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 Vaccination has been proven to be one of the most 

effective health interventions available worldwide to 

prevent morbidity and mortally due to vaccine 

preventable diseases (VPDS) Global vaccination 

services had good coverage during 2022 yet 20.5 

million children are still missing their life saving 
[1]vaccines.  Establishing a dedicated vaccination clinic 

especially in the private institutions could be one 

solution to further improve childhood as well as adult 

vaccination coverage. A dedicated vaccination clinic 

or centre is a specified premises within the 

institution for strict adherence to the “Rights” to be 

observed while administering vaccines to individuals 

for conferring both specific and extra-specific 

protection, to promote both innate and adaptive 

immunity for building strong population immunity. 

These clinics play a crucial role in public health 

efforts to control / eliminate / eradicate vaccine 

preventable diseases [VPDs]. They also provide a 

centralized and organized location for quality 

vaccination services. Their impact extends beyond 

individual health, contributing to the well-being of 

societies and global health efforts.

[2,3]Key	features	of	dedicated	vaccination	clinic:

● Vaccine administration: The primary function of a 

dedicated vaccination clinic is to administer 

vaccines to the beneficiaries from new born to 

geriatric age [life cycle approach]

● Vaccine procurement from the attached planning 

unit & storage in the proper cold chain: Proper 

storage of vaccines is crucial to maintain their 

effectiveness. These clinics are equipped with the 

necessary refrigeration and storage facilities to 

keep vaccines at the correct temperature.

● Health education: As these clinics are staffed with 

knowledgeable trained personnel, beneficiaries 

can elucidate their vaccination related queries 

and have a smooth uneventful vaccination 

experience. Appropriate health education and 

counselling regarding importance of vaccination 

and the expected Adverse-events will be provided 

by the staff. In teaching institutions, it is the nodal 

point for rolling out competent and confident 

health care service providers from nursing 

students to post graduate Medical Students 

through training & education.  

● Accessibility: Apart from clinics at the facilities, 

EXCLUSIVE vaccination clinics can also be 

strategically located in easily accessible areas 

especially during public health emergencies (e.g-

COVID-19 pandemic).

● Monitoring and Reporting: After vaccination, 

vaccinees will be observed for a short period of 

time to detect any immediate Adverse Events 

Following Immunization [AEFI]. AEFI if occurs; 

institution will follow AEFI protocol.

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)
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Need	for	a	Dedicated	Vaccination	Clinic	at	Medical	College…Kulkarni	and	Holla	

Medical	 college	 and	 dedicated	 vaccination	

clinics:

Whether every medical college should have a 

dedicated vaccination clinic depends on Several 

factors.

[4]
●	 Resource	 Availability:  By default, teaching 

institutions have to mandatorily shoulder the 

responsibility of rolling-out competent and 

confident health care service providers. It 

necessitates proper premises, training materials 

[RI Handbook for MO's, COVID vaccination 

guidelines], exclusively trained staff, proper 

infrastructure and vaccine storage facilities. A 

medical college should assess its ability to allocate 

resources to support such a clinic effectively.

[5]
●	 Regulatory	 and	 Licensing	 Requirements:  

Medical colleges that meet the prescribed 

standards of local and national healthcare 

regulations can operate the vaccination clinic.

[6]
●·	 Institutes	 Educational	 Objectives: 	 Having a 

dedicated vaccination clinic in Medical College 

campus can be beneficial for practical training and 

hands-on experience in vaccine administration 

and immunization programs.

[7] 
●	 Community	 engagement: For any medical 

college with a vision to serve the under served 

populations, to identify the healthcare needs in its 

locality and having a desire to be closely 

integrated with the local community, having a 

dedicated vaccination clinic can serve as a 

valuable asset.

●	 Areas	 of	 interest:	 Dedicated vaccination clinic 

will provide abundant opportunity for operational 

research and original research provides needy 

evidences for making relevant policies.

Benefits/impact	of	dedicated	vaccination	clinic:

● Routine Vaccination Services sustainably enhance 
[8]

“National Immunization coverage.”

● Disease prevention thus reducing hospitalization 

and treatment expenses

● Timely response to outbreaks/emergency 

preparedness

● Increased training for healthcare personnel in 

vaccination

● AEFI surveillance

● Health education and counselling for the needy

● Proper vaccine storage

Barriers	in	establishing	a	dedicated	vaccination	

clinic:

● Vaccine hesitancy in the community due to 
[9]cultural barriers

● Location of the vaccination clinic itself can serve 

as a barrier

● Limited resources – shortage of trained health 
[10]personnel or shortage in vaccine supply

● Cost of vaccination

 Addressing these barriers requires a multifaceted 

approach that includes public health campaigns, 

community engagement, improved healthcare 

infrastructure and efforts to build trust in healthcare 

systems. Effective communication and collaboration 

among healthcare providers, public health agencies, 

and communities are essential to overcoming these 

challenges and promoting vaccination.

