentionally 

skipping TPT due to the absence of symptoms, 4% 

discontinuing due to side effects, and approximately 

41% lost to follow-up. Notably, only 55.3% of 

participants completed the treatment regimen.

 Key factors associated with treatment completion 

included occupation, educational status,  and 

socioeconomic status. Regular follow-up and awareness 

about the consequences of skipping TPT emerged as 

critical determinants of adherence. These findings 

underscore the need for multifaceted interventions at 

individual, family, community, healthcare facility, and 

administrative levels. Strategies such as leveraging 

digital adherence technologies like 99DOTS and 

MERM, enhancing community awareness, reducing 

stigma, and strengthening healthcare infrastructure are 

essential to improve TPT uptake and adherence. 

Implementing these recommendations can significantly 

contribute to the National Tuberculosis Elimination 

Programme’s goal of ending TB in India.
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Introduction:

 Anaemia is a common public health problem and is 

defined by WHO as a Hb concentration of less than 
[1]

11gm/dl for pregnant women.  Globally prevalence of 
[2]

anaemia as estimated by WHO in 2019 was 36.5%.  

According to NFHS 5 in India at least 52.2% pregnant 

women of age group 15-49 years were found to be 

anaemic, whereas in Punjab this figure approached 

51.7% and situation was further grave in rural as 
[3,4]compared to urban area.

Anaemia is one of the important indirect causes of 

maternal mortality accounting for 20% of maternal 
[5,6]

deaths.  Anaemia is also an aggravating factor in 
 haemorrhage, sepsis and toxaemia and also increases 

susceptibility to communicable diseases such as 

tuberculosis and malaria. Anaemic women face the 

further risk of falling into a cycle of multiple pregnancies 

in their efforts to have children that survive, since 

nutritional deficiencies during pregnancy notably reduce 

the chances of infant survival. Increased workload, 
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Abstract:

 Introduction: Anaemia in pregnancy remains a public health problem and is an important indirect cause of 

maternal mortality. Iron deficiency is regarded as the most common cause of anaemia during pregnancy. World 

Health Organization recommends daily oral iron and folic acid (IFA) supplementation as part of antenatal care. 

Despite this recommendation, the use of IFA supplements is still very low in several developing countries. 

Objectives: To determine the prevalence of consumption of IFA supplements and to identify its determinants among 

women while pregnant. Methods: It was a population based cross sectional study done in rural field practice area of 

community medicine. Total of 370 mothers of two months to two years old children were selected by PPS sampling. 

Data so collected was analysed by SPSS using descriptive inferential and chi square test. Results: Prevalence of IFA 

consumption for 180 days or more was 56.7%. Factors like caste, socioeconomic status of family, education of 

respondent as well as husband, parity and knowledge about antenatal care, anaemia and IFA consumption were 

significantly associated with consumption of IFA supplements. Side effects, forgetfulness and lack of knowledge 

about duration of intake were main reasons for discontinuation. Conclusion: There is a need to generate awareness 

regarding importance and correct duration of IFA consumption during pregnancy and constant mobilisation and 

support by health workers is required to increase the compliance

Keywords: Determinants, IFA supplementation, Maternal Anaemia, Punjab
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decreased consumption and increase expenditure of 

energy, all lead to anaemia in women and the condition 

f u r t h e r  w o r s e n s  d u r i n g  p r e g n a n c y  d u e  t o 
[7-10]haemodilution.

 Many nutritional and non nutritional aspects are 

responsible for anaemia during pregnancy. Most 

common cause of nutritional anaemia is iron deficiency 

which can be very easily tackled by consuming iron folic 

acid tablets which are provided free of cost to pregnant 

women for 180 days under Intensified national iron plus 
[11-15]

initiative.  However consumption is far below 

recommended as evident from the fact that only 44.1% 

and 26.0% women when pregnant consumed Iron and 

folic acid tablets for 100 days or more and for 180 days or 

more respectively in India and this figure in Punjab was 
[3,4]55.4% and 40.5% respectively.  Several studies have 

shown various factors responsible for low consumption 

of supplements across India varying from low demand 

by pregnant women to low supply of IFA tablets at health 
[16-18] 

centres. Very few studies have been done in study 

area especially after the implementation of Intensified 

national iron plus initiative (INIPI) /Anaemia Mukt 

Bharat (AMB) which was launched in 2018 under 

POSHAN Abhiyaan to bring down anaemia prevalence 
.[15] from 50% to 32% by 2022 among pregnant women

therefore the study aimed to determine prevalence and 

determinants of IFA consumption among women when 

pregnant residing in rural area of Punjab

Methods: 

 A cross-sectional study was carried out in rural field 

practice area (including 11 villages with total population 

of 31842) attached to one of the medical colleges of 

Amritsar in the month of May-June 2025 after obtaining 

ethical clearance from institutional ethical committee.

Study population: Mothers of two months to two-year-

old children were interviewed by house to house visit 

after taking informed consent. Participants not willing to 

give consent were excluded from study.

Sample size: The sample was calculated by considering 

the proportion of women taking IFA for 180 days during 

pregnancy as 40.5% in Punjab with absolute error of 

margin as 5% and it was estimated to be 370 by using the 

2 2formula N= Z pq/e , where N is sample size, Z is 1.96 at 

95% confidence limit, P is presumed proportion, q is (1-

p) and e is absolute error of margin (0.05).

Sampling Technique: The study subjects were selected 

by probability proportional to size (PPS) sampling 

technique from 11 villages to reach the requisite sample 

of 370.

Data collection: Study participants were personally 

interviewed by the researchers after taking informed 

consent. Purpose of study was explained to them and 

confidentiality was assured. Interview was done in local 

language and information so obtained was recorded on a 

predesigned, pretested, semi structured questionnaire.

Statistical analysis: All the information so collected 

were compiled in Microsoft excel and analysed 

statistically with the help of SPSS version 23. Simple 

percentages and Chi-square test was used to evaluate 

different variables and valid conclusions were drawn.

 Knowledge of participants was assessed by asking 8 

questions each regarding basic antenatal care (TT, IFA, 

antenatal checkups, supplementary diet, BP and weight 

monitoring and avoidance of self medication), and 

knowledge about anaemia and IFA consumption 

(symptoms and effect of anaemia on pregnant women 

and foetus, benefits of IFA consumption, number of IFA 

tablets taken during pregnancy, way of consuming IFA, 

side effects of IFA intake and how to reduce its side 

effects). Participants giving more than four correct 

answers in each section were labelled to have good 

knowledge. Modified Kuppuswamy scale was used for 

assessing socioeconomic status of family.

Results:

 Among 370 study participants 342, (87%) belonged 

to the age group of 18-29 years as shown in Table1. Mean 

age at marriage among study participants was 21.02 ± 

2.57 years while the mean age at first pregnancy was 

22.32 ± 2.63 years. 352 (95.1%) participants were Sikh 

by religion and 236 (63.8%) belonged to scheduled 

caste. 252 (71.4%) lived in joint family. According to 

Modified Kuppuswamy scale 216 (58.4%) belonged to 

upper lower socioeconomic class. 54 (14.6%) 

participants were illiterates and 250 (67.6%) were 
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educated till high or above. More than two third study 

participants 298 (80.5%) registered in first trimester, 182 

(49.2%) had parity one and 194 (52.4%) were anaemic 

while pregnant.
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 As shown in Table 2, 297 (80.2%) and 240 (64.8%) 

study participants had correct knowledge about benefits 

of taking IFA tablets and symptoms of anaemia 

respectively. 174 (47%) study participants could respond 

correctly when inquired on ways of consuming IFA 

tablets and 149 (40.3%) had correct knowledge about 

number/ duration of IFA tablets to be taken during 

pregnancy. Only 88 (23.7%) and 52 (14.1%) study 

participants could tell correctly when asked about effects 

of anaemia on pregnant woman and foetus respectively. 

Correct understanding on side effects of IFA tablets and 

on ways to reduce it was present in 127 (34%) and 46 

(12.4%) participants respectively. 

 Total 143 (38.6%) study participants had good 

knowledge about anaemia and IFA supplement 

consumption. As shown in Figure 1, 210 (56.7%) 

consumed iron and folic acid for 180 days or more and 

160 (43.3%) for less than 180 days. Out of 160 

participants 98 (26.4%) consumed even for less than 100 

days. 

Table 1: Socio demographic profile of study participants 

               (N=370)

Characteristic Frequency, n (%)

Age (Years)

 18-24 180 (48.6%)

 25-29 142 (38.4%)

 >30 48 (13%)

Religion

 Sikh 352 (95.1%)

 Hindu 18 (4.9%)

Caste

 General 102 (27.6%)

 OBC 32 (8.6%)

 SC/ST 236 (63.8%)

Type of Family

 Joint 264 (71.4%)

 Nuclear 106 (28.6%)

Socioeconomic status

 Upper middle 87 (23.5%)

 Lower middle 59 (15.9%)

 Upper lower 216 (58.4%)

 Lower lower 8 (2.2%)

Education

 Illiterate 54 (14.6%)

 Below High 66 (17.8%)

 High and above 250 (67.6%)

Parity

 1 182 (49.2%)

 2 134 (36.2%)

 >3 54 (14.6%)

Trimester of registration

 First 298 (80.5%)

 Second 72 (19.5%)

No.of antenatal visits

 <2 78 (21.1%)

 >3 292 (78.9%)

Whether anaemic during pregnancy

 Anaemic 194 (52.4%)

 Non anaemic 146 (39.5%)

 Status not known 30 (8.1%)

Table 2: Knowledge of study participants on 

               anaemia and iron folic acid consumption 

               (N=370)

Knowledge about anaemia               Response

and IFA consumption Correct Incorrect

Symptoms of anaemia 240 (64.8%) 130 (35.2%)

Effects of anaemia on  88 (23.7%) 282 (76.3%)
pregnant woman

Effects of anaemia on  52 (14.1%) 318 (85.9%)
foetus/foetal outcome 

Benefits of taking  297 (80.2%) 73 (19.8%)
IFA Tablets

No./duration of IFA Tablets 149(40.3)% 221(59.7%)
 to be taken during pregnancy

Way of consuming IFA  174 (47%) 196 (53%)
tablets

Common Side effects of  127 (34.3%) 243 (65.7%)
IFA tablets

How to reduce side effects  46 (12.4%) 324 (87.6%)
of IFA tablets
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Table 3: Socio demographic determinants of IFA consumption during pregnancy (N=370)

Table 4: Obstetric care related determinants of IFA consumption during pregnancy (N=370)

Factors >180 days <180 days Total n=370 Chi Square,
  n=210 (56.7%) n=160 (43.3%)  p value

Caste
 General 86 (84.3%) 16 (15.7%) 102 (27.6%) 50.35, <0.001
 OBC 20 (62.5%) 12 (37.5%) 32 (8.6%) 
 SC/ST 104 (44.1%) 132 (55.9%) 236 (63.8%) 
Type of Family
 Joint  156 (59.1%) 108 (40.9%) 264 (71.4%) 2.17, 0.14
 Nuclear 54 (50.9%) 52 (49.1%) 106 (28.6%) 
Education Status of Participant
 Illiterate 22 (40.7%) 32 (59.3%) 54 (14.6%) 14.83, <0.001
 Below high school 29 (43.9%) 37 (56.1%) 66 (17.8%) 
 High school and Above 159 (63.6%) 91 (36.4%) 250 (67.6%) 
Education status of Husband
 Illiterate 13 (39.4%) 20 (60.6%) 33 (8.9%) 14.63, <0.001
 Below High school 25 (40.3%) 37 (59.7%) 62 (16.8%) 
 High school and Above 172 (62.5%) 103 (37.5%) 275 (74.3%) 
Socio-economic status
 Upper middle 71 (81.6%) 16 (18.4%) 87 (23.5%) 37.56, <0.001
 Lower middle 39 (66.1%) 20 (33.9%) 59 (15.9%) 
 Upper lower and lower 100 (44.6%) 124 (55.4%) 224 (58.4%) 

Factors >180 days,   <180 days,   Total, n=370 Chi Square, 
  n=210(58.5%) n=160 (41.5%)  p value
Parity
 Parity 1  121 (66.5%) 61 (33.5) 182 (49.2%) 14.5, <0.001
 Parity 2 66 (49.3%) 68 (50.7%) 134 (36.2%) 
 Parity 3 23 (42.5%) 31 (57.4%) 54 (14.6%) 
Knowledge of Antenatal care
 Good  187 (60.9%) 120 (39.1%) 307 (83.0%) 24.2, <0.001
 Poor 13 (20.6%) 40 (63.4%) 63 (17.0%) 
Knowledge of anaemia and IFA Consumption
 Good  89 (62.2%) 54 (37.8%) 143 (38.6%) 15.22, <0.001
 Poor 94 (41.5%) 133 (58.5%) 227 (61.4% 
Source of IFA Tablet
 Private 49 (75.4%) 16 (24.6%) 65 (17.6%) 11.5, <0.01
 Government 118 (51.8%) 110 (48.2%) 228 (61.6%) 
 Both 43 (55.8%) 34 (44.2%) 77 (20.8%) 
Place of Antenatal care
 Private 77 (71.3%) 31 (28.7%) 108 (29.2%) 15.32, <0.001
 Government 108 (53.2%) 95 (46.8%) 203 (54.9%) 
 Both 25 (42.4%) 34 (57.6%) 59 (15.9%) 
Trimester of registration
 First 175 (58.7%) 123 (41.3%) 298 (80.5%) 2.4, 0.120
 Second 35 (48.6%) 37 (51.4%) 72 (19.5%) 
No. of Antenatal visits
 <2 22 (31.9%) 56 (68.1%) 78 (21.1%) 32.8, <0.001
 >3 188 (64.8%) 104 (35.2%) 292 (78.9%) 
Whether Anaemic during pregnancy
 Yes 131 (67.5%) 63 (32.5%) 194 (52.4%) 22.63, <0.001
 No 61 (41.8%) 85 (58.2%) 146 (39.5%) 
 Don’t know 18 (60%) 12 (40%) 30 (8.1%) 
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Figure 1: Consumption of IFA supplements by study 

                 participants (N=370)

<100 days

98, 

26%

At least 100 days

62,

17% 

> 180 days 

210, 

57%

Figure 2: Distribution of study participants according to 

                 the reasons* given for consuming Iron Folic 

                 Acid Tablets for less than 180 days (N= 160)

 Figure 2 shows that among 160 mothers who took 

Iron folic tablets for less than 180 days, most common 

reason cited were side effects like nausea, vomiting, 

diarrhoea and pain in abdomen etc. in 49 (30.6 %) 

followed by forgetfulness in 46 (28.7%), lack of 

knowledge about exact duration of intake in 42 (26.2%), 

bad taste in 36 (22.5%) and 27 (16.8%) gave other 

reasons like tablets not available at centre, no need to 

take etc. 

 Table 3 shows higher consumption of IFA tablets in 

participants belonging to General caste, upper middle 

socioeconomic status and having higher education and 

difference was found to be highly significant (p<0.01). 

Type of family was not significantly associated with 

consumption of IFA supplements.( p=0.14).

 Table 4 shows parity, knowledge of antenatal care, 

anaemia and IFA consumption, place of antenatal care, 

source of IFA supplements, number of antenatal visits 

and anaemia during pregnancy were significantly 

associated with consumption of IFA supplements. 

However trimester of registration had no significant 

association. (p=0.12)

Discussion:

 Current study showed majority of study participants 

were Sikhs, lived in joint family, belonged to upper 

lower socioeconomic status and were educated till high 

or above. Majority registered in first trimester and almost 

half were anaemic during pregnancy. 

 Majority of study participants had correct 

knowledge about benefits of taking IFA tablets and 

symptoms of anaemia whereas less than half could tell 

correct ways of consuming IFA tablets and number or 

duration of IFA tablets to be taken during pregnancy. 
[16]Nivedita K et al  revealed that 39.8% were aware of 

[17]
term anaemia. Debbarma et al  reported knowledge 

about no. of tablets to be taken during pregnancy in 
  74.4%. which was higher than our study. Study showed 

knowledge about effects of anaemia on pregnant woman 

and foetus was quite less. Even correct understanding on 

ways to reduce its side effects was present only in few 
[18]

study participants. Similar to our study Suputri et al.  in 

Ethopia reported side effects of IFA tablets and its 

management was known to 50% and 21.7% participants 

respectively.

 Consumption of IFA supplements in our study 

population was found to be more (56.7%) . according to 

NFHS 5 survey in Punjab only 55.4% and 40.5% 

mothers consumed iron and folic acid tablets for 100 and 
[4] [19]

180 days respectively. Vashisht et al  in Haryana 

found consumption of IFA for more than 100 days only in 
[20]38.2%. Saimaa et al  in Puducherry found 64.4% 

adherence to IFA during pregnancy. Similar to our study 
[21] [22] [17]

Singh et al , Mishra et al , Debbarma et al  found 

main reasons for low consumption of supplements as 

side effects, bad taste, forgetfulness and inadequate 

supply whereas Saimaa et al reported unawareness 

(26.9%) and inadequate counselling (23.1%) as one of 

*Multiple answers were allowed

Side 
effects

Forgetfulness Any otherBad taste 
in mouth

Lack of 
knowledge

about duration 
of intake
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the main reason for non-adherence apart from 
[20]forgetfulness (62.8%) and side effects.

 In this study, the probability of consuming Iron and 

folic acid was higher among those who belonged to 

General category, higher socioeconomic status and were 

having higher education. Similar association with  
[19] education was shown by study conducted in Haryana.

[20]
Saimaa et al  reported higher adherence to IFA among 

women with graduation and post graduation and with 

higher income. Education of husband also impacts in a 

great way on utilization of maternal health services as in 

our study 172 ( 62.5%) study participants with husband 

having higher education consumed IFA for more than 

180 days compared to 13(39.4%) with illiterate 
[23]

husbands. A study conducted by Godara et al  found 

better compliance in women belonging to higher 

socioeconomic status similar to our findings. On the 
[24]

contrary Deori et al  showed better compliance in 

women belonging to low socioeconomic status.

 Current study showed more consumption of IFA in 
[24]

primipara similar to study conducted by Deori et al . 

Participants having knowledge about care required 

during pregnancy and anaemia were more likely to 

consume IFA for 180 days or more. This is in line with 

the findings of study done in Indonesia who found 

posit ive correlation between knowledge and 
[18] 

consumption of IFA. whereas study conducted in 
[22]

Kathmandu by Mishra et al  showed no significant 

association. Participants getting care from private 

institution or purchasing IFA from pharmacy shop 

showed significantly higher consumption however early 

registration had no significant association with 

consumption of IFA for 180 days or more as 175 (58.7%) 

and 35 (48.6%) consumed IFA for 180 days or more 
st ndgetting registered in 1  and 2  trimester respectively 

[25]whereas study conducted by Asres et al  in Ethopia 

found that women who started taking antenatal care in 

first trimester were 1.2 times more likely to comply with 

IFA consumption. Participants having three or more 

antenatal visits were more likely to consume IFA for 180 

days or more. Similar results were shown by study done 

in Ballabhgarh, Haryana where increased compliance to 

IFA in mothers having more than 4 antenatal visits was 

[19]observed.  Study shows that participants with anaemia 

during pregnancy 131 (67.5%) were more likely to 

consume IFA for more than 180 days as compared to 
[24]

nonanemic 61 (41.8%) . On the contrary Deori et al , 
[20]

Saimaa et al  found higher adherence to IFA in women 

with no anaemia. Higher consumption could be due to 

the reason that women with anaemia were repeatedly 

counselled to take IFA by health care providers.

Limitations: 

 It was an observational interview-based study so 

recall bias might be there. Further self reported IFA 

intake was considered so there are possibility 

participants who did not take supplements were 

reported. Despite the limitation this study provides better 

evidence and understanding of population as study is 

community based and findings can be generalised for 

general population.

Conclusion:

 Consumption of IFA tablets during pregnancy for 

180 days or more was found only in 56.7% participants. 

Moreover less than half were aware about correct 

number of IFA tablets to be taken during pregnancy and 

less than one third could tell ill effects of anaemia on 

pregnant women and foetus and knowledge about ways 

to reduce side effects was very poor. Side effects 

followed by forgetfulness and lack of knowledge about 

exact duration of IFA supplements to be taken were main 

reasons given for low consumption. So there is dire need 

to educate women about exact number of IFA tablets to 

be taken during pregnancy and risk associated with non 

utilization. Health care providers should also explain the 

associated side effects of IFA supplements and its 

management strategies so as to increase its acceptance. 