Recommendation:	

 Problems in setting up a dedicated vaccination 

clinic should be identified by establishing an 

exclusive Extended Supportive Supervision system 

for a sustained revolution through regular visits to 

both private and public sectors and solution to be 

reinforced through regular periodic continued 

medical education workshops,  supporting 

operational research for simplification and by 

providing timely feedback and feed forward 

information.
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Abstract:

 Introduction:	Infertility is a personal tragedy for millions of couples world-wide and has very definite 

physical, psychological and social implications. Objectives:	To find the prevalence of infertility and to 

explore the association between selected clinical and socio demographic factors with infertility in 

Arpookara Panchayat, Kottayam, Kerala.	Method: A community based cross-sectional study was conducted 

among 860 eligible couplesselected using simple random sampling technique, from all the 4 subcentre 

areas. Sociodemographic and medical/surgical details of both male and female partner were collected by 

semi-structured interview schedule. The couples were said to have infertility when they had either primary 

or secondary infertility. Pearson Chi-square test / Fisher’s Exact test was used to find the association of 

various factors with infertility. Results:	 The prevalence of infertility was 10.3%, with 5.6% primary 

infertility and 4.7% secondary infertility. Factors that were found significantly associated with infertility 

were couples belonging to lower socioeconomic status, joint family, women marry at age >35 years,  

diabetes mellitus in women, pelvic inflammatory diseases, uterine fibroids, polycystic ovarian syndrome, 

abdominal pelvic surgeries in women, varicocele, mumps in men, oligospermia, men with education level 

less than high school, smoking, alcohol and family history of infertility in men.	Conclusion:	One tenth of the 

population included in the study had infertility. Thepredictors for infertility were lower socio-economic 

class, number of years after marriage (5-9 years), smoking in men, oligospermia, varicocoele, mumps in 

men, age at marriage (>35 years) in women, polycystic ovary syndrome, pelvic inflammatory disease and 

diabetes mellitus in women.

Key	words	: Alcoholism, Infertility, Oligospermia, PCOS, Smoking

Introduction:	

 The arrival of a baby into this world is celebrated 

and the womanhood is praised since time 

immemorial. Childlessness in India, where joint 

family system is still followed in many families, leads 

to comparison of couples and end up in strained 

relationships. In most of the cases, women are 

blamed for infertility and the men neither supports 

his spouse nor co-operates with investigations for 

infertility, for the fear of being criticized about his 

manhood. Of the various definitions put forward for 

infertility, World Health Organization (WHO) use the 

epidemiological definition for infertility to know the 

prevalence, i.e., Women of reproductive age (15-49 

years) at risk of becoming pregnant (not pregnant, 

sexually active, not using contraception and not 

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)
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study. A compiled list of eligible couples, total of 

2999, from the four subcentres was used as the 

sampling frame and a total of 860 eligible couples 

were included in the study using simple random 

sampling technique. Couples who were staying in the 

study setting for duration less than 6 months and 

those not willing to participate in the study were 

excluded.                   

 Women were interviewed at their home, and for 

informationon male partners, regarding socio-

demographic characteristics, menarche, menstrual 

abnormality, marital history, sexual details, child 

birth, infertility investigation and treatment, 

comorbidities, surgical history smoking and 

alcoholism, exercise and family history of infertility 

were collected using a pre-tested semi-structured 

interview schedule. Socioeconomic status was 

assessed using Modified KuppuswamyScale 
[5]

2014. The couples were said to have infertility when 

they had either primary or secondary infertility. No 

investigation of any kind was done in this study to 

find the cause of infertility and the hospital records 

maintained at home was used to collect data on 

infertility management.

Operational	Definitions:

 Epidemiological definition of Infertility: Women 

of reproductive age (15–49 years) at risk of becoming 

pregnant (not pregnant, sexually active, not using 

contraception and not lactating) who report trying 

unsuccessfully for a pregnancy for two years or 
[1]

more.  In the present study, the term infertility 

includes both the primary infertility and secondary 

infertility.

 Primary infertility: When a woman is unable to 

ever bear a child, either due to the inability to become 

pregnant or the inability to carry a pregnancy to a live 

birth she would be classified as having primary 

infertility. Women whose pregnancy spontaneously 

miscarries, or whose pregnancy results in a still born 

child without ever having a live birth would present 
 [6]

with primarilyinfertility.

lactating) who report trying unsuccessfully for a 
[1]

pregnancy for two years or more.