Strategies of behaviour change communication as 

mentioned in Anaemia Mukt Bharat can be utilized 

involving community leaders, health workers and health 

care providers.
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Introduction:

 Pain affects different aspects of human being and its 

interpretation varies from one culture and socio-

economic condition to one another. It is a multifactorial 

phenomenon that involves everything from tissue 
[1]

damage to environmental aspects.  According to IASP 

(Indian Association for the study of pain), pain is a 

sensory and emotional experience associated with real or 
[2] potential lesion of tissue. Neuropathic pain is a 

complex, painful condition, difficult to diagnose, and 

treat with a negative impact on patient’s health and 
[3] 

quality of life. Neuropathic pain occurs due to direct 

consequence of a disease or injury that affects the 

somatosensory system. The pathophysiological states 

that determined the onset of neuropathic pain mostly 

involved are metabolic disorder, viral infection, 

chemotherapy-induced, autoimmune disorder, spinal 

cord injury and inflammatory disorder. In patients 
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Abstract:

 Introduction: Neuropathic pain is a complex, painful condition, difficult to diagnose and treat with a negative 

impact on patients' health and quality of life. Objectives: To evaluate the correlation between neuropathic pain and 

quality of life along with identifying the limiting aspects in the daily life of the patients suffering from it; and also, to 

find out association of socio-demographic factors with quality of life. Methods: A cross-sectional study was 

conducted for 3 months among 404 patients with neuropathic pain attending the outpatient department of Neuro-

medicine and Physical medicine of a tertiary care teaching Hospital, Kolkata using WHO QOL-BREF Scale. Data 

were tabulated in MS-Excel spreadsheet, statistical analysis was done in SPSS version 26. Results: Among the study 

participants 264 (65.4%) were female, about 252 (62.2%) were Muslim and 372 (92.2%) were married. More than 

half of the study participants had poor quality of life 238 (59%) with burning 343 (93%), tingling 365 (90%) 

sensation. A total of 290 (72%) of the study participants were suffering from severe pain. It was found that the 

limiting aspect was the psychological domain. Significant association (p<0.05) was seen with age, gender, religion 

and education with QOL. Conclusion: Majority of the study participants had poor quality of life (59%) with the 

greatest impact on psychological domain after the onset of pain and presented a positive attitude for treatment 

towards it.

Keywords: Neuropathic pain, Psychological domain, Quality of life



:: 285 ::

Quality of Life in Patient with Neuropathic PainBhunia S et al.

suffering from neuropathic pain, the perceived pain is 

usually spontaneous, manifesting itself without needing 
[ 4 ]

a stimulus.  It is characterized by abnormal 

hypersensitivity to stimuli (hyperalgesia) and 

nociceptive responses to non-noxious stimuli 
[5](allodynia).  This condition is the result of a series of 

different pathological mechanisms and it is usually 

described based on the anatomic localization or 

aetiology. Damaged nerve fibres send the wrong signals 

to pain centres in body, resulting in neuropathic pain 

(central sensitization) This pathological condition 

substantially affects the quality of life of patients, 

compromising their psychological state. Hence with this 

background a study was carried out to evaluate the 

correlation between neuropathic pain and quality of life 

along with identifying the limiting aspects in the daily 

life of the patients suffering from it; and also, to find out 

association of socio-demographic factors with quality of 

life.

Methods: 

 A descriptive type of observational study with a 

cross-sectional design, was conducted among patients 

attending outpatient department of neuro-medicine and 

department of physical medicine rehabilitation (PMR) 

of tertiary care hospital, Kolkata, West Bengal. The study 

was done for a time period of 3 months. (April 2024 to 

June 2024). All the patients having pain with burning, 

numbness, tingling sensation attending in outpatient 

department were included as study participants. 

Assuming the prevalence as 47.3 % of poor quality of 
[1]

life . p= 0.47; Confidence interval (C.I) = 95%; Level of 

Absolute precision = 5%; standard normal deviate (Z)= 

1.96, the Cochran’s formula for cross-sectional studies 
2 2

was applied which is: n= Z pq/d . After applying the 

formula, the minimum sample size (n) was calculated to 

be 382. Five patients from each department i.e. PMR and 

neuro-medicine department were selected for the 

pretesting of the schedule and were included in the study, 

so after the end of data collection total sample size was 

found to be 404. Dependent variable was Quality of life 

and neuropathic pain and independent variable socio-

demographic characteristics.

 A pre-designed, pre-tested, structured study was 

employed to collect data from the participants, where it 

was first translated to local language and then back 

translated. It comprised of the following variables:          

i) socio-demographic characteristics of the study 

participants; ii) DN4 (Douleur Neuropathique                
[7]

4) questionnaire; iii) WHO QOL BREF  scale for 

assessing the quality of life of patients with neuropathic 
[8] [9]

pain  iv) a visual pain scale to find the intensity of pain  ;

[10]
and v) Michigan Body Map to identify the sites of pain . 

A sample frame of the study participants was first made 

by making a list of the patients attending the out-patient 

department of neuro-medicine and physical medicine 

rehabilitation in between 10 am to 12 noon. 25 was the 

desired sample size achieved each day. Approx 150 

patients attended the out-patient department in last 3 

months. Then sample interval was calculated 150/25= 6. 

First patient was selected randomly from the sampling 
thframe and then every 6  patient was selected and desired 

sample size was achieved. 

 While analysing the WHOQOL-BREF scale the 

patient’s responses were assigned according to their 

corresponding predefined scores ranging from 1 to 5, 

signifying worst possible to best possible health status 

for all questions except question no. 3, 4 and 26, where 

the point values had to be reserved. A domain score was 

calculated for each of the four domains by taking the 

average for each domain and multiplying it by 4. The 

domains scores were converted into a scale from 0 to 100 

(where 100 is the highest QoL and 0 is the lowest QoL) 

by the formula: transformed score = (domain score – 4) 

X (100/16). There is no defined cut-off point for QoL 

according to this scale. The overall domains of 

WHOQOL-BREF were taken together for the analysis of 

the perceived QoL. Individual above the mean were 

classified having good QoL and less than mean was 

having poor QoL. The Visual Pain Scale (often called the 

Visual Analogue Scale (VAS) or Faces Pain Scale) was 



Healthline Journal Volume 16 Issue 4 (October-December 2025)

used to help patients describe the intensity of their pain 

visually-especially when words are not enough or hard to 

explain. Left end = no pain (0) and right end= Worst pain 

imaginable (10). The Michigan Body Map (MBM) is a 

clinical tool used to help patients identify and document 

the location of chronic pain on their body. It’s often used 

in pain clinics and research to assess the distribution of 

widespread pain-especially in conditions like 

fibromyalgia, neuropathy, or chronic musculoskeletal 

pain. It is a diagram of the human body (front and back); 

divided into 19 standard regions. Patients mark the part 

where they feel chronic pain in the past 3 months. The 

DN4 Questionnaire is a screening tool used to identify 

neuropathic pain. The DN4 helps distinguish 

neuropathic pain (nerve-related) from nociceptive pain 

(due to tissue damage). Total 10 items, 7 interviews 

based like burning, painful cold, electric shock, tingling, 

pins and needles, numbness and itching and 3 clinical 

based like hypoesthesia to touch and prick and pain 

increase by brushing). Each yes=1 point. Total score 

ranges from 0-10; Score e” 4 suggests the pain likely to 

be neuropathic in origin. Score< 4 unlikely to be 

neuropathic pain

Ethics: Anonymity and confidentiality of study 

participants were maintained throughout the study. 

Informed verbal consent was taken from each study 

participant. Proposal of study was submitted, and 

clearance was obtained from the Institutional Ethics 

Committee IPGME&R/IEC/2024/0436)

Statistical analysis: Data were tabulated in Microsoft 

Office Excel 2021 (Microsoft Corp, Redmond, WA, 

USA) and analysed using Statistical Package for the 

Social Science (SPSS) version 26.0. Categorical data 

were represented as proportion and with the help of 

suitable diagram. Continuous data were represented as 

mean/median and other suitable measure. Descriptive 

statistics were represented by Mean ± SD, frequency and 

percentage. p<0.05 was considered statistically 

significant.
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Table 1: Distribution of study participants with 

               neuropathic pain according to socio-

               demographic characteristics (N=404)

Variables Frequency Percentage

Age in completed years  

 <35 93 23.0

 36-50 181 44.8

 >50 130 32.2

Gender  

 Female 264 65.4

 Male 140 34.6

Religion  

 Hindu 153 37.8

 Islam 251 62.2

Education  

 Illiterate 208 51.5

 Primary 73 18.4

 Middle school 62 15.3

 Secondary 6 1.4

 Higer-secondary and above 55 13.5

Marital status  

 Single 18 4.4

 Married 372 92.2

 Widowed and divorced 14 3.4

Socio-economic status  

 Upper class 39 9.6

 Upper middle class 88 21.7

 Middle class 98 24.2

 Lower middle class 114 28.2

 Lower class 65 16.3

Results:

 Out of 404 studied participants, 264 (65.4 )% were 

female and age was >50 yrs 130 (52.9%). Most of the 

study participants were Muslim by religion 251 (62.2%) 

and half of the participants (51.4%) were illiterate. 

Majority of the studied participants (92.2%) were 

married and according to the modified BG Prasad’s Scale 

2025, 30.5 % of the patients with neuropathic pain 

belong to lower middle class which was highest and 9% 

belonged to upper class which was lowest.(Table 1)
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 Patients with neuropathic pain was confirmed by 

DN4 Questionnaire. When considering the aspects 

involved in the questionnaire, the most prevalent sensory 

descriptors were tingling (93.3%), numbness (90.3%) 

and burning (88.1). Regarding the physical related to 

sensitivity hypoesthesia to touch was the predominant 

one (79.4%) and 137 (34%) of the study participants had 

good quality of life.

 Table 2 showing mean values of all the four domains 

of WHO QoL BREF Scale, with over all mean score of 

37.13 ±21.65 and lowest being the psychological domain 

which is 25.46±20.1.(Table 2)

 Michigan body map was used to locate the various 

sites of the pain, showed more than half of the study 

participants (54.5%) suffered from lower back pain. 

(Figure 1) A scatter plot showing a negative correlation 

between intensity of pain and overall quality of life 

among the study participants. It showed Spearman 

correlation coefficient: -478 with a p value 0.005. (Figure 

2) Association between quality of life and socio-

demographic characteristics were found to be in age, 

gender, religion and education (Table 3) Binary logistic 

regression showed significant association between age, 

residence  and marital status (p=0.002) with quality of 

life. (Table 4)

Quality of Life in Patient with Neuropathic PainBhunia S et al.

Table 2: Descriptive statistics of quality-of-life scores 

               of participants with neuropathic pain. 

               (N=404)

Domain Mean ±Standard deviation

Overall domain 37.13 ±21.65

Physical health 27.33 ±18.6

Psychological health 25.46±20.1

Social relations 58.42±32.6

Environment 37.30±15.3

Figure 1: A body map showing the location of pain in multiple sites (N=404)

Figure 2: A scatter plot showing the correlation between intensity of pain and overall quality of life. (N=404)



Socio-demographic characteristics                         Quality of life 

  Good n (%) Poor n (%) OR (95% CI) p-value AOR (95% CI) p-value      

Age of the participants (in Completed Years)
 <35 48 (51.6) 45 (48.4) 0.45 0.002 0.953 0.001
 >36-50 80 (44.1) 101 (55.9) (0.43-0.55)  (0.932-0.974) 
 >50 45 (34.6) 85 (65.4)    
Gender
 Male 30 (21.4) 110 (78.6) 0.56 0.001 0.566 0.038
 Female 109 (41.3) 155 (58.7) (0.41-0.76)  (0.331-0.970) 
Religion
 Hindu 39 (25.5) 114 (74.5) 0.89 0.004 0.600 0.05
 Muslim 100 (36.8) 151 (60.2) (0.78-1.87)  (0.359-1.00) 
Marital Status
 Married 136 (36.6) 236 (63.4) 1.23 0.001 1.034 0.002
 Single 0 (0.0) 18 (100) (1.13-1.45)  (3.559-13.431) 
 Widowed/Divorced 3 (23.1) 11 (76.9)    

Table 4: Multivariable binary logistic regression showing association between quality of life and socio-
              demographic characteristics. (N=404)

Model fitness information: Cox and Snell R- Square=0.38, Nagelkerke R-Square=0.56, Omnibus Test of Model 
coefficients was significant (p<0.001) and Hosmer-Lemeshow Goodness of Fit Test was not significant(p=0.040), 
suggesting a good fit of the model 

Table 3: Association of quality of life with socio-demographic characteristics. (N=404)

Socio-demographic characteristics  Quality of life 

  Good  Poor Total Chi-Square Value,
  n (%) n (%) n (%) p-value

Age of the participants (in Completed Years)       
 <35 48 (51.6) 45 (48.4) 93 (100) 10.75, 0.001
 >36-50 80 (44.1) 101 (55.9) 181 (100) 
 >50 45 (34.6) 85 (65.4) 130 (100) 
Gender    
 Male 30 (21.4) 110 (78.6) 140 (100) 15.98, 0.001
 Female 109 (41.3) 155 (58.7) 264 (100) 
Religion    
 Hindu 39 (25.5) 114 (74.5) 153 (100) 8.87, 0.003
 Muslim 100 (36.8) 151 (60.2) 251 (100) 
Level of Education    
 Illiterate 58 (29.7) 150 (72.1) 208 (100.0) 60.33, 0.001
 Primary 43 (58.9) 30 (49.1) 73 (100.0) 
 Middle 35 (56.5) 27 (43.5) 62 (100.0) 
 Secondary 4 (56.9) 2 (43.1) 6 (100.0) 
 Higher Secondary and above 20 (65.5) 35 (34.5) 55 (100.0) 
Marital Status    
 Married 136 (36.6) 236 (63.4) 372 (100.0) 11.47, 0.009
 Single 1 (5.5) 17 (94.5) 18 (100.0) 
 Widowed/Divorced 3 (23.1) 11 (76.9) 14 (100.0) 
Socio-Economic class (Modified B G Prasad Scale)    
 Upper class (I) 15 (38.5) 24 (61.5) 39 (100.0) 18.07, 0.001
 Upper middle class (II) 19 (21.6) 69 (78.4) 88 (100)) 
 Middle class (III) 44 (44.9) 54 (55.1) 98 (100.0) 
 Lower middle class (IV) 31 (27.2) 83 (72.8) 114 (100.0) 
 Lower class (V) 30 (46.2) 36 (53.8) 65 (100.0) 
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Discussion: 

 In this study the mean age was 45 years, 64.5% were 

female. The minimum age was 18 years and maximum 
[1] 

age was 70 years. According to Flavia CA et al. 57.3% 

were women, mean age was 50.6. The minimum age 

observed was 21 years, and the maximum age was 74 

years which was similar with this study. 

 All patients had NP confirmed by DN4. When 

considering the aspects involved in this questionnaire, 

the pain intensity was 5.1±1.2, and the most prevalent 

sensory descriptors were tingling (52%) and burning 

(28%). Regarding the physical signs related to 

sensitivity, hypoesthesia to the touch was the 

predominant one (62%). In this study pain intensity was 

5.5±1.5 with burning (93%), tingling (90%) and 

numbness (88%). 

 This study showed a decrease of psychological 

domain whereas the compared study showed decrease in 

physical domain. In present study it is seen that majority 

of the study participants were having low psychological 
[12]domain. According to Anna Sherly et al , 42.4% 

showed pain in lower back while in this study it showed 

54.4% lower pain which was highest for both the studies. 

The most affected locations of the body were knees, 

lumbar region and head. In 60.2% of interviewees, 

neuropathic pain, of high intensity (VAS = 7.09 ± 3.0) 

predominated, with duration of 8.53 ± 8.8 years and 

mean QoL was reduced in 47.13%.

 By DN4 questionnaire it showed neuropathic pain 

of 65.2% while in the compared study it showed a 

neuropathic pain of 62.4%. The intensity of pain was 

5.1±1.2 where in the compared study it was 7.09 ± 3.0. 
[13]

According to Jensen MP et al  psychological domain of 

quality of life is greatly hampered whereas in this present 
[14]

study it is the same. A study by Troth et al , it is seen that 

chronic pain was present in 35%, where 17.9% presented 

with neuropathic pain and had poor quality of life and 

female were mostly affected in this study, where as in 

present study 59% presented with poor quality of life and 

neuropathic pain and majority were female.

[15] In a study by Garifi et al.  The prevalence was 

higher in women and individuals older than 60. Chronic 

pain with Nociplastic pain was significantly more 

prevalent in women, elderly, illiterate respondents, and 

respondents from lower social class. It was more 

frequently located in the lower limbs, and its intensity 

and duration were higher in comparison with chronic 

pain without neuropathic characteristics; it is also seen in 

present study that lower class and middle class suffers 
[16]

more with neuropathic pain. Bouhasira et al.  

conducted a study, where there was a higher prevalence 

of chronic pain with neuropathic characteristics was 

associated with middle age (50-64 years), manual 

professions and those living in rural areas. It was more 

frequently located in the lower limbs and its intensity and 

duration were higher in comparison with chronic pain 

without neuropathic characteristics; where in present 

study it was also seen the same that lower back pain is 

more.

 Like other studies present study also had some 

limitations. Being a cross-sectional study, it captures 

data at a single point in time, limiting the ability to assess 

changes in quality of life over time or establish cause-

effect relationships. The assessment of quality of life and 

pain intensity was based on self-reported questionnaires, 

which can be influenced by recall bias, emotional state, 

or misunderstanding of question. Detailed psychological 

evaluation should be made. Without follow-up it is not 

possible to understand how pain progression or 

treatment over time affects the QOL.

Conclusion: 

 Majority of the study participants had poor quality 

of life with the greatest impact on psychological domain 

after the onset of pain and presented a positive attitude 

for treatment towards it. Assessing quality of life (QoL) 

should be part of routine care for patients with 

neuropathic pain. Early detection of reduced QoL 

enables personalized treatment and better outcomes. 

Policymakers and administrators must invest in training 

and resources to strengthen comprehensive pain 

management programs.

Quality of Life in Patient with Neuropathic PainBhunia S et al.
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Introduction:

 Adult vaccination is widely recognized as a highly 

cost-effective public health measure with numerous 
[1] 

benefits at various levels. A population-based study 

from 2017-2018 revealed that coverage for vaccination 

among adult population in India is below 2% in which 

1.5%, 0.6%, 1.9% were vaccinated against influenzae, 

pneumococcal vaccine and hepatitis B vaccine 

[2]respectively.  Vaccination protects individuals from 

vaccine preventable diseases, reducing the risk of illness, 
[3] disability, and death. By preventing diseases such as 

influenza, pneumonia, and shingles, immunizations 

contribute to an individual’s overall health and well-
[4]

being, leading to improved quality of life.

 Diabetes is  a chronic,  metabolic disease 

characterized by elevated levels of blood glucose          
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Abstract:

 Introduction: Adult vaccination is widely recognized as a highly cost-effective public health measure, despite 

its benefits many diabetics may not grasp their importance or have misconceptions, affecting their acceptance. The 

purpose of the study was to assess the awareness and to estimate the coverage and find out the level of acceptance of 

adult vaccination. Methods: An observational study with cross-sectional design was conducted in Diabetes OPD of 

tertiary care hospital in Kolkata among 423 diabetics patients using consecutive sampling methods attending 

Diabetic OPD for a duration 6 months (September 2023-February 2024). A pre-designed, pre-tested, structured 

schedule comprising of socio demographic clinical profile, awareness, coverage and acceptance of vaccine was used 

for face-to-face interview. Data were analysed by Microsoft Excel 2019 and SPSS v25.0. Results: Out of 423 

participants more than half (57%) were male, and mean age of them were 50.7 years (±11.2). Ninety one percent 

(91%) of study participants had type II Diabetes Mellitus, and more than two thirds (67.4 %) suffered from co-

morbidities. Thirteen percent (13%) had adequate awareness about adult vaccination and very few (7%) had 

administered Hepatitis B vaccine. Seventy one percent (71%) of the study participants were ready to get Influenza 

vaccine after being aware. Fear of adverse effects and out of pocket expenditure were the major reason from non-

acceptance of vaccines. Conclusion: Eighty-seven percent (87%) of the participants had inadequate awareness 

about adult vaccines and only seven percent (7%) of them had taken Hepatitis B vaccination.

Keywords: Awareness, Coverage, Diabetes Mellitus, Vaccination



:: 292 ::

Adult Vaccination among DiabeticsNaskar S et al.

(or blood sugar) which damages heart, vessels, eyes, 
[5]

kidneys, nerves.  Globally approximately 422 million 

people are suffering from diabetes, and majority were 
[6]  

from low to middle-income nations. From the estimates 

of 2019 reported that 77 million individuals in India were 

suffering from diabetes, and by 2045 it is expected to rise 

to over 134 million. Around 1.5 million diabetes cases 

are diagnosed annually, and its prevalence has been 

steadily rising in recent decades. Still around 57% of 
[7]

these individuals remain undiagnosed.

 Around sixty million population of India are living 

with diabetics, and they are susceptible to morbidity, 

mortality as well as increased hospitalizations due to 

infectious diseases like influenza and pneumococcal 
[8]

disease.  Centres for Disease Control and Prevention 

provide guidelines for those who are more than 19 years 

and immune-compromised. It recommended different 

vaccines for adult like pneumococcal vaccine, Tdap 

(Diphtheria, Pertussis, Tetanus), Herpes Zoster, 

Hepatitis B vaccine, Human Papilloma Vaccine etc. The 

burden of vaccine-preventable diseases (VPDs) in adults 
[9] is a significant public health concern. Narrative review 

analysed that India had a disproportionately high share 

of globally reported cases of diphtheria (60%), Japanese 
[10]

encephalitis (44%), and tetanus (40%) in 2017.  

 Though vaccination is more acceptable among 

children, but it is also essential for adults to prevent 

serious illnesses and complications. In India childhood 

immunization is followed as per National Immunization 

Schedule, but adult immunization is much more far 

behind. Diabetics face higher infection risk due to 

weakened immunity. Promoting vaccination awareness 

is vital to prevent complications and enhance public 

health. Despite vaccination benefits, some diabetics may 

not grasp their importance or have misconceptions, 

impacting their vaccination choices. With this 

background the study was conducted to assess the 

awareness of adult vaccination, to estimate the coverage 

of adult vaccination and to find out the level of 

acceptance of adult vaccination among study 

participants.

Methods:

An observational study with cross sectional design, was 

conducted at Diabetes OPD of tertiary care hospital in 

Kolkata among patients attending Diabetes OPD for a 

duration of 6 months (September 2023-February 2024).

Selection criteria: Those who were more than 18 years 

of age attending Diabetes OPD & has been treated for 

more than 1 year for diabetes were included in the study. 

Pregnant women and seriously ill patients & those who 

did not give informed written consent were excluded 

from the study.

Sample size: Proportion of awareness on adult 

vaccination (52%) was taken from a study conducted by 
[11]

Geneev et al  on knowledge of adult vaccination among 

type 2 Diabetes Mellitus. So, proportion of awareness of 

adult vaccination p=52%, q=1-p, Standard normal 

deviate (Z) = 1.96 at 95% Confidence Interval, Absolute 

error (d) = 5%; applying Cochranes formula sample size 

of 384 achieved, after taking 10% non-response, final 

sample size was 423.

Sampling technique: Consecutive sampling was done. 

Diabetes OPD is scheduled for three days a week; to 

attain the sample size data collected over 3 months and 

around twelve participants were interviewed each day.

Study tools: Study tool was prepared with socio-

demographic variables and clinical (age, gender, marital 

status, religion, residence, highest level of education, 

occupation, their family income, type of family, 

addiction patterns, type of diabetes, family history of 

diabetes, blood glucose level, diabetes management, 

other co-morbidities etc), awareness of adult vaccination 

(Do you think adult vaccination is required for diabetes?, 

if yes reason and name of the vaccine, disease prevented 

from this vaccine etc), coverage of adult vaccination 

(name of the vaccine was taken by the individual, its  

dosage etc) and its acceptance (What are the vaccines 

you are ready to take after being aware- yes/no; if yes 

then which vaccine you want to take- flu vaccine/ 

pneumococcal/ Human Papilloma virus vaccine, 

Hepatitis B vaccine, Recombinant zoster, Tdap vaccine 
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etc. If no reason for non-acceptance). The study tool was 

a pre-designed, pre-tested, structured schedule which 

was designed by a team of two experts including one 

f a c u l t y  o f  C o m m u n i t y  M e d i c i n e ,  a n d  a n 

Endocrinologist. The schedule was then pre-tested 

among 30 patients of the Diabetes OPD and necessary 

modifications were made. Those selected for pre-testing 

were not included in the final study population.

Study variables:

(a)	 Dependent variable:  Awareness of adult 

vaccination, Coverage of adult vaccination, 

Acceptance of adult vaccination

(b)	 Independent variables: Socio-demographic & 

clinical profile- (Age, gender, religion, education, 

occupation, type of Diabetes, duration of diabetes, 

type of medication.)

Study technique and data collection: Diabetes OPD 

was visited, and consecutive eligible patients were 

selected. The informed consent was taken after ensuring 

anonymity and confidentiality and data were collected 

by face-to-face interview. 

Operational definition & Data analysis: 

Adult Vaccination: Adult Vaccination referred to the 

process of vaccinating individuals who have reached 

adulthood (typically 18 years and older) to protect them 
[12]

against various vaccine-preventable diseases.

 An awareness score was allocated to each study 

participant. For awareness of adult vaccination scoring 

the participants were asked the following questions- Do 

you think adult vaccination is required for diabetics? if 

the response is yes then next question was asked What is 

the name of vaccine? What is the dose of vaccine? The 

scoring is as follows: Do you think adult vaccination is 

required for diabetics? Yes - 1; No - 0; Dont know  0; If 

yes, name of the vaccine and number of doses taken, each 

vaccine/disease prevented - 1 point, correct dosage of 

each vaccine stated - 1 point, total score - 12 (since a total 

of 6 vaccines were recommended); thus Maximum score 

= 12 + 1 = 13 and those who scored more than equal to 

median (>6.5) were considered to have adequate 

awareness. All the responses were scored. Vaccination 

coverage for a given vaccine was the percentage of study 
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participants who has been vaccinated by it and coverage 

was considered as whether they were vaccinated with 

any one of the vaccines (pneumococcal vaccine, Zoster 

vaccine, Flu vaccine, HPV vaccine, Tdap vaccine and 

Hepatitis B,). Acceptance was defined as the proportion 

of study participants who are willing to take the vaccines 

after making them aware. 

 Data were checked for correctness, completeness 

and tabulated in Microsoft Excel 2019 (Microsoft Corp, 

Redmond, WA, USA) and then imported to Statistical 

Package for the Social Sciences (SPSS for Windows, 

version 25.0, SPSS Inc.,  Chicago, USA) for 

interpretation and analysis. Descriptive Statistics were 

used to summarize the data. Multivariable binary logistic 

regression was performed to ascertain relationship 

between the dependent and the independent variables. 

All independent variables having p-value<0.20 were 

considered biologically plausible to be included in the 

mult ivar iable  model .  Data  was checked for 

multicollinearity (VIF<10) and variables with p-

value<0.05 were considered statistically significant in 

the final model. 

Ethical considerations: Institutional Ethics Committee 

permission was obtained prior to start of the study 

(Institute Name/IEC/2023/1082 dated 12.12.2023). 

Informed written consent was obtained before each 

interview and all ethical principles were strictly adhered 

to throughout the course of the study.

Results:

 Responses were collected from 423 participants; it 

was found that the mean age group of them were 50.7 

years (±11.2) with a range of 19 years to 85 years. More 

than half (57.2%) of the participants were male, more 

than four fifths (88.4%) were married; nearly three fifth 

of the participants were Hindu (59.8%). Around half of 

them (50.8%) belonged to rural area and one fourth of 

them (24.3%) had educational qualification of primary 

school. More than one fourth (29.8%) belonged to the 

Lower Middle Class of Socioeconomic status as per 
[13]Modified B G Prasad Scale 2023  and twenty six 

percent (26%) were substance user. (Table 1) 



Variables Number Percentage (%)

Type of diabetes

 Type1 37 8.7

 Type 2 385 91.3

Family history of diabetes

 Yes 181 42.8

 No 242 57.2

Duration of Diabetes (years)

 1-5 204 48.2

 6-10 111 26.3

 > 10 108 25.5

Fasting Blood Glucose

 Controlled 205 48.5

 Uncontrolled 218 51.5

Post Prandial Blood Glucose

 Controlled 226 53.4

 Uncontrolled 197 46.6

Medication History

 Oral Hypoglycaemic agent 183 43.3

 Insulin 152 35.9

 Oral Hypoglycaemic  88 20.8

 agent and Insulin

Presence of co-morbidities

 Yes  285 67.4

 No 138 32.6

Table 2: Distribution of study participants as per their 

               Clinical profile (N=423)
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 Out of the study participants majority (91.3%) had 

type II Diabetes, nearly half (48.2%) had diabetes for 

less than 5 years and more than half (57.2%) didnt have a 

family history of Diabetes, more than two third (67.4%) 

had other comorbidities. Nearly half (48.5%) and more 

than half (53.4%) of them had controlled fasting blood 

sugar and post prandial blood sugar respectively. Nearly 

two fifth (43.3%) were on oral hypoglycaemic agent and 

around one third (35.9%) were on Insulin therapy.    

(Table 2)

 It has been found that thirteen (13%) were aware of 

adult vaccination, only one tenth (11.1%) had coverage 

for one or more than one vaccine and maximum 

coverage was for Hepatitis B (7.6%), Pneumococcal 

vaccine (2.6%), flu vaccine (2.4%). Vaccination was 

accepted maximally by nearly three fourth (71.8%) after 

making them aware of it.

Adult Vaccination among DiabeticsNaskar S et al.

Variables Number Percentage (%)

Age (Years)

 18-36 36 8.5

 36-59 292 69.0

 >59 95 22.5

Gender

 Female 181 57.2

 Male 242 42.8

Marital status

 Married 374 88.4

 Unmarried/ Divorced/ 49 11.6

 Separated/Widowed

Religion

 Hindu 253 59.8

 Muslim 170 40.2

Residence

 Rural 215 50.8

 Urban 208 49.2

Education

 Illiterate & non formal 74 17.5

 Primary school 103 24.3

 Middle School 45 10.7

 Secondary 76 18

 Higher Secondary 50 11.9

 Graduate& above 75 17.7

Occupation

 Unskilled 57 13.5

 Semi-skilled 66 15.6

 Skilled 93 21.9

 Semi-professional 12 2.8

 Professional 13 3

 Others 182 43.1

Socioeconomic status (SES)

 Upper 54 12.8

 Upper middle 61 14.4

 Middle 107 25.3

 Lower middle 126 29.8

 Lower 75 17.7

Type of family

 Nuclear 268 63.4

 Joint 155 36.6

Substance use

 Yes  108 26

 No 315 74

Table 1: Distribution of study participants as per 

           their socio-demographic characteristics 

           (N=423)
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 Multivariable Binary Logistic Regression showed 

that those who had educational qualification of higher 

secondary and above [AOR 0.226 (0.062-0.819] had 

significantly lower odds of coverage of adult 

vaccination. Those who were skilled, semi-professional 

and professional worker [AOR 2.930 (1.873-10.837)], 

belonged to upper and upper middle [AOR 2. 570 

(1.985-6.707)] had higher odds of association with 

coverage of adult vaccination. (Table 3)

 Multivariable Binary Logistic Regression showed 

that those educational qualification was higher 

secondary and above [AOR 0.439 (1.171-1.075)], 

belonged to socioeconomic status of middle class [AOR 

1.607 (1.889-2.904) and had type 1 diabetes mellitus 

[2.378 (1.085-5.212] had significantly higher odds of 

acceptance of adult vaccination. (Table 4)

 Sperman correlation showed that those who had 

more duration of diabetes mellitus had positive 

correlation with awareness score for adult vaccination 

which was statistically significant. (Figure 1)

 Fear of adverse effects (55.5%), out of pocket 

expenditure (47.9%), and over reliance on existing 

immunity (32.7%) were the main reason for non-

acceptance of adult vaccination among the study 

participants. (Figure 2)

 Present study was conducted in Diabetes OPD 

tertiary care hospital in Kolkata, India, where it was 

found that most of the study participants were male with 

mean age of 50.7 years, whereas a study conducted by 
[11]

Geneev et al.  in endocrinology department of a tertiary 

care hospital of Punjab concluded that mean age group of 
[14]

the study participants were 65 years; Kunnuru et al.  in 

their South Indian research revealed that majority of the 

study participants were males (55.6%) and mean age 

group was 54 years. There was a community-based study 
[15]

conducted in Vishakhapatnam by Yeluri et al.  among 

health care professionals on their attitude, beliefs and 

barriers on adult vaccination showed that majority of the 

study participants were male (66%) with mean age of 

45.2 years.

Table 3: Association between socio-demographic profile and adult vaccination coverage (N=423)*

Model fit: Omnibus test- 0.001, Hosmer-Lemeshow-0.487; Nagelkerke R-0.167. *Binary Logistic Regression, 

**(Housewife, business, retired/at home)

Variables Coverage, n (%) OR (95% CI) AOR (95% CI) p value

Education

 Illiterate & non formal 4 (5.4) Ref Ref -

 Upto secondary 10 (4.5) 1.061 (0.339-3.325) 1.014 (0.356-3.248) 0.982

 Higher Secondary and above 22 (17.6) 0.181 (0.058-0.565) 0.226 (0.062-0.819) 0.024

Occupation

 Unskilled, semiskilled 9 (7.3) Ref Ref  -

 Skilled, semi-professional, professional 9 (7.6) 1.145 (1.393-4.437) 2.930 (1.873-10.837) 0.038

 Others** 18 (9.9) 1.597 (1.145-3.311) 2.209 (0.465-8.481) 0.319

Socio-economic status

 Upper, Upper Middle 9 (4.5) 4.491 (1.970-10.241) 2.570 (1.985-6.707) 0.049

 Middle 7 (6.5) 3.008 (1.216-7.437) 2.265 (0.828-6.198) 0.111

 Lower Middle, Lower 20 (17.4) Ref Ref -

Type of family

 Nuclear 28 (10.5) 1.46 (1.20-1.05) 0.74 (0.31-1.77) 0.512

 Joint 8 (5.2) Ref Ref Ref

Substance use

 Yes 5 (4.6) 2.24 (1.85-5.93) 2.07 (0.74-5.72) 0.218

 No 31 (9.8) Ref Ref -



Figure 1: Scatter plot showing relationship between awareness and duration of diabetes (N=423)
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Model fit: Omnibus Test-0.05, Hosmer-Lemeshow-0.878; Nagelkerke R-0.084. *Binary Logistic Regression, 

**(Housewife, business, retired/at home)

Variables Acceptance, n (%) OR (95% CI) AOR (95% CI) p value

Gender

 Female 99 (54.7) Ref Ref -

 Male 151 (62.4) 1.371(0.929-2.032) 1.345(0.891-2.073) 0.151

Education

 Illiterate & non formal education 39 (52.7) Ref Ref -

 Upto Secondary 137 (61.2) 1.355(0.736-2.482) 1.143(0.564-2.333) 0.711

 Higher Secondary and above 51 (40.8) 1.545(2.235-3.247) 0.439(1.171-1.075) 0.040

Occupation

 Unskilled, semiskilled 71 (42.8) Ref Ref -

 Skilled 63 (67.8) 0.893(0.563-1.417) 0.764(0.420-1.389) 0.324

 Semi-professional, professional 16 (64) 0.581(0.344-0.980) 0.873(0.339-2.245) 0.777

 Others ** 100 (54.9) 0.686(0.288-1.633) 1.035(0.591-1.813) 0.905

SES 

 Upper, Upper Middle 30 (39.5) 1.079(0.672-1.734) 0.964(0.561-1.658) 0.896

 Middle 47 (37.6) 1.771(1.036-3.028) 1.607(1.889-2.904) 0.049

 Lower Middle, Lower 54 (50.5) Ref Ref -

Type of diabetes

 Type1 28 (75.7) 2.301(1.061-5.022) 2.378(1.085-5.212) 0.031

 Type 2 221 (57.4) Ref Ref -

Table 4: Association between socio-demographic profile with acceptance of adult vaccine (N=423)*
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 The recent study revealed that only 13% had 

adequate awareness towards vaccination and 7.6%, 

2.6% and 2.4% had coverage towards Hepatitis B, PCV 
[11]

and flu vaccine coverage respectively; but Genev et al.  

concluded that 53% of the study participants were aware 

of adult vaccination and the coverage for influenzae 

vaccine and pneumococcus vaccine were 2% and 0.7% 
[14]

respectively whereas Kunnuru et al  showed that only 

2.5% had coverage towards PCV vaccine and 0.5% had 

coverage for influenzae vaccine.

 Current study showed that 71.8% had acceptance 

towards vaccination after making them aware of adult 
[11] [14] 

vaccination, though Genev et al. and Kunnuru et al.

had 72.4% and 76.2% acceptance towards adult 

vaccination.

[16]  Kwan Chan et al conducted research in Hong 

Kong showed that those aged 65 years, with educational 

level of secondary school with household income above 

HKD 50000 were associated with low vaccination 

coverage but in this study those who had educational 

qualification of higher secondary and above [AOR 0.226 

(0.062-0.819] had significantly lower odds of coverage 

of adult vaccination; and belonged to Upper class [AOR 

11.95 (2.50-57.10)], skilled, semi-professional and 

professional worker [AOR 2.930 (1.873-10.837)], 

belonged to upper and upper middle [AOR 2.570 (1.985-

6.707)] had higher odds of association with coverage of 

[16]adult vaccination Also, in previous study  those who 

had coronary artery disease and older willing to take flu 

vaccination but with a secondary educational level and 

with income of HKD 15000-30000 or HKD 30000-

50000 were less inclined towards vaccination but in this 

study those who had type 1 diabetes mellitus and 

socioeconomic status of middle class showed 

significantly higher odds of low acceptance of adult 

vaccination. 

 Current study revealed that fear of adverse effects, 

out of pocket expenditure and overreliance of immunity 

were the main reason for non-acceptance of adult 
[11] [14]

vaccination; in Genev et al  and Kannur et al  it was 

identified that main reason for rejection were financial 

reasons and fear of complications respectively.

 Healthcare professionals sometimes miss 

opportunities to assess and recommend vaccines during 

routine healthcare visits, it’s important to continue 

efforts to improve adult vaccination rates to protect 

individuals and communities from vaccine-preventable 
[16] 

diseases. Public health organizations, healthcare 

providers, and individuals all have a role to play in 

achieving higher vaccination coverage among    
[17-18] [19]adults.  A study by Riccio et al  regarding 

knowledge, attitude, practices, and behaviour of 

healthcare professionals (HCPs) about vaccinations 

against pneumococcal, influenza, and hepatitis B in 

Figure 2: Rader diagram demonstrating distribution of adult vaccination among the study 

participants based on the reason for non-acceptance (N=119)

47.9%

15.1%15.1%
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Introduction:

 India has experienced a shift in its disease patterns 

due to an epidemiological transition: mortality from 

communicable, maternal, neonatal, and nutritional 

diseases (CMNNDs) has significantly decreased, while 

non-communicable diseases (NCDs) and injuries have 

substantially increased their contribution to the overall 
[1]disease burden and mortality.  By 2021, global 

estimates from the Global Burden of Disease (GBD) 

study indicate that non-communicable diseases 

accounted for approximately 63% of total disability-

adjusted life years (DALYs) worldwide, while 

communicable, maternal, neonatal, and nutritional 

diseases contributed about 27% and injuries around 

10%, reflecting a continued epidemiological transition 
[2]

toward chronic conditions.  Additionally, increasing 

urbanization and globalization in the developing world 
[3]are likely to lead to a higher prevalence of NCDs.

Published : 10-01-2026Received :  01-07-2025 Accepted : 08-01-2026

Correspondence: Dr. Pratik M Makwana, pratikkumar0505@gmail.com

1 2 3 4
Pratik M Makwana , Krupa R Gondaliya , Sukesha P Gamit , Jayant R Patel

A Cross-Sectional Study of Diabetes Mellitus Profile among Bus Drivers of Surat 
City Depot, Gujarat, India

1 3 4Senior Resident Doctor, Assistant Professor, Tutor, Community Medicine Department, Government Medical 
College, Surat, India
2Causality Medical Officer, Government Medical College, Surat, India

Abstract:

 Introduction: India is witnessing a growing burden of non-communicable diseases (NCDs), with type 2 diabetes 

mellitus emerging as a major public health challenge. Gujarat, with its oil- and sugar-rich diet, ranks second 

nationally in diabetes prevalence. Among high-risk occupational groups, professional bus drivers are particularly 

vulnerable due to sedentary lifestyles, poor dietary habits, and limited physical activity. Objective: To estimate the 

prevalence of diabetes among bus drivers. To determine risk factors associated with diabetes. Methods: This study 

was conducted from May to August 2023 at two major bus depots in Surat, Gujarat. Based on the NFHS-5 prevalence 

of diabetes and using universal sampling, a total of 321 eligible bus drivers were included. Data were collected via a 

pretested, semi-structured questionnaire. Data analysis was done using SPSS v26, Epi Info v3, and Excel 2019, 

applying univariate and bivariate analyses. Results: The majority were aged 31–40 years 167 (52%), belonged to 

socioeconomic Class 2 159 (50%), and had 0–5 years of job experience 188 (58%). About 45 (14%) reported health 

issues, primarily hypertension 13 (29%) and diabetes 12 (27%). Diabetes prevalence was significantly associated 

with education (p<0.001), socioeconomic class (p=0.018), and urban residence (p=0.04). Diabetic drivers were 

older, had longer job tenures, and higher incomes (p<0.05). Conclusion: There were significant associations 

between diabetes prevalence 30 (9.3%) and factors such as age, education, waist-to-hip ratio, residence, income and 

job tenure

Keywords: Bus drivers, Diabetes, Gujarat, Physical activity
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 Type 2 Diabetes Mellitus, which is often associated 

with lifestyle factors, has reached epidemic proportions. 

Several factors contribute to the development of 

diabetes, including genetics, lifestyle choices, and 

environmental factors. Healthcare costs associated with 

diabetes treatment, as well as the indirect costs related to 

lost productivity, are high. This can strain both national 

healthcare systems and individual households. Diabetes 

alone is responsible for 1.6 million deaths, making it the 
[4]ninth leading cause of death globally.  

 According to a 2025 article summarizing the most 

recent International Diabetes Federation (IDF) 

“Diabetes Atlas”, India had about 89.8 million adults 

(age 20–79) with diabetes in 2024 - placing it among the 

countries with the largest diabetic adult populations 
[5]worldwide.

 Recognized as one of the affluent and developed 

states of India, Gujarat’s dietary habits—rich in oil and 
[6]

sugar—contribute to its high diabetes burden.  It ranks 

second in the country for the highest number of diabetic 
[6]patients, following Tamil Nadu.  Although exact figures 

are not available, it is estimated that around 10% of 

Gujarat’s population, close to 50 lakhs, may have 
[6]diabetes.

 But beyond general population trends, professional 

bus drivers represent a particularly high-risk group. 

Heal th  issues ,  par t icular ly  d iabetes  and i t s 
[7]

complications, can increase the risk of road accidents.  

Both diabetic neuropathy and retinopathy can impair 

muscle function and vision, and treatment side effects 

such as hypoglycaemia may cause increased reaction 
[8]time, imbalance, and even loss of consciousness.  These 

issues not only endanger drivers and others on the road 

but also lead to reduced work performance and increased 
[9]absenteeism, adding to the societal financial burden.

 It is crucial to address the chronic disease risk 

factors among drivers. They sit over three hours longer 

than office workers, consume unhealthy diets, and 
[10] 

engage in minimal physical activity.

[11] A study by Kohli P et al.  revealed that 25.0% of 

drivers in Gujarat had visual function-threatening 

systemic diseases, with diabetes mellitus being the most 

common pathology at 18.7%. Sudden hypoglycaemic 

episodes while driving have been experienced by 13 to 
[11–13]

66% of drivers,  and peripheral neuropathy affecting 

lower limb sensation further impairs their ability to 
[15]control vehicle pedals.

 Therefore, the present study aims to assess the 

burden of chronic disease and associated risk factors 

among drivers in order to better understand the extent of 

the problem and the contributing factors.

Methods:

 A field based cross-sectional study was conducted 

from May to August 2023 at Bus Depot 1 and Depot 2, 

located in Sufi Baug, Mahidharpura, and Begampura 

areas of Surat, Gujarat.

Study Population and Sampling: A desk review 

identified a total of 373 bus drivers employed across both 

depots. Since the study population was finite and 

accessible, universal sampling was adopted, and all 

eligible drivers were approached for participation. Of 

these, 37 were unavailable or could not be contacted, and 

15 were transferred during the study period. Therefore, 

data were collected from 321 bus drivers. 

Inclusion Criteria: The participants were currently 

employed at the Surat bus depots and demonstrated a 

willingness to take part in the study. All eligible 

individuals provided informed consent prior to 

enrollment and agreed to undergo blood sample 

collection as part of the study protocol.

Exclusion Criteria: Individuals who were absent from 

duty or unwell during the study period were excluded. 

Additionally, those who could not be contacted despite 

three consecutive follow-up attempts through telephone 

calls or personal visits were also excluded from the 

study.

Ethics committee: ethical clearance was taken from the 

college ethics committee with reference number: - 

GMCS/ONLINE EC ID- Protocol number 720/23.

Data Collection: Data collection period was 4 months 

from 01/05/2023 to 30/08/2023. Following permission 

from depot authorities, daily lists of on-duty drivers were 

obtained. A minimum of five participants were 
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interviewed each day, covering various shifts. Data were 

col lected using a pretested,  semi-structured 

questionnaire capturing sociodemographic details, 

medical history (including diabetes and hypertension), 

lifestyle habits, occupational details, family history, 

treatment specifics, and associated costs.

Clinical Assessment: Random Blood Sugar (RBS) 

levels were measured using a glucometer. Diabetes was 

diagnosed according to the American Diabetes 

Association (ADA) Standards of Care 2023, using an 
[16]

RBS > 200 mg/dL.  RBS 140–199 mg/dL used as 

prediabetes cut off. Known and newly diagnosed 

diabetic individuals received counselling and were 

referred to the Department of Medicine at New Civil 

Hospital, Surat, for further management.

 Socio-economic status was assessed using the 

Modified BG Prasad Classification, updated as per the 

Consumer Price Index for Industrial Workers (CPI-IW), 
[17]

based on the 2022 revision by Pandey et al.

 Waist–Hip Ratio (WHR) was calculated by dividing 

waist circumference by hip circumference, and 

participants were classified according to WHO cut-off 

values. For men, a WHR of <0.90 was considered low, 

0.90–0.99 moderate, and >1.00 high, as per the WHO 

Expert Consultation (2011) guidelines.

 Body Mass Index (BMI) was calculated as weight in 

kilograms divided by height in meters squared (kg/m²), 

and participants were classified according to WHO 

criteria. Individuals with a BMI of less than 18.5 kg/m² 

were categorized as underweight, while those with a 

BMI between 18.5 and 24.9 kg/m² were considered to 

have normal weight. A BMI of 25.0 to 29.9 kg/m² was 

classified as overweight. Obesity was further 

categorized into three classes: Obese Class I (30.0–34.9 

kg/m²), Obese Class II (35.0–39.9 kg/m²), and Obese 
[18]

Class III (>40.0 kg/m²), as per the WHO classification.

 Physical exercise status was categorized based on 

t h e  Wo r l d  H e a l t h  O r g a n i z a t i o n  ( W H O ) 

recommendations for adult physical activity. 

Participants reporting at least 150 minutes of moderate-

intensity aerobic physical activity per week, according to 
[19]

WHO Global Physical Activity Guidelines.
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 Frequency of consuming restaurant-prepared meals 

was assessed using a food frequency questionnaire 

approach commonly used in nutritional epidemiology. 

Participants were classified as None (no restaurant meals 

consumed), Occasional (infrequent consumption, less 

than once per week), or Regular (one or more restaurant 

meals per week), based on methods described in 
[20]nutritional epidemiology literature.

Data Analysis: Data were entered into Microsoft Excel 

(2019). Descriptive statistics (frequencies and 

percentages) were generated using Microsoft Excel 

(2019). Inferential statistical analyses were performed 

using IBM SPSS Statistics version 26. Associations 

between categorical variables were analysed using the 

Chi-square test, while comparisons of means were 

performed using one-way analysis of variance 

(ANOVA). A 95% confidence interval was considered, 

and exact p-values were reported. A p-value <0.05 was 

considered statistically significant.

Result:

 A total of 321 bus drivers from both depots in Surat 

participated in the study. All participants 321 (100%) 

were male. The largest age group was 31-40 years, 

representing 156 (52%) of participants, followed by 84 

(26%) aged 51-60, 49 (15%) aged 41-50, and 21 (7%) 

aged 21-30. Half of the participants 159 (50%) belonged 

to Socio-economic Class 2, earning between 4,411 and 

8,821 per month. Class 3 comprised 84 (26%) of 

participants with incomes between 2,647 and 4,410, and 

Class 1 included 69 (21%) with incomes above 8,822. 

Only 9 (3%) belonged to Class 4, earning between 1,323 

and 2,646, and none fell into Class 5 (below 1,323).

 The largest group of participants 188 (58%) had 0-5 

years of job experience, followed by 67 (21%) with 21-

25 years, 31 (10%) with 6-10 years, and 29 (8%) with 

over 26 years. A small proportion had 9 (3%) had 11-20 

years of experience. The majority 208 (65%) slept 0-7 

hours daily, while 113 (35%) slept 8-14 hours.

 Most participants 276 (86%) did not report any 

health problems, while 45 (14%) did. Among those with 

health concerns, hypertension 13 (29%) and diabetes 

mellitus 12 (27%) were the most prevalent. Other issues, 

such as piles, affected 5 (11%) of participants, and 7 

(15%) reported additional health concerns.



Table 1: Sociodemographic and Health-Related 

               Profile of the Study Population (N = 321)

Variable Participants, n (%)

Marital status
 Married 306 (95)
 Unmarried 13 (4)
 Separated 2 (1)
Family
 Nuclear 145 (45)
 Joint 98 (31)
 Third generation 78 (24)
Duty hours/week 
 1-20 hours 10 (3)
 21-40 hours 14 (4)
 41-60 hours 218 (68)
 61-80 hours 67 (20)
 81-100 hours 12 (5)
Diet 
 Mixed food 140 (44)
 Vegetarian 181 (56)
No of tea/day
 None 24 (7)
 1-5 times 279 (87)
 6-10 times 18 (6)
Habit of paan  
 Yes 209 (65)
 No 112 (35)
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majority 23 (77%) spent 0-500 on investigations, while 3 

(10%) spent 501-1000, and 4 (13%) reported no costs.

 Most participants 17 (85%) had been undergoing 

treatment for 0-7 years, 3 (15%) for 8-14 years. 

 Table 1 summarizes the majority of participants 

were married 306 (95%) and lived in nuclear families 

145 (45%). Most reported working 41–60 hours per 

week 218 (67%). Dietary habits showed 181 (56%) were 

vegetarians, and 279 (87%) consumed tea 1–5 times 

daily. A significant portion 209 (65%) had a habit of 

chewing paan. 

 Among the study participants with known diabetes 

mellitus, the majority had a duration of illness of 0–7 

years 17 (85%), while only 3 (15%) reported a duration 

of 8–14 years. Most participants were on oral 

hypoglycaemic agents 19 (95%), with a small proportion 

using Ayurvedic treatment 1 (5%). Treatment 

discontinuation was reported by nearly one-fourth of 

participants 5 (25%), whereas 15 (75%) were continuing 

treatment regularly. A family history of disease was 

present in 7 (35%) of participants, while 17 (65%) 

reported no such history. Only 4 (20%) of participants 

had Mediclaim coverage, and a large majority 16 (80%) 

were not covered by any health insurance.

 In Table 2 a statistically significant association was 

observed between diabetes status and participants 

education level (χ²=31.684, p<0.001) and their 

work/housing class (χ²=11.87, p=0.018). Similarly, 

residence type showed a significant association with 

diabetes (χ²=6.29, p=0.04), with urban participants 

showing higher prevalence. However, lifestyle factors 

such as alcohol consumption (χ²=2.72, p=0.25), smoking 

(χ²=2.83, p=0.24), and paan chewing (χ²=0.37, p=0.83) 

did not show statistically significant associations.

 Table 3 shows no statistically significant 

associations were found between diabetes status and 

sleeping time (χ²=8.45, p=0.07), BMI classification 

(χ²=14.92, p=0.135), physical exercise (χ²=1.38, 

p=0.50), or frequency of restaurant meals (χ²=4.04, 

p=0.40). Although higher proportion of diabetes 

observed among obese individuals and those with 

sedentary lifestyles, however, these differences did not 

attain statistical significance.

 Counselling was widely utilised, with 29 (88%) 

participants receiving counselling mainly at the time of 

diabetes diagnosis and during follow-up visits. The 

counselling was provided by healthcare professionals at 

government health facilities, focusing on lifestyle 

modification, medication adherence, and complication 

prevention. Awareness of diabetes-related complications 

was high, with 24 (73%) participants being informed, 

while 9 (27%) were not.

 A large majority 28 (85%) purchased their 

medication from private sources. In addition, 31 (91%) 

bought medicine monthly. In terms of spending, 17 

(52%) of participants spent 0-500 on medicine, 8 (24%) 

spent 501-1000, and 5 (15%) spent more than 1000.

 Most participants 27 (87%) used private facilities 

for medical investigations. Additionally, 21 (68%) 

undergoing monthly tests, 6 (19%) every three months, 1 

(3%) every six months, and 2 (6%) irregularly. The 



Variable  Disease

  DM (30)  Normal (256)  Pre-DM (35)  χ² value, 
  n (%) n (%) n (%) p-value

Education
 Primary education 8 (27.6) 16 (55.2) 5 (17.2) 31.684, <0.001
 Secondary education 13 (14.0) 65 (69.9) 15 (16.1) 
 Higher Secondary education 9 (6.7) 113 (84.3) 12 (9.0) 
 Graduation 0 (0.0) 52 (94.5) 3 (5.5) 
 Post-Graduation 0 (0.0) 10 (100.0) 0 (0.0) 
W/H Class
 High 13 (17.6) 55 (74.3) 6 (8.1) 11.87, 0.018
 Low 10 (5.6) 152 (84.4) 18 (10.0) 
 Moderate 7 (10.4) 49 (73.1) 11 (16.4) 
Residence
 Rural 14 (6.6) 177 (83.1) 22 (10.3) 6.29, 0.04
 Urban 16 (14.8) 79 (73.1) 13 (12.0) 
Drinking (alcohol)
 Yes 9 (13.6) 48 (72.7) 9 (13.6) 2.72, 0.25
 No 21 (8.2) 208 (81.6) 26 (10.2) 
Smoking
 Yes 5 (17.2) 20 (69.0) 4 (13.8) 2.83, 0.24
 No 25 (8.6) 236 (80.8) 31 (10.6) 
Paan chewing
 Yes 21 (10.0) 165 (78.9) 23 (11.0) 0.37, 0.83
 No 9 (8.0) 91 (81.3) 12 (10.7) 

Table 2: Association Between Sociodemographic and Behavioural Correlates with Diabetes Status Among 
              Participants (N = 321)

Note. (χ2 = chi-square value, W/H= WAIST / HIP Ratio, DM= Diabetes Mellitus)
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Variable  Disease

  DM (30)  Normal (256)  Pre-DM (35)  χ² value, 
  n (%) n (%) n (%) p-value

Sleeping time
 Day 1 (1.4) 63 (88.7) 7 (9.9) 8.45, 0.07
 Night 29 (11.8) 190 (77.2) 27 (11.0) 
 Not defined 0 (0.0) 3 (75.0) 1 (25.0) 
BMI class
 Normal  10 (6.0) 141 (84.9) 15 (9.0) 14.92, 0.135
 Obese 1 5 (20.0) 18 (72.0) 2 (8.0) 
 Obese 2 0 (0.0) 3 (75.0) 1 (25.0) 
 Obese 3 0 (0.0) 2 (66.7) 1 (33.3) 
 Overweight 14 (14.3) 70 (71.4) 14 (14.3) 
 Underweight 1 (4.0) 22 (88.0) 2 (8.0) 
Physical exercise
 Yes 4 (12.5) 23 (71.9) 5 (15.6) 1.38, 0.5
 No 26 (9.0) 233 (80.6) 30 (10.4) 
Restaurant’s meal
 None 18 (12.7) 107 (75.4) 17 (12.0) 4.04, 0.4
 Occasional 4 (8.0) 41 (82.0) 5 (10.0) 
 Regular 8 (6.2) 108 (83.7) 13 (10.1) 

Table 3: Association of Sleep Pattern, BMI, and Lifestyle Behaviours with Diabetes Status Among Study 
               Participants (N = 321)

Note. χ2 = chi-square value, BMI= Body Mass Index, DM= Diabetes Mellitus
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Variables  Normal (256) Pre-DM (35) DM (30) f-value P-value

  (Mean ±SD) (Mean ±SD) (Mean ±SD) 

Age (years) 39.9±8.4 45.5±8.4 49.5±8.5 22.134 .000

Per-capita income 6734±8618 7723±4251 9223±8130 3.129 .045

Driver job (years) 7.5±9.4 13.3±10.4 19.2±9.1 24.267 .000

Table 4: Association of Age, Income, Job Duration, and Medical Expenditures with Diabetes Status (N = 321)

(DM= Diabetes Mellitus)

sugar consumption, and paan use is linked to tobacco 

exposure, both of which are known to influence 

glycaemic control and increase the risk of diabetes-

related complications. But no significant associations 

were observed between lifestyle habits drinking (p = 

0.25), smoking (p = 0.24), tea consumption(p = 0.423) 

and paan/tobacco use (p = 0.83) and diabetic status, 

suggesting these behaviours may not play a major role in 

diabetes risk within the studied population. These 
[23]findings align with studies by D. Suresh Kumar et al.  

[18]
and Mohamed Ali Kamal et al.  who also found no 

significant links between diabetes and these behaviours. 

 Sleep patterns did not show a significant association 

with diabetic status (p = 0.07), suggesting that sleep 

behaviour may not be independently associated with 

diabetes status in this population. Additionally, no 

significant difference was found in daytime sleep hours 

across groups (p = 0.695). These findings are consistent 
[21]with Sravanthi G et al.  who also reported no significant 

associations between sleep patterns and diabetes             

(p = 0.327). 

 BMI classification did not show a significant 

association with diabetes (p = 0.135), though trends were 
[19]noted. However, Gadekar R D et al.  reported a 

significant association between BMI and diabetes          

(p < 0.01), which was not observed in our study. 

 Physical exercise showed no significant association 

with diabetic status (p = 0.50). These findings are 
[21]supported by Sravanthi G et al.  who found no 

significant relationship between physical exercise and 

diabetes (p = 0.809).

 The frequency of dining out showed no significant 

association with diabetic status (p = 0.40).

 The analysis reveals a strong positive association 

 In Table 4, a significant difference was observed in 

the mean age across the three glycaemic groups, with 

diabetic participants being older (Mean = 49.5 years) 

compared to pre-diabetic (45.5 years) and normal 

individuals (39.9 years) (F=22.134, p=0.000). Driver job 

duration also showed a significant increasing trend with 

glycaemic status (F=24.267, p=0.000), indicating longer 

job tenure among diabetic individuals. Per-capita 

income differed significantly across groups (F=3.129, 

p=0.045), with higher income seen among diabetics. 

Discussion:

 Present study demonstrates a significant association 

between educational level and diabetic status                 

(p < 0.001), emphasizing the role of education in chronic 

disease prevention and the need for targeted health 

education interventions. In contrast, Kamal Batcha 
[18]

Mohamed Ali et al.  found no significant association 

between education and diabetes (p = 0.998). 

 A statistically significant association was observed 

between waist-to-hip (W/H) ratio classification and 

diabetic status (p < 0.05), suggesting its potential utility 

as a predictor for cardiometabolic risk. These findings 
[19]align with those of Gadekar R D et al.  who also 

reported a significant association between W/H ratio and 

diabetes (p < 0.001). 

 A significant association was found between place 

of residence and diabetic status (p < 0.05), indicating the 

need for location-specific public health strategies to curb 

the diabetes burden. These findings are consistent with 
[18]

those of Mohamed Ali Kamal et al.  who reported a 

significant association between residence and diabetes 

(p = 0.010). 

 Although  tea intake is often associated with added 
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between increasing age and diabetes (p < 0.001), 

indicating that age is a major risk factor for both 

conditions. These findings are consistent with studies by 
[20]D. Suresh Kumar et al.  who reported a significant 

association between age and diabetes (p < 0.001).

 A significant association was also observed between 

higher income levels and diabetes (p < 0.05), suggesting 

income may influence diabetes risk. These results differ 
[22]

from Tamilarasan M et al.  who found no significant 

association between income and diabetes (p = 0.103).

 No significant differences in healthcare costs were 

observed across diabetic groups (p = 0.829) indicating 

that disease-related expenses were relatively similar 

across categories.

 Finally, a significant association was found between 

years spent in the driver profession and  diabetes            

(p < 0.001), pointing to occupational exposure as a 

potential contributing factor. In contrast Mohamed Ali 
[18]Kamal et al.  reported no significant link between job 

duration and diabetes (p = 0.053).

Limitation:

 The cross-sectional design limits the ability to 

assess changes in health outcomes over time and about 

causal relationships between risk factors and health 

conditions. Diabetes screening was conducted using 

only Random Blood Sugar (RBS) tests, laboratory tests 

like HbA1c or lipid profile assessments was not done.

Conclusion:

 The prevalence of diabetes among  the 321 male bus 

drivers assessed, the prevalence of diabetes was 30 

(10%). Several socio-demographic and occupational 

variables showed statistically significant associations 

with diabetes status. Diabetes was more common among 

older drivers and those with lower educational 

attainment, higher waist-to-hip ratios, urban residence, 

higher income, and longer duration of employment, 

underscoring the influence of socio-demographic 

factors, central obesity, and occupational exposure.

 Lifestyle and behavioural factors such as alcohol 

use, smoking, paan/tobacco consumption, physical 

activity, body mass index, sleep duration, and frequency 

of dining out were not independently associated with 

diabetes in the present study. Although diabetes 

appeared more common among obese and physically 

inactive drivers, these associations were not statistically 

meaningful. 

Recommendation:

 Based on the observed prevalence of diabetes 

among bus drivers, routine screening and periodic health 

check-ups are recommended to ensure early detection 

and timely management. Drivers with higher age, lower 

education, central obesity, urban residence, and longer 

job tenure should be prioritized for targeted health 

education and lifestyle modification programs. 

Workplace interventions promoting physical activity 

and reducing sedentary behaviours are recommended to 

address key metabolic risks. Further studies with larger 

samples are needed to explore lifestyle factors that were 

not statistically significant in this study.
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Introduction:

 Hepatitis B virus (HBV) infection remains a 

pressing public health concern globally, recognized not 

only for its widespread prevalence but also for its long-

term clinical consequences. In 2022 alone, hepatitis B 

was responsible for an estimated 1.1 million deaths, 

largely attributable to liver cirrhosis and hepatocellular 

carcinoma (HCC). The World Health Organization 

(WHO) estimates that approximately 254 million 

individuals are living with chronic hepatitis B (CHB), 

with the majority residing in low- and middle-income 

countries, particularly in the African and Western Pacific 
[1]regions.
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Abstract:

 Introduction: Hepatitis B virus (HBV) poses a significant occupational risk to healthcare workers, including 

medical students. Assessing their preventive practices is critical to mitigate future transmission risks within 

healthcare settings. Objectives: This study aimed to assess practices related to Hepatitis B infection and its 

prevention, and to identify associated factors among medical undergraduates. Methods: A cross-sectional study was 

conducted from April to November 2019, among 573 MBBS students at a government medical college in Western 

Uttar Pradesh. Data were collected via a semi-structured, pretested questionnaire, capturing socio-demographic 

details and responses on HBV practices. Practice scores were categorized as good, average, or poor. Statistical 

analysis was performed using SPSS 29 (trial version), applying Chi-square and Fisher's exact tests to assess 

associations. Results: Out of 600 eligible undergraduate students, 573 responded (96% response rate). Most 

students (97.2%) exhibited good preventive practices. However, only 74.5% were vaccinated, and a mere 18.8% had 

ever been tested for HBV. Razor-sharing was reported by 24.3%, highlighting risky behaviour. Lower professional 

years exhibited higher percentage of good practices. Professional year showed a statistically significant association 

with practice levels (p=0.01). Conclusion: A high proportion of students (97.2%) reported having good practices, 

however gaps persist in vaccination coverage, testing, and health education participation. Strengthening behavioural 

interventions, integrating routine HBV screening, and emphasizing preventive training throughout medical 

education are essential to ensure sustained safe practices.

Keywords: Hepatitis B, Medical Students, Preventive Practices, Public Health, Vaccination



:: 309 ::

Hepatitis B Practice in Medical StudentsNegi R et al.

 India, which falls under the intermediate endemicity 

zone for HBV, accounts for one of the largest reservoirs 

of chronic HBV infection, with a hepatitis B surface 

antigen (HBsAg) prevalence of 2%–8% and an 
[2-5]estimated 40–50 million chronic carriers.  Medical 

students and other healthcare trainees are at increased 

risk of HBV exposure due to early and frequent contact 

with blood and bodily fluids, often occurring during their 

formative years in clinical training. The risk is 

compounded by limited clinical experience, inconsistent 

adherence to infection control measures, and 

underutilization of protective strategies such as 
[6,7]vaccination.  Needlestick injuries, unsafe handling of 

sharp instruments, and improper disposal of biomedical 
[5]

waste further elevate this risk.

 While the introduction of the hepatitis B vaccine and 

public health initiatives such as the Universal 

Immunization Programme (UIP) and the National Viral 

Hepatitis Control Programme (NVHCP) have improved 

vaccine access, there remains a significant gap in 

coverage and compliance among healthcare trainees. 

Research from various medical institutions in India has 

highlighted that although awareness about HBV is 

relatively widespread, complete vaccination and safe 
[4,5,8]preventive practices are not universally followed.  For 

instance, studies have shown that a large proportion of 

medical students either remain unvaccinated or fail to 

complete the full three-dose vaccination schedule, and 

only a small fraction undergo post-vaccination 
[7,8]

serological testing.

 Given their critical role in future healthcare 

delivery, it is imperative that medical students not only 

possess adequate knowledge of HBV transmission and 

prevention, but also consistently adhere to protective 

practices. Evaluating their current practices can help 

identify gaps and inform interventions aimed at 

strengthening HBV prevention strategies in academic 

settings.

 This research was carried out to study the practices 

regarding Hepatitis B infection and its prevention and 

identifying the factors associated with practices among 

medical undergraduate students at a government medical 

college, Agra Uttar Pradesh.

Methods:

 This cross-sectional study was conducted on MBBS 

undergraduate students studying in a Medical College in 

Agra, Uttar Pradesh, India

 The study was conducted between April to 

November 2019. All 600 undergraduate medical 

students, spanning from first to final professional year 

(150 students per batch), were invited to participate. 

Students who could not be contacted despite two follow-

up attempts were excluded from the study. Data 

collection was carried out using a validated, pretested, 

semi-structured questionnaire, which gathered socio-

demographic details and factors related to preventive 

practices. Validation of questionnaire was done by peer 

experts with overall Content Validity Index (CVI) value 

of 0.88. The participation was voluntary, informed 

written consent was taken prior to data collection.

 The socioeconomic status of participants was 
[9]assessed using the Modified BG Prasad scale 2019.  For 

analysis, the five original classes were grouped into three 

broader categories: ‘Upper’ (combining Class I and II), 

‘Middle’ (including Class III and IV), and ‘Lower’ 

(Class V).

 Preventive practices were assessed through five 

questions; these questions were selected on the basis of 

CVI score of 1 for each. Assessment was based on Likert 

scale of 1–3; poor, average and good respectively, with 

maximum score of 15 and minimum of 3. The 

participants were classified into three categories based 

on their scores as good practices meaning score more 

than 11; average practices meant score ranging from 6 – 

10; and poor practices having score less than equal to 5.

 The data was collected through self-administered 

questionnaire though Google forms and was entered to 

MS excel, the data was analyzed after data cleaning, the 

normality was checked, and other statistical tests such as 

chi square and Fischer exact test were applied to find out 

the factors associated with practices using SPSS 29 trial 

version. The ethical clearance was taken from 

institutional ethics committee vide letter no. 

IEC/2018/02.
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Results

 Out of total 600 participants that were enrolled in the 

study, 573 responded with the response rate of 96%. 

Among these 573 participants’ more than half were of the 

age more than 22 years (297, 51.8%), with mean age of 

22 ± 0.92 years and with dominant female participation 

(304, 53%). Nearly all of the students were of Hindu 

religion (529, 92.3%). There was almost equal 

distribution of participants from each professional year, 

majority (401, 70%) of the participants were permanent 

residents of urban areas.

 Mean practices score based on questions was 14.02 

± 1.36, almost all of the participants (557, 97.2%) 

performed good preventive practices.

 Table 1 reports the investigation into specific 

Hepatitis B preventive practices. Almost all participants 

(556, 97.0%) reported always requesting a new syringe 

before injections. Majority of the participants (489, 

85.3%) had adequate hygiene awareness as they always 

asked barbers to use new blades for shaving or 
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haircutting. However, some of them (79, 13.8%) 

admitted sharing of razors with others, highlighting risky 

practice, most of the participants (509, 88.8%) wore 

gloves and (467, 81.5%) wore protective clothing and 

apron while performing laboratory and clinical 

procedures.

 Table 2 provides details about Hepatitis B 

exposures, vaccination and preventive behaviours. 

Majority participants (525, 91.6%) reported no history of 

needle stick or any other exposure injuries, suggesting 

safe clinical practices. With regard to screening only 108 

(18.8%) participants confirmed being tested for 

Hepatitis B, pointing a substantial gap in surveillance. 

Out of the total participants, three quarter (427, 74.5%) 

had received Hepatitis B vaccine, still a quarter (150, 

25.5%) needed vaccination. Most of the participants 

(504, 88%) encouraged family and friends to get 

vaccinated against Hepatitis B. Only 229 (40%) of the 

participants had participated in health education 

program on Hepatitis B, highlighting gap of poor 

involvement in the community education.

Table 1. Frequency of preventive practices related to Hepatitis B among participants. (N = 573)

Preventive Practices Always,  Sometimes,  Never, 

  n (%) n (%) n (%)

Asking for a new syringe every time an injection is received 556 (97.0) 8 (1.4) 9 (1.6)

Asking barber to change blade or scissors before shaving or haircutting 489 (85.3) 34 (5.9) 50 (8.7)

Sharing razor/ blade among friends or family members 79 (13.8) 60 (10.5) 434 (75.7)

Wearing gloves when administering injections, taking blood samples,  509 (88.8) 46 (8.0) 18 (3.1)

or dissection

Using protective clothing/ gown/ apron while performing clinical and  467 (81.5) 36 (6.3) 7 (1.2)

laboratory procedures

Table 2: Hepatitis B–Related Preventive Behaviours and Exposures among participants (N=573)

Note: Responses reflect self-reported experiences and actions related to hepatitis B prevention and exposure.

Practice Items  Yes, n (%) No, n (%)

Exposure to blood spillage or body Fluid of Hepatitis B infected patient 34 (5.9) 539 (94.1)

History of needle stick injury or instrumental injury 48 (8.4) 525 (91.6)

Ever been tested for Hepatitis B 108 (18.8) 465 (81.2)

Received Hepatitis B Vaccination 427 (74.5) 146 (25.5)

Advised family members/friends to vaccinate against Hepatitis B 504 (88.0) 69 (12.0)

Ever participated in health education program related to Hepatitis B 229 (40.0) 344 (60.0)



Note: #Fisher Exact Test

Table 3: Association between socio-demographic factors and Hepatitis B preventive practices among 

               participants. 

Variables Good Practices Average Practices Total Chi Square p-value

  n= 557 (97.2%) n= 16 (2.8%) n= 573 (100%)

Age (in years)     

 17-21 267 (46.6) 09 (1.6) 276 (48.2) 0.162 0.687

 >21 290 (50.6) 07 (1.2) 297 (51.8)  

Gender

 Male 263 (45.9) 06 (1.0) 269 (46.9) 0.59 0.443

 Female 294 (51.3) 10 (1.8) 304 (53.1)  

Socio Economic Class
#

 Upper 479 (83.5) 12 (2.1) 491 (85.6) 1.619  0.445

 Middle 48 (8.4) 03 (0.5) 51 (8.9)  

 Lower 30 (5.3) 01 (0.2) 31 (5.5)  

Religion
# Hindu 513 (89.5) 16 (2.8) 529 (92.3) 0.625  0.274

 Others 44 (7.7) 00 (0.0) 44 (7.7)  

Professional Year
# 1st 144 (25.1) 01 (0.2) 145 (25.3) 11.17  0.01

 2nd 145 (25.3) 01 (0.2) 146 (25.5)  

 3rd 138 (24.1) 06 (1.0) 144 (25.1)  

 Final 130 (22.7) 08 (1.4) 138 (24.1)  

Permanent Residence
# Urban 389 (67.9) 12 (2.1) 401 (70.0) 0.787  0.448

 Rural 168 (29.3) 04 (0.7) 172 (30.0)  
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 Table 3 shows the practices among various 

categories of different variables, as the age increasing the 

number of participants exercising average practices 

decreases, females had higher number of participants 

having good practices regarding Hepatitis B infection, 

among the socio economic class, higher the class higher 

the proportion of participants having good practices, 

very few participants belonged to religion other than 

Hindu and all of them had good preventive practices. 

Study reported that as the level of professional year 

increases, the number of participants having average 

practices increases. There was almost equal proportion 

of participants having good and average practices in 

urban and rural areas.

 Only professional year was significantly associated 

with preventive practices (p value 0.01), rest other 

factors, age, sex, religion, socio-economic class and 

permanent residence area were non-significant.

Discussion 

 Hepatitis B is a known risk for the healthcare 

workers, including medical students undergoing training 

being exposed to blood and body fluids during this 
[10]period.  This cross-sectional study was conducted in a 

Medical College in western Uttar Pradesh with 

participants being undergraduate medical students of all 

the batches that were studying at the time of study. Study 

received a high response rate of 96%, with female 

participants comprising 53% of the sample.

Hepatitis B Practice in Medical StudentsNegi R et al.



:: 312 ::

Healthline Journal Volume 16 Issue 4 (October-December 2025)

 The mean age of participants in present study was 

22±0.92 years, aligning well with findings from study 
[4]

done by Chhabra D et al.  reporting mean age of 21±5.7 
 [5]  years.Rathi A et al.  noted an age range of 17–25 years, 

 with a peak concentration in the 19–20 year group.
[8]

Although Baig VN et al.  reported a higher mean age of 

26.08±8.69 years, this was likely influenced by their 
 inclusion of both students and practicing clinicians.

 It was found that 97.2% of students consistently 

requested new syringes for receiving injections, showing 

strong safe injection awareness. This finding is similar to 
[11] [8]

findings of Sharma S et al.  (96%) and Baig VN et al.  

(95.5%) conducted in other colleges of India. However, 

targeted awareness program is needed for those still not 

following this practice.

 The vaccination coverage of 74.5% in this study is 
[4] [12]

comparable to Chhabra D et al.  and Garg M et al.  
[11](76.3% each) and Setia S et al.  (73%) but and higher 

[5]
than Rathi A et al.  (26.7%), this suggests a potentially 

more effective framework for vaccine awareness and 

advocacy. Still measures are required for vaccinating the 

unvaccinated.

 One of the areas of concern highlighted in this study 

is low rate of Hepatitis B testing and screening rate, 

merely being 18.8%, which is lower as compared to the 

studies conducted elsewhere like Vasantha Mallika MC 
[6] [13]et al.  (79.5%) and Al Wutayd O et al.  (31.5%). 

Reluctance or lack of awareness and access to testing 

could be potential reasons for this finding. While the 

current medical curriculum prioritizes vaccination, these 

findings suggest equal importance should be given to 

routine serological screening.

 Around a quarter proportion (24.3%) of the 

participants reported sharing razors or blades with others 

is another concerning finding of the study. A targeted 

health education intervention is required for behaviour 

change regarding the high risks these practices pose.

 A statistically significant association (p value= 

0.01) was identified between professional year of 

participants and overall preventive practices. This study 

found that higher proportion of participants of lower 

professional year having good practices as compared 

with senior participants, contrasting to these 
[14]Sachidananda MH et al.  reported an increase in 

vaccination rates with increasing professional year 

which suggests improvement of one dimension of 

practices. 

 Overall, while students reported good and positive 

practices, there are some clear gaps, in vaccination, 

screening and some risky behaviours that should be 

addressed.

Conclusion: 

 In this study, important trends were observed in 

Hepatitis B preventive practices among medical 

undergraduates in Western Uttar Pradesh. Nearly all 

participants (97.2%) adhered to recommended 

preventive measures, particularly in safe injection 

practices. However, vaccination coverage remains 

suboptimal, with just 74.5% reporting being vaccinated, 

and a very low 18.8% having been ever screened for 

Hepatitis B infection. Notably, nearly a quarter of the 

students admitted to sharing razors, highlighting 

important behavioural risks. It was found that students in 

earlier professional years exhibited better preventive 

practices compared to their senior counterparts, 

indicating an opportunity for targeted educational 

interventions as students progress through their training. 

These findings highlight the pressing need for enhanced 

screening programs, reinforced health education, and 

focused behavioural change strategies to safeguard the 

future healthcare workforce from Hepatitis B infection.

Recommendations: 

 To strengthen preventive measures against Hepatitis 

B among medical students, it’s recommended to 

implement mandatory Hepatitis B screening when 

students join and again before finishing their training 

course. Concurrently, there’s a need for focusing on the 

habits of the participants not just increasing the 

knowledge component, specifically addressing high-risk 

behaviors such as the sharing of razors and other 

personal sharps. To reinforce these routine friendly talk 

and feedback from peers focusing on behavioural change 

can be done. Finally, a deeper investigation is required 

for assessing why “average practices” concerning 



:: 313 ::

preventive behaviors tend to increase with seniority, 

ensuring consistent optimal behaviours throughout their 

medical training.

Limitations: 

 Being cross-sectional, this study offers only a 

snapshot of practices, preventing causal inferences or 

tracking changes over time. Self-reported data 

introduces potential social desirability bias, possibly 

inflating positive outcomes. This uni-centric study focus 

in Agra restricts generalizability to other medical 

colleges.

Declaration

Funding: Nil

Conflict of Interest: Nil

References:

1. Guidelines for the prevention, diagnosis, care and treatment for 

people with chronic hepatitis B infection. 2024

2. Gupta S, Gupta R, Joshi YK, Singh S. Role of horizontal 

transmission in hepatitis B virus spread among household contacts 

in north India. Intervirology. 2008;51(1):7–13. doi: 10.5555/ 

20083139929

3. Hepatitis B [Internet]. [cited 2025 Sept 27]. Available from: https:// 

iris.who.int/server/api/core/bitstreams/52f9b89c-9631-4a46-a34f-

52315fdd1234/content

4. Chhabra D, Mishra S, Gawande K, Sharma A, Kishore S, Bhadoria 

AS. Knowledge, attitude, and practice study on hepatitis B among 

medical and nursing undergraduate students of an apex healthcare 

institute at Uttarakhand foothills: A descriptive analysis. J Family 

Med Prim Care. 2019 July;8(7):2354–60. doi: 10.4103/jfmpc. 

jfmpc_331_19

5. Rathi A, Kumar V, Majhi J, Jain S, Lal P, Singh S. Assessment of 

knowledge, attitude, and practices toward prevention of hepatitis B 

infection among medical students in a high-risk setting of a newly 

established medical institution. J Lab Physicians. 2018 Oct;10(04): 

374–9. doi: 10.4103/JLP.JLP_93_18 

6. M. C. VM, S. S. Knowledge attitude and practice on prevention of 

hepatitis B infection among medical students of a tertiary care 

centre in Tamil Nadu, India. Int J Res Med Sci. 2020 Jan 

27;8(2):492. doi: http://dx.doi.org/10.18203/2320-6012.ijrms 

20200223

7. Singh A, Jain S. Prevention of Hepatitis B; knowledge and practices 

among Medical students. 2011;2(2). 

8. Baig VN, Gupta PK, Sharma AK, Swarnkar M. Assessment Of 

Knowledge, Attitude and Practice About Hepatitis B Among 

Clinicians & Medical Students: A Cross Sectional Study. National 

Journal of Community Medicine. 2015 Sept 30;6(03):415–22. 

9. Mahmood SE. Prasad's Socioeconomic Scale Updated For 2019. 

Natl J Community Med. 2019 Jun. 30;10(06):388-388

10. Atlaw D, Sahiledengle B, Tariku Z. Hepatitis B and C virus 

infection among healthcare workers in Africa: a systematic review 

and meta-analysis. Environ Health Prev Med. 2021;26:61. doi: 

10.1186/s12199-021-00983-9

11. Sharma S, Dixit M, Mittal H, Jain J, Jain D, Khandelwal A. 

Assessment of knowledge, attitudes and practices toward 

prevention of hepatitis B virus infection among medical students in 

Geetanjali Medical College, Udaipur. Int J Community Med Public 

Health. 2018 Mar 23;5(4):1509. doi: 10.18203/2394-6040.ijcmph 

20181226

12. Garg M, Sridhar B, Katyal V, Goyal S. Assessment of Knowledge, 

Attitude, and Practices (KAP) Toward Hepatitis B Infection, Its 

Prevention, and Vaccination Among Health Care Workers. Cureus. 

2023 May;15(5):e39747. doi: 10.7759/cureus.39747

13. Al Wutayd O, AlRehaili A, AlSafrani K, Abalkhail A, AlEidi SM. 

Current Knowledge, Attitudes, and Practice of Medical Students 

Regarding the Risk of Hepatitis B Virus Infection and Control 

Measures at Qassim University. Open Access Maced J Med Sci. 

2019 Feb 15;7(3):435–9. doi: 10.3889/oamjms.2019.118

14. Sachidananda MH, Dhanalakshmi TA, Venkatesha D. Knowledge, 

attitude and practices toward prevention of Hepatitis B Virus 

infection among medical students: A cross-sectional study. Journal 

of The Academy of Clinical Microbiologists. 2022 June;24(1):8. 

doi: 10.4103/jacm.jacm_2_22

Hepatitis B Practice in Medical StudentsNegi R et al.



:: 314 ::

Original Article Healthline Journal Volume 16 Issue 4 (October-December 2025)

Access this article online 

Website :
www.healthlinejournal.org

DOI :
10.51957/Healthline_741_2025

How to cite this article :

Maitra S, Mitra S, Chandra A, Aikat A. Resilience among 
the Undergraduate Students in a Medical College in 
Kolkata: A Cross-Sectional Study. Healthline. 
2025;16(4): 314-322

Quick Response Code

Introduction:

 Resilience is the ability to cope with and recover 

from setbacks. Those facing adversity often show a 

remarkable capacity to regain normal functioning and 

overcome hardship. Resilience is a dynamic process at 

any level of functioning that encompasses the capacity 

by which these individuals adapt positively following 
[1]

adversity.  A resilient individual has strong coping 

skills, effectively uses resources, seeks help when 

needed, and finds ways to manage challenges. Resilience 

has both positive and negative aspects. The degree to 

which a person may be resilient varies greatly depending 

on their unique circumstances and the challenges they 
[2]

face.

 Medical education is highly competitive, exposing 

students to numerous academic, clinical, and 
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Abstract:

 Introduction: Medical education is competitive, causing academic, clinical, and psychosocial stress, which 

contributes to rising depression and suicide rates among students. Resilience, the ability to cope with setbacks, 

serves as a stable protective factor against stress and burnout. Objectives: To estimate resilience among 

Undergraduate students of a Medical College in Kolkata and to determine the association of resilience with selected 

sociodemographic and academic variables. Methods: A facility-based observational study, cross-sectional in 

design, was conducted among 160 undergraduate students selected by stratified random sampling in a medical 

college of Kolkata. Sample size was calculated considering p=0.5, a precision of 7 %, design effect of 0.8 and 

considering 5% nonresponder rate. A predesigned, pre-validated structured questionnaire was used, comprising 

socio-demographic variables, the WHO 5 wellbeing score, and the Brief Resilience Scale. Association was 

calculated by the Chi-square test. Those having a significant association with them were taken for binary logistic 

regression. The value of p less than 0.05 was considered statistically significant. Results: Among 160 study 

participants, 33% had a low level of resilience. In multivariable logistic regression analysis, higher age [AOR 

2.22(1.03-4.76)], having no problems in the family [AOR 2.44(1.07-5.56)], and having a good WHO five wellbeing 

score [AOR 2.7(1.23-5.88)], have higher odds of having adequate resilience. Conclusion: About one-third of the 

study participants (33%) had low resilience. Male sex, higher age, belonging to joint family, having no problem in the 

family, absence of any comorbidity and having good WHO 5 wellbeing score had higher odds of developing 

adequate resilience.
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psychosocial stressors. Key challenges include 

excessive workloads and the need to master complex 

information, leading to increased stress. Students 

compete for high grades in examinations, which 

increases anxiety, with fears of failure affecting their 

academic and professional futures. This combination of 

rigorous demands and peer competition necessitates 

effective coping strategies and support systems to foster 
[3]students’ overall well-being and success.

 Stress extends beyond undergraduate studies, 

affecting internships, postgraduate studies, and a 
[4]

physician’s practical life.  First-year medical students 

experience higher stress levels due to the transition from 

school to college, while fourth-year students face new 

challenges where developing resilience becomes 
[5]crucial.  About 77% of global suicides occur in 

developing countries, including India, according to the 
[6] 

WHO. Medical students have a higher risk of suicidal 

ideation and attempts compared to other academic 
[7]

professions and the general population.  A recent study 

conducted in India found that 19.6% of medical students 
[8]

had suicidal behaviour.  A recent Right to Information 

(RTI) response from the National Medical Commission 

(NMC) reveals a crisis in India’s medical education: over 

the past five years, 1,166 medical students have dropped 
[9]out, and 119 have tragically died by suicide.  A National 

Medical Commission (NMC) online survey reveals that 

28% of undergraduate medical students and 15% of post-

graduate students have mental health disorders, such as 
[10]

anxiety and depression.  Resilience is crucial for 

enhancing medical students’ psychological health and 

reducing burnout during clinical training. It serves as a 

protective factor against stress. This study aimed to 

estimate resilience among undergraduate medical 

students in Kolkata and examine its association with 

various socio demographic and academic factors.

Methods:

 An institution-based observation study, cross-

sectional in design was conducted in a medical college in 

West Bengal over a period of 6 months from Dec 24 to 

May 25. 

 Study population: The study population was 

undergraduate medical students during the study period 

where the number of student enrolled in first, second, 

third and fourth year were 200, 180, 116 and 152 

respectively.

 Inclusion criteria: Those who had given written 

informed consent were included in the study. Exclusion 

criteria: Severely ill and hospitalised students were 

excluded from the study. 

 Sample size: Since the prevalence of resilience 

among medical students in this part of the world was not 

available after extensive literature search,  for 

determining minimum sample size requirement for this 

study, prevalence of good resilience among medical 

students in India was considered as 50 %, i.e., p=0.5. 

Taking a precision of 7 %, design effect of 0.85 , and 

adding 5% non-responder, the final sample size was 160. 

 Sampling Technique: Stratified Random Sampling 

was used. Each professional year was considered to be a 

stratum. The number of participants from each stratum 

was proportional to stratum size. From each stratum, the 

required number of participants were selected by 

systematic random sampling. 

 Research Instrument: Pre-designed, pre-tested, 

structured questionnaire consisting of socio-

demographic, personal, and academic variables. The 

second part contained the WHO-5 Wellbeing Index 
[11] [12]

questionnaire and the Brief Resilience Scale.  The 

WHO-5 is a self-report instrument measuring mental 

well-being. It contained five statements relating to the 

past two weeks. Each statement was rated on a 6-point 

scale, with higher scores indicating better mental well-
[11]

being.  The total raw score, ranging from 0 to 25, was 

multiplied by 4 to give the final score, with 0 

representing the worst imaginable well-being and 100 

representing the best imaginable well-being. A 

percentage score below 50 (or a raw score below 13) was 

considered as the cut-off for poor mental well-being. The 

BRS was a 6-item scale designed to measure resilience. 
[13] Items 1, 3, and 5 were positively worded, and items 2, 

[12]4, and 6 were negatively worded.  An average score of 
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1.00-2.99 signified low resilience. A score between 

3.00– 4.30 signified normal resilience, and a score of 

4.31-5.00 signified  high resilience. Academic 

performance satisfaction, and faculty support are 

measured by self-reported visual analogue score of range 

1-10. 

 Variables: In this study, the outcome variable was 

resilience among medical students, and the predictor 

variables were selected sociodemographic, academic, 

and personal factors.

 Data Collection Method: Informed written consent 

was taken from the study participant. The data collection 

was done by face-to-face interview using a predesigned 

pretested structured questionnaire. 

Operational Definitions:

Categories of residence:

 Urban- Urban areas are the towns (places with 

municipal corporation, municipal area committee, town 

committee, notified area committee and cantonment 

board), also all places having 5000 or more inhabitants, a 

density not less than 1000 persons per square mile or 390 

per square kilometre, pronounced urban characteristics, 

and three forth of the adult male population employed in 
[14]persuits other than agriculture.

 Rural- Rural areas are  all places having less than 

5000 inhabitants, a density is less than 1000 persons per 

square mile or 390 per square kilometre, and three forth 

of the adult male population employed in persuits 
[14]

agriculture.

Smoking: 

Never- An adult who has never smoked, or who has 
[15]smoked less than 100 cigarettes in his or her lifetime.

Current users- The individual is currently smoking, 
[15]which can be daily or non-daily (on occasion).

Used in past- An adult who has smoked at least 100 

cigarettes in his or her lifetime, but who had quit 
[15]smoking at the time of interview.

In this study ‘never’ and ‘used in past’ have been clubbed 

together as ‘others’
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Alcohol intake: 

Never- The “Non-drinker” / “Current non-drinker” 
[16]

definitions include people who do not drink at present

Current users- An individual who consumed at least one 
[16]

alcoholic drink within past one month

Used in past- A past alcohol user is a person who had 

consumed alcoholic beverages previously but does not 
[16]currently consume alcohol (i.e. no recent use).

In this study ‘never’ and ‘used in past’ have been clubbed 

together as ‘others’

Substance use: 

Never- An individual who does not engage in the use of 

narcotic substances, such as opioids or other controlled 
[17]

substances, either currently or in the past.

[17]Current users-use within the past 12 months

[17]Used in past- use more than 12 months ago

Statistical Analysis: Data analysis was done with the 
[18] help of SPSS software (IBM version 16) and Microsoft 

Excel 365. Continuous type variables were described by 

Mean with Standard Deviation (SD) or median with 

Interquartile Range(IQR). Categorical Variables were 

expressed as numbers and percentages. Binary logistic 

regression was done to find out the adjusted and 

unadjusted odds ratios. The significance level of the 

association was taken to be < 0.05. Ethical Clearance: 

This study was conducted after ethical clearance from 

the institutional ethical committee.

Results : 

 Table 1 shows the distribution of study participants 

according to socio demographic characteristics and its 

association with adequate resilience. The mean age of 

the study participants was 21.28 years ( ± 1.87), and 

more than half of them were male. The majority of the 

study subjects were Hindu by religion and from an urban 

residence background. About three-fourths of the study 

participants used to live inside the campus of the medical 

college campus. The median per capita monthly income 

was Rs 30625 (IQR 16166, 50000). About 11.2% 

participants had per capita monthly income below Rs 

10000, 18.8% between Rs 10001 to Rs 20000, 20% 
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Table 1: Distribution of study participants according to socio demographic characteristics and its association 

               with adequate resilience ( N=160)

2
Variables  Frequency  Adequate resilience Crude Odds  X p value

  n (%) n (%) Ratio (95%CI)

Age ( in completed years)   

 >Median 69 (43.1) 53 (76.8) 2.27 (1.13-4.56) 5.41, 0.02

 < Median 91 (56.9) 54 (59.3) 1 

Gender

 Male 85 (53.1) 63 (74.1) 2.02 (1.03-3.94) 4.294, 0.038

 Female 75 (46.9) 44 (58.7) 1 

Religion

 Hindu 147 (91.9) 99 (67.3) 1.29 (0.41-4.15) 0.19, 0.67

 Others 13 (8.1) 8 (61.5) 1 

Permanent Residence

 Rural 27 (16.9) 19 (70.4) 1.21 (0.49-2.99) 0.17, 0.67

 Urban 133 (83.1) 88 (66.2) 1 

Type of present residence

 Days Scholar 27 (16.9) 18 (66.7) 0.98 (0.41-2.37) 0.01, 0.98

 In campus 133 (83.1) 89 (66.9) 1 

Family type

 Joint 35 (21.9) 29 (82.9) 2.91 (1.13-7.56) 5.17, 0.02

 Nuclear 125 (78.1) 78 (62.4) 2 

Resilience among Medical StudentsMaitra S et al

between Rs 20001 to Rs 30000, 20% between Rs 30001 

to 40000 and the rest that is about 30% of the participants 

had per capita monthly income above Rs 40000.

 Table 2 shows the distribution of study participants 

according to socio personal and academic characteristics 

and its association with adequate resilience Most of the 

study participants were not involved in any kind of 

substance use. However 3(1.9%) participants reported as 

current users of narcotics and 2 (1.2%) had past history 

of narcotics usage. Among the families of the study 

participants, 15.6 % of the families had debt or a loan. 

Comorbidity was present among 11.3 % of the study 

participants, and allergic disorder was the most common 

comorbidity. About 80(50%) participants were involved 

in outdoor sports, workout in gymnasiums, dance etc for 

about 1 to 3 days per week, another 40(25%) participants 

reported working out 4 to 7 days per week, while the 

remaining 25% said they were not involved in any of 

these activities. The majority of them that is 137 (85.6%) 

had joined MBBS because of their personal choice, and 

about one-third of them that is 50 students (31.3%) had a 

history of failure in at least one exam in the course 

curriculum. The median self-perceived academic 

satisfaction score was 6(IQR 5,8), and the median of 

self-reported faculty support score was 7(IQR 5,8). 

Among the study participants, the median WHO 5 Well-

being Index score was 14(IQR 9,18), and more than one-

third of the study participants belonged to the poor 

category of the WHO 5 Well-being Index score.

 The median Brief Resilience Score was 3 (IQR 2.8, 

3.3) with a minimum score of 1.17 and the maximum 

score of 5.0. Resilience was categorised according to the 
[12]Brief Score.  An average score of 1.00-2.99 signified 

low resilience. A score between 3.00– 4.30 signified 

normal resilience, and a score of 4.31-5.00 signified high 

resilience. In our study, about one-third of the study 

participants (33%) had low resilience, 64% had normal 

resilience and only 3% had high resilience score.
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Table 2: Distribution of study participants according to personal and academic characteristics and their 

               association with adequate resilience (N=160)

2 
Variables  Frequency  Adequate resilience Crude Odds  X value

  n (%) n (%) Ratio (95%CI) p value

Smoking
 Current Users 13 (8.1) 10 (76.9) 0.58 (0.15-2.21) 0.65, 0.42
 Others 147 (91.9) 97 (66) 1 
Alcohol
 Never  145 (90.6) 97 (66.9) 1.01 (0.33-3.12) 0.1, 0.96
 Current Users  15 (9.4) 10 (66.7) 1 
Presence of problem in the family    
 No 123 (76.9) 89 (72.9) 2.99 (1.41-6.36) 8.56, 0.03
 Yes 37 (23.1) 18 (47.4) 1 
Presence of comorbidity
 No 142 (88.7) 97 (68.3) 2.91 (1.13-7.54) 5.17, 0.02
 Yes 18 (11.3) 10 (55.6) 1 
In a Committed relationship
 No 111 (69.3) 73 (65.8) 0.84 (0.41-1.74) 0.21, 0.65
 Yes 49 (30.7) 34 (69.4) 1 
Reason behind joining MBBS
 Choice of others 23 (14.4) 15 (65.2) 0.91 (0.36-2.32) 0.33, 0.85
 Personal choice 137 (85.6) 92 (67.2) 1 
Academic year
 First & second 93 (58.1) 58 (62.4) 0.61 (0.31-1.21) 2.03, 0.153
 Third & fourth 67 (41.9) 49 (73.1) 1 
History of failure in any exam of course curriculum
 No 110 (68.7) 70 (63.6) 0.62 (0.29-1.29) 1.67, 0.19
 Yes 50 (31.3) 37 (74.0) 1 
Academic Satisfaction Score
 > median 78 (48.7) 58 (74.4) 1.95 (0.99-3.83) 3.85, 0.05
 < median 82 (51.3) 49 (59.8) 1 
Faculty support score
 > median 56 (35.0) 39 (69.6) 1.21 (0.61-2.44) 0.29, 0.58
 < median 104 (65.0) 68 (65.4) 1 
WHO’s Five Well-Being Score
 Good 100 (62.5) 77 (77.0) 3.35 (1.68-6.66) 12.34, <0.01
 Poor  60 (37.5) 30 (50.0) 1 

 Bivariate analysis showed that there were higher 

odds of some sociodemographic, personal, and 

academic variables in developing adequate resilience, 

i.e., normal and high resilience.  Those factors  were 

male gender OR 2.02 (1.03-3.94), higher age OR 2.27 

(CI 1.13 -4.56), belonging to joint family OR 2.91        

(CI 1.13-7.56), having no problem in the family OR 

2.99(CI 1.41-6.36), absence of any comorbidity OR 

2.91(CI 1.13-7.54) and having good WHO 5 wellbeing 

score OR 3.35(CI 1.68-6.66).

 In Table 3, all significant and biologically plausible 

variables found in the univariate model (at p<0.2) were 

put in the final multivariable logistic regression model. 

In multivariable logistic regression analysis, three 

variables were found to be independent predictors for 

having adequate resilience after controlling for possible 

confounders. Those having a higher age were 2.22 times 

to develop adequate resilience [AOR 2.22 (1.03-4.76)] 

compared to those having an age below the median. 

Participants having no problem in family were 2.44 



Resilience among Medical StudentsMaitra S et al

Table 3: Binary Logistic Regression showing association of selected variables with adequate resilience (n=160)

2Note. Cox & Snell R square – 0.17, Nagelkerke R Square – 0.23, Horseman Lemeshow test – p=0.31 (x  9.98, df-8)

Variables Crude Odds Ratio (95% CI) P value AOR(95% CI) P value

Gender

 Male 2.02 (1.03-3.94) 0.03 1.26 (0.59-2.75) 0.54

 Female 1  1 

Age 

 >Median 2.27 (1.13-4.56) 0.02 2.22 (1.03-4.76) 0.04

 <Median 1  1 

Family

 Joint 2.91 (1.13-7.56) 0.02 2.56 (0.92-7.14) 0.07

 Nuclear 1  1 

Problem in the family

 No 2.99 (1.41-6.36) 0.003 2.44 (1.07-5.56) 0.03

 Yes 1  1 

Comorbidity

 No 2.91 (1.13-7.54) 0.02 0.75 (0.24-2.33) 0.6

 Yes 1  1 

Academic environment score

 >Median 1.95 (0.99-3.83) 0.05 0.62 (0.29-1.33) 0.22

 <Median 1  1 

WHO 5 Well-being score

 Good 3.35 (1.68-6.66) <0.01 2.7 (1.23-5.88) 0.01

 Poor 1  1 

times to develop adequate resilience [AOR 2.44 (1.07-

5.56)]. Participants having a good WHO 5 wellbeing 

score were 2.7 times to develop adequate resilience 

[AOR 2.7 (1.23–5.88)]. In this model, 17 % of the 

variance (Cox & Snell R Square value= 0.17) and 23 %       

(Nagelkerke R Square= 0.23 ) of the dependent variable 

was explained by the independent variables.  Goodness 

of fit was present in this model, Hosmer and Lemeshow 
2test (X =9.98, df-8, p–0.31).

Discussion 

 This study was planned to determine the resilience 

among undergraduate medical students and also 

characterize the relationships between several different 

demographics, academic and personal factors, with 

resilience. The male resilience score was higher than the 

female resilience score in our study. This finding is 
[19]

consistent with the study by Peng et al in China.  Houpy 
[20]

et al  in their study in the United States also found 

 
similar results. In a study done by Wang et al among 

medical students, resilience uni-directionally and 

positively predicted life satisfaction, while academic 

burnout uni-directionally and negatively predicted life 
[21]satisfaction.  Similar to current study, 74.5 % of the 

study participants who had higher academic satisfaction 

scores had adequate resilience in comparison to 59.8 % 

who had a less than median academic satisfaction score.

 Resilience was found to be a positive predictor of 

life satisfaction among medical students. In our study, 

participants having a good WHO-5 well-being score had 

2.7 times higher odds of developing adequate resilience 

[AOR 2.7(1.23-5.88)]. This finding was consistent with 

the result of a six-year longitudinal study by Shek and 

Liang, which found that resilience was a significant 

positive predictor of life satisfaction, but the sample in 
[22]  

this study was Chinese adolescents. In another study 
[22]by Chow et al,  self-reported resilience emerged as a 
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significant predictor of perceived well-being (regression 
[23]

coefficient B = 0.259; p < .001).  The findings are 

consistent with the findings of our study. Participants 

having good WHO 5 well-being score were having 

higher resilience score.
[24]

 In a study by Lee et al  better interpersonal 

relationships were related to higher levels of resilience, 

which were related to fewer depressive symptoms. 
[25]

Chung et al.  in their study also found that living with a 

single parent was associated with lower resilience, 

which in turn was associated with higher levels of 
 depression. The presence of problems in the family has 

an impact on the development of resilience. In this study, 

those who didn’t have any problems in the family had 

2.44 times higher odds of developing adequate resilience 

[AOR 2.44(1.07-5.56)]. Researchers believed that age is 

the decisive factor of emotional ability and resilience and 

found that both will increase with age. In a study done by 
[26]

lubili et at,  compared to the reference sample, medical 

students in their first year of study showed significantly 

lower values for resilience (p < 0.01). Current study did 

not find any association between resilience score with 

the year of study of the study participants, but the higher 

age group shows better resilience. In present study, those 

having an age greater than the median had 2.22 times 

higher odds of developing adequate resilience [AOR 

2.22(1.03-4.76)]. Many studies in the past tried to find 

out the relationship between resilience and chronic 

illness. As per systematic reviews tudying resilience in 

different chronic diseases, found an inverse association 

between resilience and HbA1c levels (glycosylated 

haemoglobin level) in diabetes, the degree of depression 

in patients with hepatitis C, and the levels of activity of 

the disease in ankylosing spondylitis (BASDAI-

ankylosing spondylitis activity index), respectively, 

which makes us think that the capacity of resilience may 
[27]

have had an influence on the progression of illness.  

The higher the resilience, the lower the vulnerability and 

risk of illness. An individual with a chronic illness may 

have different coping. Problem-solving solving coping, 

and emotional coping may benefit the individual. 

Whereas avoidance coping may be due to low resilience. 

In our study, participants without any chronic illness had 

higher odds [OR 2.91(1.13-7.54)] of developing 

adequate resilience.

 In a study done by Sahar and Muzaffar the majority 

of participants belonging to joint families had higher 

rates of good social adjustment(38%)and greater 

resilience (17%), compared to those in nuclear families, 

where only 21% reported good social adjustment and 
[28]13% reported high resilience.  In another study, 

adolescents in joint families appeared to exhibit greater 

personal adequacy, interpersonal adequacy, social 

adequacy, and consequently, higher social maturity 
[29]

when compared to adolescents from nuclear families.  

Similar findings in our study, where participants 

belonging to the joint family had a higher level of 

resilience [OR 2.91(1.13-7.56)]

 Studies show that the prevalence of depression and 

other mental disorders is higher among medical 
[30]

students.  There has been a notable increase in dropout 
[ 3 1 ]

and suicide rates among medical students.  

Consequently, a targeted intervention is necessary for 

this population. 

Conclusion: 

 In present study, about one-third of the study 

participants (33%) had low resilience. Male gender, 

higher age, belonging to joint family, having no problem 

in the family, absence of any comorbidity and having 

good WHO 5 wellbeing score had higher odds of 

developing adequate resilience, i.e., normal and high 

resilience. In multivariable logistic regression analysis, 

three variables - higher age, participants having no 

problem in family and having a good WHO 5 wellbeing 

score were found to be independent predictors for having 

adequate resilience. 

Strength and Limitation: 

 Use of a validated study tool among the target 

participants is the strength of this study. There are some 

limitations to current study. A study was conducted at a 

single medical school, and this could limit the external 

validity of the results. Due to non-response, selection 

bias may be present. The timing of the study may 

influence the response of the participants. Responses 

may have been different had the study been conducted at 

a different time of year.
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Recommendation: 

 Findings suggest a need for further resilience 

training for clinical medical students and guide the 

development of educational interventions. More 

curricula promoting medical student resilience are 

needed, specifically focused on skills to help students 

cope with difficult situations. NMC has launched the 

mentor-mentee program to enhance student welfare and 

academic performance, promote participation in co-

curricular activities, and foster a supportive learning 
[32]

environment.  This initiative encourages building 

resilience along with counselling and peer support.
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Introduction:

 India has made optimistic strides towards maternal 

health metrics over the past 20 years. A significant 40% 

rise in institutional deliveries has largely been achieved 

through a steady transition from home births to facility-

based delivery services. Whereas the institutional 

delivery increases from 38.7% in the National Family 

Health Survey-3 (2005-06) to 94.3% in NFHS-5 (2019-

20), largely as a result of government programs aimed at 

addressing economic barriers to access institutional 

deliveries for poor women, like Janani Suraksha Yojana 
[1](JSY) and Janani Shishu Suraksha Karyakram (JSSK).  

Despite the advancements in quantitative measurements 

of maternal health, qualitative differences in that care 

Published : 31-12-2025Received :  06-09-2025 Accepted : 15-12-2025

Correspondence: Dr. Gaurav B Shukla, Email: dr.gbshukla@gmail.com

1 2 d 4 5
Gaurav B. Shukla , Mahaveer G. Golechha , Bharti D. Koria , Mitesh N. Bhanderi , Hiral A. Raval ,

6Apurva Ratnu

A Cross-Sectional Study of Input-Output Performance of Health Facilities Under 
LaQshya: Evidence from Western Gujarat, India

1 6Senior Program Coordinator, Managing Trustee, Niramay Charitable Trust, Gujarat, India
2
Professor, Indian Institute of Public Health, Gandhinagar, India

3Associate Professor, Department of Community Medicine, PDU Government Medical College, Rajkot, India
4
Chief District Health Officer, Kutch District, India

5Independent Researcher, Gujarat, India

Abstract:

 Introduction: The Government of India has implemented LaQshya initiative to improve quality of intrapartum 
and postpartum care in public health facilities through structured quality improvement initiatives. Yet, empirical 
evidence on how preparedness at facility level affects outcomes in maternal service delivery is lacking in majority of 
districts in Gujarat. Objective: To measure the association between input preparedness and output performance 
indicators of the labour rooms in public health facilities implementing LaQshya in Rajkot district, Gujarat. 
Methods: A cross-sectional study (March–June 2022) in eight LaQshya-notified government facilities of Rajkot 
assessed input readiness using a checklist adapted from LaQshya standards. Domains included infrastructure, 
equipment, drugs, and human resources, summarized as composite input scores. Output measures covered 
deliveries, caesarean rates, PPH, breastfeeding initiation, patient satisfaction, and referral delays. Descriptive 
analysis and Spearman's rank correlation examined associations between facility readiness and maternal health 
service outcomes. Results: Composite input scores in facilities ranged from 56.2% to 89.5%. There were 
statistically significant positive correlations between input scores and early initiation of breastfeeding (ρ = 0.72, p = 
0.043) and delivery volume (ρ = 0.61, p = 0.05). Facilities with higher input scores consistently performed better in 
critical maternal health outcomes. Facilities with low input scores had evidence of delays in the referral process, low 
patient satisfaction rates, and gaps in availability of supplies. Conclusion: Facilities with stronger LaQshya input 
showed better maternal outcomes, especially breastfeeding and delivery volume. Strengthening inputs in facilities 
with poor score may reduce maternal morbidity and improve patient satisfaction significantly.

Keywords: Breast Feeding, Maternal Health Services, Health Facilities, Quality of Health Care
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remain, especially around intrapartum care and 

immediate postpartum care.

 A substantial amount of the maternal and neonatal 

mortality takes place within the critical window of labor 

and the first 24 hours post-delivery. Estimates show that 

about 46% of maternal deaths, 40% of stillbirths, and 
[2]40% of neonatal deaths occur on the day of delivery.  

There is a need to improve the quality of care around 

labor and delivery and not just the coverage of facility 

delivery. The factors identified include a lack of 

preparedness by the facility, delays in providing the 

timely intervention, lack of skilled persons available and 
[3]

a lack of respectful maternity care.

 To address these gaps, India’s Health and Family 

Welfare (MoHFW), Government of India initiated a 

LaQshya – Labour Room Quality Improvement 
[4]Initiative in 2017 ; with the aim of overall reduction of 

preventable maternal and neonatal mortality and 

morbidity by enabling and provisioning to provide 

respectful, safe and quality intrapartum care across 

public health facilities. LaQshya is specific to labour 

rooms and maternity OTs of medical colleges, district 

hospitals, sub-district hospitals; and community health 

centres (CHCs) with high delivery load; and focuses on 

interventions related to infrastructure standing, 

availability of skilled human resources, live monitoring 

of data; and standardization of quality standards and 
[5]protocols.

 The LaQshya Initiative has at its core a facility-level 

certification process, which assesses facilities on quality 

standards within the National Quality Assurance 
[ 6 ]Standards (NQAS) framework.  Though it is 

comprehensive, the process is still being implemented, 

so the effects are only partially observable. State and 

district level context may impact implementation of the 

LaQshya Initiative´s audits and objectives. There is 

agreement from multiple studies that availability of 

inputs – equipment, drugs, human resources – do not 

automatically lead to improved maternal health 

outcomes, particularly if there is no regular process or 

accountability, or if there is a lack of view to patient 
[7,8]

care.

 In regards to Gujarat, although there are attempts to 

prioritize maternal health at the state-level, evidence 

about the performance of LaQshya-certified or aligned 

facilities’ performance regarding their actual services is 

limited. Evaluating the relationship between inputs and 

service provision can help to identify constraints and 

manage resources. An input to output analysis aligned to 

the LaQshya framework is a practical way to establish 

whether increased inputs, such as trained staff, minimum 

supplies, infection prevention, and clinical practices, are 

resulting in desired lived outcomes, such as institutional 

births, readiness to do caesarean sections and starting 

breastfeeding in the ‘Golden Hour’.

 This study aims to address this evidence gap to 

elucidate input-output performance across selected 

secondary and community health facilities in Rajkot 

district, Western Gujarat. This study examines the 

association of inputs as they are seized by LaQshya - 

controlled inputs and maternal service outputs, which 

wil l  faci l i tate  decision-makers and program 

implementers to mid-course corrections and consolidate 

health ahead in high quantitative burden contexts.

Methods:

 The study was a cross-sectional facility based 

observational study conducted in a public health context 

in the Rajkot district of Western Gujarat, India from 

March to June 2022. The study sought to ascertain the 

association between facility-level input preparedness 

and maternal care service outputs under LaQshya 

(quality improvement initiative for the labour room), a 

national program established by the Ministry of Health 

and Family Welfare, the purpose of which is to improve 

standards of intrapartum care and preventable maternal 

and neonatal morbidity and mortality. 

 A total eight health facilities were purposively 

selected through stratification of all levels of obstetric 

care (primary and secondary). Since there were only five 

government Sub-District Hospitals (SDHs) in the 

district we wanted to make sure we had an accurate 

representation of secondary care delivery points and 

therefore included the five SDHs. For the purpose of 

capturing primary-level institutional delivery, we 

randomly selected three of the six LaQshya-notified 
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CHCs (Community Health Centres). All the selected 

facilities were labelled as SDH-A,SDH-B so one  for 

identification. Such selections allowed for evidence to 

include variation with regard to size, geographic spread, 

and available resources.

 The data was captured using a pre-tested, semi-

structured checklist adapted from the Government of 

India standard LaQshya Facility Assessment Tool. This 

tool addressed four broad categories: (i) infrastructure 

adequacy (availability of a functioning labour room, 

electricity, water supply, and clean toilets); (ii) essential 

equipment (delivery table, radiant warmer, oxygen, 

suction); (iii) availability of life-saving drugs (oxytocin, 

magnesium sulphate, antibiotic); and (iv) human 

resources (number and training status of medical 

officers, nurses and specialists). Each item within each 

domain were scored as a percentage - available items to 

the expected items. Thereafter, the composite input score 

was calculated by determining the mean percentage 

score of each domain per facility.

 Within the identified study si tes ,  output 

performance indicators were collected from the delivery 

register, referral log, and monthly report for the same 

time period. Some of the key output variables have 

included the total number of institutional deliveries, 

proportion of caesarean section, proportion of deliveries 

occurring at night (proxy for 24-hour facility 

availability), incidence of postpartum haemorrhage 

(PPH), early initiation of breastfeeding (within the hour), 

patient satisfaction (using existing exit feedback tools), 

and number of cases with referral delays due to lack of 

services.

 Data on all indicators were collected using direct 

observation, interviewing the staff, and reviewing 

records by trained field investigators. Data were then 

entered into Microsoft Excel for digitization and 

subsequently analysed using Jamovi version 2.4.6. 

Descriptive statistics were employed to describe inputs 

and outputs at the facility level. 

 Input readiness at each facility was assessed across 

four domains: basic infrastructure, essential equipment, 

medicine availability, and human resources. Each 
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domain was scored as the percentage of required items 

available. The Composite Input Score was computed as 

the average of these four domain percentages. 

 To assess the strength and direction of association 

between the composite input scores and each of the 

output indicators, Spearman   “LOs rank correlation 

(Spearman   “LOs ñ) was performed. The Spearman 

correlation could be carried out based on the small 

sample size and lack of normal distribution among many 

denominators. Correlation coefficients were considered 

based on acceptable thresholds, and a p-value less than 

0.05 was regarded as indicative of statistical 

significance. 

 The study protocol was lodged with, and approved 

by, the Institutional Ethic Committee of the Indian 

Institute of Public Health, Gandhinagar (IIPH). 

Administrative permission for data collection and 

facility visits was obtained from the Additional Director 

(Family Welfare), Government of Gujarat, and the Chief 

District Health Officer, Rajkot. To ensure confidentiality 

and respect for ethical norms, identifiers at the patient-

level were never considered in the analysis of data, only 

aggregate data at the facility level were included.

Results:

 The input analysis of evaluated health facilities in 

Rajkot district exhibited significant variability in 

preparation by LaQshya criteria. Among the secondary 

level hospitals, SDH-B and SDH-A had composite input 

scores of 90% and 87.25%, respectively. SDH-B and 

SDH-A scored uniformly high across the domains of 

infrastructure, equipment, availability of medicines and 

human resources. These hospitals were well equipped to 

provide quality intrapartum care and achieve LaQshya 

certification. Conversely, moderately scoring facilities 

like SDH-E, CHC-C and SDH-C exhibited imbalanced 

readiness: some aspects around equipment and human 

resources displayed unbalanced readiness indicators 

where one or multiple aspects did not meet criteria. 

While most centres appeared to have sufficient 

availability of medicines, weaknesses in the deployment 

of staff and essential equipment limited their service 

delivery capacity. (Table.1)
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Table 1: Facility wise input and composite input score

Facility Basic Infra Structure Equipment Medicine Human Resource Composite 

  (%) (%) (%) (%) Input (%)

CHC-A 62 36 82 25 51.25

SDH-A 92 91 91 75 87.25

SDH-B 85 100 100 75 90.00

CHC-B 69 36 91 38 58.50

CHC-C 69 64 82 50 66.25

SDH-C 69 64 91 25 62.25

SDH-D 54 55 82 63 63.50

SDH-E 77 45 100 75 74.25

Table 2: Facility wise deliveries and output performance

Table 3: Additional inputs assessed in terms of staff training, audits, satisfaction level and referral delays

Facility Total C-Sections/ Night Stillbirths PPH Breastfeeding

  Deliveries Month Deliveries  Cases <1 hr (%)

CHC-A 9 0 4 1 0 40%

SDH-A 149 33 41 0 1 92%

SDH-B 110 14 38 1 2 88%

CHC-B 38 0 17 0 0 60%

CHC-C 54 0 23 1 0 65%

SDH-C 54 0 23 0 1 75%

SDH-D 100 2 48 1 2 78%

SDH-E 80 21 23 0 1 85%

Facility %Staff LaQshya No. of Audits Patient Satisfaction Referral Delay 

  Trained (Last 3 months) (%) Cases 

CHC-A 40% 0 60% 3

SDH-A 90% 3 95% 0

SDH-B 85% 2 90% 1

CHC-B 50% 1 65% 2

CHC-C 60% 1 70% 1

SDH-C 70% 2 75% 1

SDH-D 60% 2 80% 2

SDH-E 80% 2 85% 1

Table 4: Spearman's Rank Correlation between Composite Input Score and Output Indicators

Output Indicator Spearman's rho (ρ) p-value 

Total Deliveries 0.886 0.005

Breastfeeding Initiation <1hr (%) 0.790 0.012

PPH Cases -0.710 0.033

Stillbirths -0.520 0.085

Patient Satisfaction (%) 0.815 0.009

Referral Delays -0.670 0.042
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 The two facilities that performed very low CHC-A 

(51.25%) and CHC-B  (58.50%) had clear deficiencies 

related their human resource availability and the 

readiness of their equipment systems. The facility 

indicated 25% human resource availability that 

significantly limited the maternal care services that were 

provided even though the medical infrastructure and 

drug supply were relatively good. The authorities 

emphasized that we need to measure and have 

consistencies in the input quality across all independent 

variables a necessary condition for turning around 

maternal welfare service delivery. (Table 1)

 The report of the delivery indictors from the selected 

centres showed obvious differences in delivery volumes 

and maternal-newborn outcomes. As would be expected, 

the secondary-level hospitals SDH-A, SDH-B, and 

SDH-D had the largest caseload, and SDH-A had by far 

the largest volume of monthly deliveries (149) and 

caesarean section volume (33 per month), closely 

followed by SDH-B and SDH-E. These facilities are also 

likely to have 24-hour services available, reflecting in 

their higher volume of deliveries at night. Interestingly, 

SDH-A had achieved a 92 percent rate of early initiation 

of breastfeeding within one hour of birth, a quality 

indicator in LaQshya, and an indicator of good postnatal 

care. In general, however, the lower-level facilities (for 

example, CHC-A and CHC-B) had very low delivery 

volumes (9 and 38, with no surgical capability -low 

capacity for providing new-born care) that restricted 

their service orientation.(Table 2)

 In total, PPH (post-partum Haemorrhage) cases 

were low across almost all facilities but nevertheless, 

their existence, though few, suggested and reinforced the 

need for readiness; one should be prepared and not need 

it, then not be prepared and needed it. SDH-B and SDH-

D had over one reported case of PPH corresponding to 

their overall larger caseload. The initiation of early 

breastfeeding ranged from 40 percent (for CHC-A) to 

88-92 percent (the better performing SDHs) which 

suggested that in the early breastfeeding example, 

quality components of maternal new-born care were 

directly linked to the quality of composite input. 

Generally, the CHCs lagged in service volume and all 

other outcome measurements for maternal-newborn care 

based on the performance measures in this study. As 

previously noted, CHCs are at risk of falling behind if 

they offer a composite input score that is low enough 

such that they struggle to reach the maternal-care 

Figure 1: Facility-wise Cp,[psote Input Readiness and Maternal Service Output Indicators under LaQshya
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outcomes outlined by LaQshya previously. Summing all 

dimensions of the assessment, facilities aligned with 

composite inputs and better staffed than other facilities 

not only had higher volumes but also had better 

indicators of quality care. (Table 2)

 Examining the more detailed input indicators 

relating to LaQshya training coverage, clinical audits, 

patient satisfaction and referrals gaps provided further 

understanding of facility level quality systems (what 

conditions, what staff trained, what extent audits practice 

undertaken, etc.). For example, the SDH-A, SDH-B, and 

SDH-E Level hospitals reported high proportions of the 

staff that had received LaQshya training (90%, 85%, and 

80% respectively), the most audits performed in the last 

three months, and higher patient satisfaction scores (90-

95%) with limited gaps for referrals reported. Overall, 

the indicator’s trend suggested that internal quality 

systems were functioning, but, CHC-A reported the 

lowest coverage of staff training (40%), had reported no 

audits, a patient satisfaction score of only 60%, and three 

referrals reported - reflecting low capacity and 

responsiveness and consequently concerning. (Table 3)

 Facilities categorized as moderate performers, 

including CHC-C, SDH-C, SDH-D - had reported 

incomplete staff training (60-70%), moderate audit 

processes (1-2 audits completed in last 3 months), and 

moderate patient satisfaction (70-80%). These facilities 

even reported only sometimes being constrained by 

issues with referrals. The concerns with referrals by both 

CHCs and some SDHs suggested there could also be 

additional constraining factors/ barriers relating to 

readiness for emergency obstetrics or gaps in transport 

logistics. Overall, those facilities reporting higher levels 

of coverage, staff training, and systematic audit 

processes, in turn, reported most likely to be provide 

patient cantered care and appropriate and timely 

response to complications. This finding supports 

LaQshya’s dual aim of supporting quality of care and 

respectful care during the provision of maternity care. 

Moreover, the findings indicated that sustained 

improved quality of care during labour and delivery will 

necessitate ongoing service staff capacity-building and 

formalized feedback processes. (Table 3)

 The correlation analysis between composite input 

scores and key output measures revealed statistically 

significant and meaningful associations, providing 

additional evidence of the relationship between inputs 

preparedness and quality of service delivery. There was a 

strong positive correlation between composite input 

scores, and total deliveries was 0.886 (p = 0.005), 

suggesting that well-equipped and well-staffed facilities 

were more likely to attract and manage above-average 

levels of deliveries. However, we also found that early 

breast-feeding within one hour of birth showed moderate 

to strong positive correlation (0.790, p = 0.012), 

indicating that facilities with better inputs were more 

likely to follow aspiration newborn care practices. We 

also uncovered a strong positive association between 

patient satisfaction and input scores (0.815, p = 0.009), 

which may suggest that we can have reasonable 

expectation that those facilities that could demonstrate 

systemic readiness and capacity of personnel are more 

likely to provide respectful, quality-based care.(Table 4)

 On the contrary, the poor maternal and system-

related outcomes evaluated in the study (PPH and delays 

in referral) showed clear evidence of strong negative 

correlations with the input scores. Facilities with greater 

input preparedness reported fewer PPHs (ρ = -0.710, p = 

0.033), and significantly fewer delays in referrals (ρ = -

0.670, p = 0.042). This means that the presence of an 

acceptable structure, trained staff, and effectively 

functioning emergency structures, each of which 

supports the potential for overcoming complications, 

matters. Lastly, while the association between input 

score and stillbirths was negative (ρ=-0.520) the strength 

was falling short of being statistically significant 

(p=0.085); this could have been due to the smaller 

number of stillbirth events observed or un-measured 

confounders. Our thoughts are that these results provide 

support for our initial hypothesis that input aligned 

LaQshya-affiliated facilities were associated with 

improved maternal or newborn health service outputs as 

a function of both quantity and quality.(Table 4)

 The heat map displayed the aforementioned 

variations in readiness for composite inputs and maternal 

service outputs by facilities under LaQshya, and 
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program implementation level. Facilities performing in 

the upper quartile such as SDH-A, SDH-B, and SDH-E 

were displaying darker colours on the heatmap across 

much of the input and output parameters indicating they 

had excellent input readiness and exhibited high 

volumes of deliveries, caesarean section performance, 

early initiation of breastfeeding, patient satisfaction and 

number of referral delays. Facilities that were 

performing in the lowest quartile such as CHC-A and 

CHC-B were displaying lighter colours across most of 

the indicators suggesting the facilities showed poor input 

readiness, high volumes of caesarean sections, or any of 

the other negative outcome indicators including limited 

surgical capacity, and poor-quality indicators or 

measures. When we examine the facilities that were 

performing in the mid-range performance: CHC-C, 

SDH-C, and SDH-D, we see there was variable 

performance, with mid-range scores falling in inputs and 

variable outputs. The heat map indicated the 

aforementioned positive relationship between better 

levels of input readiness and better maternal service 

outcomes. Therefore, there was implication that 

intentional capacity enhancement might be needed for 

that. (Fig.1)

Discussion:

 This study from Rajkot district, Gujarat shows clear 

evidence that facilities with stronger input readiness 

under the LaQshya initiative achieve better maternal 

care outcomes. Higher-scoring facilities—such as SDH-

A, SDH-B, and SDH-E—had well-developed 

infrastructure and processes, and consistently showed 

better results, including higher delivery and C-section 

numbers, timely breastfeeding initiation, minimal PPH, 

greater patient satisfaction, and no referral delays. In 

contrast, lower-scoring facilities like CHC-A and CHC-

B showed weaker readiness and unequal service 

performance.

 A correlation analysis was conducted and 

corroborated the presumed relationships. Scores of 

inputs had strong positive correlation with total 

deliveries (ρ = 0.886, p = 0.005) and patient satisfaction 

(ρ = 0.815, p = 0.009). The scores of inputs affirm 

previous studies that determined that structural quality 

feels have a direct effect on service uptake and 
[9-11]perceptions of quality of care.  The scores of inputs 

also resulted in a statistically significant correlation 

moderate to strong correlation with timely breast feeding 

initiation (ρ = 0.790, p = 0.012), confirming the WHO 

that immediate postpartum care relies heavily on the 
[12]readiness of the facility and trained human resource.

 The strong negative correlations for PPH cases      

(ρ= - 0.710) and delayed or absent referrals (ρ= - 0.670) 

suggest that good infrastructure and adequately trained 
[4]

staff significantly improve a facility’s readiness.  When 

these structural elements are in place, obstetric 

emergencies can be managed more promptly, leading to 

faster clinical decisions and reduced delays in care.

 Using a heat map visualization allowed for an 

insightful and nuanced interpretation of the data and we 

were able to see the clear continuities in respect to the 

high-performing and low-performing facilities. As 

mentioned above, SDH-A had full staff uptake, valid 

audit procedures, and nearly full LaQshya training 

uptake (90%) so it was not particularly surprising that 

this was the facility that had the greatest functional 

consistency with national labour room QI standards as 

suggested across the data in panels A and B. This was not 

dissimilar to what was seen in Tamil Nadu and 
[10-12]

Maharashtra , who also noted that paying attention to 

the implementation of LaQshya standards was broadly 

correlated with a systems improvement in maternal care 

particularly in sub-district level and district hospitals.

 Those facilities that demonstrated low percentages 

of LaQshya-trained staff (e.g., CHC-A), and had no audit 

platform in place, also had less favourable experience 

and quantitative maternal experience, providing support 

for the notion that any QI framework will only be 

implemented successfully when the emphasis is on 

integrating and maintaining accountability; not on only 
[5]

providing inputs.  Although the initiative articulated 

through documents required clinical audits and 

illustrative practices and procedures pertaining to 

respectful maternity care, the frequency of audits and 

patient feedback systems across facilities varied. The 

facilities those have conducted (e.g. SDH-A, SDH-B, 

and SDH E) audits regularly, also had the positive 
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trainings. Finally, LaQshya’s ability to succeed will 

ultimately depend on how synergistically the 

components of infrastructure, clinical competence, 

respectful care, and accountability can be combined, a 

model that is gaining traction in the global maternity and 
[18,19]

newborn health (MNH) discussion.

Conclusion:

 T h e  i n p u t – o u t p u t  a n a l y s i s  o f  L a Q s h y a 

implementation in Rajkot district shows that strong 

infrastructure, adequate equipment, skilled staff, and 

reliable medicine supply are key drivers of improved 

maternal health outcomes. Facilities with better input 

readiness demonstrated higher delivery loads, timely 

referrals, early initiation of breastfeeding, reduced 

postpartum haemorrhage, and better patient satisfaction. 

Overall, the LaQshya framework has the potential to 

significantly strengthen labour room care, provided that 

resources are equitably allocated, performance is 

regularly monitored, and implementation remains 

consistent across all facilities.

Recommendations:

 Strengthen Facility Based Infrastructure and 

Supplies: Health facilities with low composite input 

scores should be targeted for  infrastructure 

strengthening, provision of essential obstetric 

equipment and continued supply of drugs especially at 

CHC levels. Ensure adequate Skilled Human Resources: 

Deploy qualified HR with access to obstetrical 

specialists proportionally based on workload. LaQshya 

certified training should scale up to 100% staff coverage 

across all health facilities, especially where HR coverage 

i s  l ow.  Aud i t  And  Feedback  Loop  Rou t ine 

Institutionalization: Scheduled clinical audits and 

patient satisfaction surveys should be mandatory, to 

monitor performance and quality in real time. Facilities 

that have not had an audit in the last 24 months should be 

identified for quality assurance for potential review as 

soon as possible. Ensure Equitable Distribution of 

Cesarean Capacity: In some CHCs and even some SDHs 

cesarean services were not available. Regional health 

planners will need to assess and ‘to redistribute surgical 

capacity sourced centrally for normal and rare surgical 

maternal outcomes and patient satisfaction, suggesting 

that continuous quality monitoring, and corrective 

feedback loops are important in planning and 
[5,13]implementing.  Previous evidence from Uttar Pradesh 

and Bihar provide evidence of this; maternal care 

indicators improves systematically once audits, 

supervisory visits and corrective feedback loops are 
[14]made standard.

 The weak correlation (ρ = - 0.520, p = 0.085) inputs 

scores to stillbirths deserve some consideration. While 

stillbirths are comparatively rare in this data set, they 

may often occur with upstream features such as quality 

of antenatal care, timeliness of referral, and maternal co-

morbidities, which may not be adequately amenable 
[15]

through LaQshya interventions.  However, the 

continued observation of stillbirths in some facilities 

shown to perform well, demonstrates the feasibility of 

integrating antenatal surveillance and referral risk 

mapping as an additional layer to the planned 

improvement guidance that LaQshya developed for 

labour rooms.

 The study has generated practical supply chain 

implications, but there are also limitations. First, the 

inclusion of eight facilities limits generalizability. 

Second, since this study is cross-sectional, it could not 

account for seasonality or longitudinal progress. Third, 

while we did measure input and output indicators of 

LaQshya quantitatively, we did not measure provider 

behaviour, the quality of communication or the patient 

perspective, which would be central to the idea of 
[16,17]Respectful Maternity Care (RMC).  Finally, simply 

basing referral delay measurement on facility tracking, 

rather than timing on referring patients may underplay 

delay.

 In the future, research should be undertaken with a 

mixed methodology to evaluate the experiences of 

patients and providers, consider comparisons in the 

private sector, and assess the impact of digital health 

tools and tele-audits under the LaQshya program. It is 

also important to develop real-time dashboards and 

ensure equitable implementation (i.e., in the case of the 

CHC) and incorporate proactive strategies for 

sustainable behavioural change into all LaQshya 

Input-Output Performance Under LaQshyaShukla GB et al.
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items with a view to reducing inappropriate referrals and 

avoid referral delays. Addressing Referral System 

Concerns: Facilities with significant referral delays 

require support with transport linkages, emergency 

protocols and 24 × 7 specialist services. Maintaining 

Certification and Quality Standards: laQshya 

certification of hospitals should not be a “one-off” 

activity but should be a continuous process through 

renewal and/or reassessment of performance (ideally 

every 3 years; not the 3-5 years suggested in the 

guidelines) and by relating it to the on-going maternal 

health program (including PMSMA and JSY).
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Introduction:

 Rabies remains a significant public health challenge 

with the disease maintaining a fatality rate of almost 

100% once symptoms appear, despite being vaccine-

preventable. India currently is considered a global 

hotspot for the disease. India contributes about 36% to 

the world’s total Rabies-related deaths (18,000-20,000 

[1]
annually).  According to the National Rabies Control 

Program, dog bites account for a staggering 96% of these 

cases, while other local wildlife like monkeys, 

mongoose, jackals, and cats act as important viral 

reservoirs. The Program was initiated in five pilot cities 

including Ahmedabad. This initiative intended to 

prevent human deaths by enhancing awareness among 
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Abstract:

 Introduction: Rabies is a vaccine preventable disease having 100% fatality. India is endemic for Rabies 

accounting for 36% of the world's Rabies deaths. ASHAs are the grass root level worker who spreads awareness 

about Rabies and wound care after animal bite. Objectives: 1. To assess the knowledge of Rabies among ASHAs. 2. 

To assess the knowledge of wound care after animal bite among them. 3. To determine the association of various 

sociodemographic factors with knowledge of Rabies and wound care after animal bite among ASHA. Methods: A 

cross-sectional study was conducted on 139 ASHAs from Ahmedabad Municipal Corporation selected by stratified 

random sampling from 86 UPHC from September 2024 to November 2024. A self-administrating questionnaire was 

used. Results: The mean age of ASHAs was 43.8 ± 8.1 years and mean work experience of 11.6 ± 5.8 years. None of 

them had any prior training in Rabies or wound care. Dog bite (92.1%) was the commonest source recognized by the 

majority of participants and 82% thought Rabies is fatal. About 97.1% knew about Rabies vaccine, 20% knew the 

right number of doses. 62.6% believed in traditional remedies for wound care, while 76.3% knew about washing the 

wound with soap and water. Total knowledge score was most strongly associated with work experience (p = 0.024). 

Conclusion: This study identifies lack of knowledge regarding Rabies and appropriate care of wounds following 

animal bites among ASHA workers in Ahmedabad city suggesting the need for training.
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the public, training medical personnel, and enhancing 

both diagnostic and surveillance infrastructures. The 

aforementioned activities were a part of the more 

comprehensive “One Health” approach specified in the 

National Action Plan for Dog Mediated Rabies 

Elimination from India (NAPRE) with goals to achieve a 
[2]

“Zero by 2030” global mortality burden.

 According to the National Urban Health Mission, 

ASHAs are the nodal contact for 1,000–2,500 resident of 
[3]

urban slum areas.  The ASHAs as grassroot healthcare 

workers provides information on wound care and post-

exposure prophylaxis, including soap-and-water 

washing of the wound site. They also help refer cases to a 

vaccination site and promote immunization of pet 
[4]animals.

 Although ASHA workers also play a role in control 

of zoonotic diseases in cities like Ahmedabad, studies 

that assess the true level of their knowledge concerning 
[5]Rabies are limited.  Thus, it is important that ASHA 

workers have adequate knowledge about Rabies and 

wound care after animal bite which will increase 

awareness in the community and help in prevention of 

the Rabies at large.

 So, this study was conducted with the purpose to 

assess the knowledge of Rabies among ASHAs, to assess 

the knowledge of wound care after animal bite among 

them and to determine the association of various 

sociodemographic factors with knowledge of Rabies and 

wound care after animal bite among ASHA.

Methods: 

 It was an observational cross-sectional study done in 

Urban Primary Health Centers (UPHCs) of Ahmedabad 

Municipal Corporation (AMC). Ahmedabad city is 

divided into seven-zones that include a total of 86 

UPHCs. Multi-stage sampling method was applied and 

one UPHC from each zone was randomly selected 

through lottery method. Thus, seven UPHCs were 

included in the study. All the existing Accredited Social 

Health Activists (ASHAs) from these selected UPHCs 

were studied from September 2024 through November 

2024 (3 months).

Sample size: Total 139 ASHAs were included from the 

selected 7 UPHCs by convenient sampling method. 

(Figure 1)

Figure 1 : Sampling Method
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Inclusion criteria: ASHAs from selected UPHCs of 

Ahmedabad Municipal Corporation.

Exclusion criteria: ASHAs not willing to participate in 

the study. ASHAs absent on the day of data collection.

Study Tool: A self-administrating semi structured 

questionnaire in English and Gujarati was prepared 

using Training Module for ASHAs (July 2006) by 
[4 ]

Ministry of Health and Family Welfare.  The 

questionnaire consisted of demographic details and 

questions to assess the knowledge on Rabies and wound 

care after animal bite. The questionnaire included 33 

items, and each correct response was scored as one and 

incorrect or “don’t know” was scored as zero. The total 

questions for knowledge about Rabies including sub-

sections were 17, for knowledge about vaccination were 

7 and for knowledge about wound care after animal bite 

were 9. Thus, the total knowledge score ranged from 0 to 

33. The questionnaire was validated by a panel of experts 

from Community Medicine, and mean score was used as 

cut-off for analysis as per their recommendation.

Ethical Consideration: The permission of the Medical 

Officer of Health of Ahmedabad Municipal Corporation 

was obtained to conduct this study. Ethical clearance was 

obtained for the study (No. NHLIRB/2024/09/25/No-

10). Written informed consent was taken from ASHAs 

before filling the questionnaire. Data confidentiality was 

maintained.

Data Analysis: Analysis was conducted using 

descriptive statistics. Sociodemographic variables such 

as age, education, and work experience were considered 

as exposure variables and the total score of knowledge 

regarding Rabies and wound management with a 

maximum score of 33 was considered as the outcome 

variable. The data was normally distributed so 

independent t-test was used to compare the mean of total 

knowledge score between variables. All computations 

were carried out with a sample size of 139 participants 

using SPSS software version 20.0.
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Results:

 A total of 139 ASHAs from 7 zones of Ahmedabad 

city participated in the study. The mean age of the 

participants was 43.82 years with a standard deviation of 

8.07, ranging from 25 to 63 years. The mean duration of 

work experience was 11.64 years with a standard 

deviation of 5.80, ranging from 3 months to 21 years. 

None of the ASHAs had received any training regarding 

Rabies or the management of wounds following animal 

bites (Table 1).

 Mult iple  responses  were recorded about 

transmission of Rabies in which majority 128(92.1%) of 

ASHAs believed that Rabies is transmitted through dog 

bite followed by monkey bite 31(22.3%). About 

48(34.5%) ASHA believed that Rabies could spread 

through licks and scratch from the rabid animal. 

114(82%) ASHAs knew that death is inevitable in case of 

Rabies. For identifying Rabid animal, response of 

majority 107(77%) of ASHAs was salivation of animal 

followed by 59(42.4%) animal keeps biting and 

29(20.9%) increase in aggression of animal (Table 2).

Table 1: Socio demographic details of the participants 

               (N=139)

Variable N %

Age (years)

 Under 25 1 0.7

 26-35 24 17.3

 36-45 53 38.1

 46-55 53 38.1

 56 and above 8 5.8

Educational Status

 Secondary 53 38.1

 Higher secondary 47 33.8

 Graduate 36 25.9

 Postgraduate 3 2.2

Work Experience (years)

 1-5 23 16.5

 6-10 34 24.4

 11-15 47 33.8

 16-20 30 21.6

 More than 20 5 3.6
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 Significant number of ASHAs 135 (97.1%) knew 

that there is a vaccine for Rabies. Out of 135 ASHAs 

knowing that Anti Rabies Vaccine (ARV) is available 

119 (88.1%) said that vaccine should be provided to the 

animal bite victim immediately. A schedule is available 

for the ARV was known by 90 (66.7%) of study 

participants, out of which only 25 (20%) knew that the 

current ARV schedule included four doses. Out of which 

correct days of the doses i.e., 0,3,7,28 was known by 5 

(20%) of ASHAs. The knowledge about when to give 

immunoglobulin was present in 4 (29.6%) ASHAs. 

Furthermore, 76 (56.2%) participants reported that the 

anti-rabies vaccine does not confer lifelong protection, 

and only one-fifth of the participants, 29 (38.1%), knew 

when the vaccine should be repeated following a 

subsequent animal bite (Table 3).

Knowledge of Rabies and Wound Care in ASHAChandera V et al.

Table 2: Knowledge about Rabies among ASHA 

               workers (N=139)

*Multiple responses

Variable N %

How is Rabies transmitted?*
 Dog bite 128 92.1
 Monkey bite 31 22.3
 Cat bite 22 15.8
 Wild animals 19 13.7
 Rodent bite 13 9.4
 Don’t know 7 5
 Others 1 0.7
Does Rabies spread from human to human?
 Yes 60 43.2
 No 66 47.5
 Don’t know 13 9.4
Does Rabies spread through licks/scratches from a 
rabid animal?
 Yes 48 34.5
 No 79 56.8
 Don’t know 12 8.6
Does Rabies spread through contaminated food or 
water?
 Yes 13 9.4
 No 118 84.9
 Don’t know 8 5.8
Is death inevitable in case of Rabies?
 Yes 114 82
 No 18 12.9
 Don’t know 7 5
Rabid animal is likely to die within how many days? 
 <10 days 33 23.7
 10 days 3 2.2
 >10 days 53 38.1
 Don’t know 50 36
Is Rabies a preventable disease?
 Yes 108 77.7
 No 21 15.1
 Don’t know 10 7.2
How do you identify a Rabid animal?*
 Salivating 107 77
 Keep biting 59 42.4
 Aggressive 29 20.9
 Hydrophobic 16 11.5
 Dumb 6 4.3
 Don’t know 6 4.3
If biting animal is not seen around, would the wound 
be considered infected with Rabies?
 Yes 51 36.7
 No 36 25.9
 Don’t know 52 37.4

Table 3: Knowledge about vaccination of Rabies 

              (N=139)

Variable N %

Is there a vaccine for Rabies? (n=139)
 Yes 135 97.1
 No 2 1.4
 Don’t know 2 1.4
How early should Anti-Rabies Vaccine be given? 

(n=135)
 Immediately 119 88.1
 < 1 day 12 8.8
 < 1 Week 3 2.2
 Anytime 0 0
 Don’t know 1 0.7
Are you aware of the schedule of the Anti-Rabies 

Vaccine? (n=135)
 Yes 90 66.7
 No 49 36.3
Does ARV protection stays for lifetime? (n=135)
 Yes 40 29.6
 No 76 56.2
 Don’t know 19 14
If no, when to repeat the vaccine after animal bite? 

(n=76)
 < 1 Year 29 38.1
 > 1 Year 21 27.6
 Don’t know 28 36.8



Variable n (%)  Knowledge Score  t value p value
   Mean SD SEM 
Age (years)
 <43 62 (44.6) 14.5 4.7 0.6 1.081 0.282
 >43 77 (55.4) 15.3 4.1 0.4  
Educational status
 Secondary 53 (38.1) 14.9 4.1 0.5 -0.145 0.885
 >Secondary 86 (61.8) 15 4.5 0.5  
Work experience(years)
 >11 82 (59.0) 15.6 4.9 0.5 2.285 0.024
 <11 57 (41.0) 13.9 4.1 0.5

Table 5: Association of Sociodemographic Factors with Knowledge of Rabies and Wound Care After Animal 
              Bite (N = 139)
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Table 4: Knowledge about wound care after animal 

               bite (N=139)

*Multiple responses

Variable N %

Is traditional treatment useful? 
 Yes 87 62.6
 No 42 30.2
 Don’t know 10 7.2
If yes, things which can be applied to a wound after an 
animal bite.*
 Turmeric 53 37.4
 Tobacco 35 25.2
 Chilli powder 20 14.4
 Toothpaste 3 2.2
 Others 1 0.7
Is washing wound with soap and water useful? 
 Yes 106 76.3
 No 28 20.1
 Don’t know 5 3.6
If yes, how long the wound should be washed? 
 >10-15 min 18 16.9
 <10-15 min 74 69.8
 Don’t know 14 13.2
Is application of antiseptics useful in animal bite 
wound care? 
 Yes 68 48.9
 No 40 28.8
 Don’t know 31 22.3
Should one suture the animal bite wound? 
 Yes 40 28.8
 No 75 54
 Don’t know 24 17.3
Should one apply loose dressing to the wound? 
 Yes 81 58.3
 No 46 33.1
 Don’t know 12 8.6

Note: Independent samples t-test was applied.

 More than half of ASHAs (62.6%) believed that the 

traditional treatment for the wound care after animal bite 

is useful. All (62.6%) ASHAs who believed that 

traditional treatment was useful were further asked about 

substances applied to animal bite wounds. Multiple 

responses were recorded, with turmeric being the most 

commonly reported (37.4%), followed by tobacco  

(25.2%) and chilli powder (14.4%).

 There is statistically significant difference between 

work experience and knowledge of Rabies and wound 

care after animal bite (p=0.024) which suggests the work 

experience of ASHAs increases the knowledge about 

Rabies and wound care after animal bite also increases.  

However, there was no statistically significant 

association between age and the knowledge scores, and 

educational status and the knowledge scores of ASHA 

workers.(Table 5)

Discussion: 

 ASHA workers are the first line of contact for health 

illnesses in the community. They are the most frequent 
[5]

visitors among health workers in households.  This vital 

link between the health system and the community is 

very important to fight against this preventable yet 

deadliest disease. This study involved 139 ASHA 

workers from Ahmedabad city; and none of the ASHAs 

had received any formal training. A study done by 
[8]Aptriana CD et al.  showed that on implementation of 
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One health approach for Rabies and training of health 

workers helped in decreasing the case fatality rate from 

6.25% in 2014 to zero in 2019. However, when training 

was not repeated in new workers in 2020 Rabies cases 

increased to 1.75 per million population and increased 

death due to Rabies by 0.84%. Thus, it is found that 

regular training programs are helpful in the progress 

toward Rabies elimination goals.

 In present study, regarding knowledge about 

transmission of Rabies, majority of ASHA workers 

(92.1%) recognized that dog is the major transmitter of 

Rabies, only a few believed that Rabies can also spread 

by cats, monkeys and wild animals. A study conducted 
[9]  

by Sahu DP et al. showed the similar results. 

Additionally, in present study, only 34.5% of ASHAs 

believed that Rabies can spread through licks/ scratches 

of animal whereas a study conducted by Tiwari HK et 
[10]al. , found that 54% of the health workers thought 

Rabies can spread with licks/ scratches from an animal.

 In present study, awareness regarding existence of 

Rabies vaccine was present in 97.1% of ASHAs; and 

88.1% had the knowledge about its immediate 

administration. However, detailed understanding of the 

vaccine schedule, number and timing of doses, and the 

role of immunoglobulin was poor. Similar results in 

knowledge related to Rabies vaccination  among health 

workers were observed in study conducted in Baramati 
[10] [9]

by Tiwari HK et al. and by Sahu DP et al.  This may 

affect referral and counselling for animal bite.

 Total 62.6% of ASHAs in this study believed 

traditional treatment for wound care after animal bite 

with turmeric, tobacco and chilli powder is useful. In 

contrast to these findings, a study conducted among para 
[10]medical staff by Tiwari HK. et al.  found 96% of the 

health workers didn’t think traditional treatment is useful 

in Rabies. These differences are because Para-medical 

staff are involved in clinical management of Rabies, 

while ASHAs are more exposed to community beliefs 

Knowledge of Rabies and Wound Care in ASHAChandera V et al.

and lack of training program contribute to these 

misconceptions leading to delay in appropriate medical 

care.

 Majority of ASHAs (76.3%) in present study were 

aware that the wound should be washed with soap and 

water but didn’t know how long. A similar result was 
[11] [12]

found in a study by Kapoor P et al.  and Kamat U et al.  

that 56.07% and 54.5% of health workers respectively 

knew that the practice of wound washing with soap and 

water is beneficial in Rabies treatment.

 There was statistically significant association 

between work experience and knowledge of Rabies and 

wound care after animal bite in present study. This 
[10] 

finding was supported in the study by Tiwari HK et al.

among health workers. 

Recommendations: 

 Regular training and retraining of ASHAs especially 

focusing on Rabies and wound care after animal bite will 

improve Rabies control in the community and support 

national elimination strategies through NAPRE.

Limitations: 

 Present study included only ASHA workers from 

urban areas and not from rural areas. Convenient 

sampling method was used to select ASHA workers.

Conclusion: 

 The findings of the study indicates that with 

increased work experience among ASHA workers, their 

knowledge regarding Rabies was found to be better. 

However, overall mean knowledge score indicates 

deficiencies in understanding of Rabies prevention and 

appropriate wound care after animal bite.
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