 WHO estimated that more than 186 million 

ever-married women of reproductive age in 

developing countries were affected by infertility, in 

developing countries, translating it into one in every 
[2]

four couples.  The WHO estimates the overall 

prevalence of primary infertility in India to be 

between 3.9 and 16.8 percent. Estimates of infertility 

vary widely among Indian states. Moreover, the 

prevalence of primary infertility has also been shown 

to vary across tribes and castes within the same 
[3]

region in India.

 According to District Level Household Facility 

Survey - 3 done in Kerala, about 11% of ever married 

women aged between 15-49 years in Kerala had 

Infertility. One in every ten ever married women have 
[4]

infertility, in almost all districts of Kerala.  There are 

no or only a few published studies on infertility and 

its risk factors in Kottayam district of Kerala, India. 

Hence this study was designed with the objective of 

estimating the prevalence of infertility and its 

associated factors among the eligible couples of 

Arpookara Panchayat, Kottayam, Kerala.

Method:

 This community based cross-sectional study 

was carried out during June 2014 to May 2015, after 

the approval from Institutional Review Board 

(No.37/2014), in Arpookara Panchayat of Kottayam 

district whichis located in the central part of Kerala. 

According to DLHS-3 (District Level Household and 

Facility Survey 2007-08), prevalence of Infertility 

among the ever-married women aged between 15-49 
[4]years in Kerala was 11%.  With α error at 5% and 

20% relative precision, the sample size was 
2

calculated using the formula n= Z pq/ d², n=777. 1-α/2 

Eligible couples (currently married couple wherein 

the wife is in the age group of 15-49 years) who were 

married for 2 or more than 2 years, registered in the 4 

subcentres (Villooni, Karuppa, Karipputhattu and 

Maniaparambu) of Arpookara panchayat as per the 

updated eligible couple register, were included in the 
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Burden	of	Infertility

 Total number of couples with infertility was 89, 

hence the prevalence of infertility was 10.3% with 

5.6% primary infertility and 4.7% secondary 

infertility. For further analysis, couples with both 

primary and secondary infertility were considered as 

infertile. Among the infertile couples, 51.7% did not 

do any investigation to find the cause of infertility and 

among those who were investigated, 24.7% of 

infertility was due to male factor followed by female 

factor 13.5%, both male and female factors 4.5% and 

unexplained infertility (cause was not found with the 

investigations) constituted 5.6%.

 Among the couples with infertility, majority of 

the women belonged to the age group of 35-39 years 

(27%), followed by 30-34 years (22.5%), 25-29 years 

(21.3%), 40-44 years (14.6%), 20-24 years (7.9%) 

and 45-49 years (6.7%). In men, majority belonged to 

the age group of 35-39 years (30.3%) followed by 40-

44 years (25.8%), 30-34 years (20.2%), 45-49 years 

(12.4%), more than or equal to 50 years (7.9%) and 

25-29 years (3.4%). Among the women with 

infertility, 52.8% had education up to high school 

certificate and 47.2% had schooling post high school 

certificate and in men with infertility, 73% had 

schooling till high school and 27% had schooling post 

high school. The association of education and 

infertility was statistically significant for men (Chi-

square value 4.246, p = 0.039) but not in women (Chi-

square value 1.319, p = 0.251). There was increase in 

prevalence of infertility with decrease in 

socioeconomic status, with no infertile couples in 

upper class, 6.7% in upper middle class, 12.1% in 

lower middle class and 17.3% in upper lower class 

(Chi-square value for trend = 12.66, p <0.001). 

Prevalence of infertility was more in joint family 

(12.6%) when compared to nuclear family (7.7%) 

and was found to have statistically significant 

association (Chi-square value = 5.551, p = 0.018). No 

significant association found between religion and 

infertility.  

 Secondary infertility: When a woman is unable 

to bear a child, either due to the inability to become 

pregnant or the inability to carry a pregnancy to a live 

birth following either a previous pregnancy or a 

previous ability to carry a pregnancy to a live birth, 

she would be classified as having secondary 

infertility. Thus, those who repeatedly spontaneously 

miscarry or whose pregnancy results in a stillbirth, or 

following a previous pregnancy or a previous ability 

to do so, are then not unable to carry a pregnancy to a 
 [6]live birth would present as secondarily infertile.

Data	Analysis

 Data were appropriately coded, entered in 

Microsoft Excel and analyzed using Statistical 

Package for Social Studies version 16.0. Quantitative 

variables were expressed as mean and standard 

deviation and qualitative variables were counts and 

percentages. Chi Square test, Fishers’s Exact test and 

independent sample t-test were done for bivariate 

analysis and a p value of less than 0.05 was taken as 

statistically significant. Binary logistic regression 

was done to find the independent predictors of 

infertility. 

Results:

Socio-demographic	characteristics

 Among the 860 eligible couple, the mean age of 

men was 40.34 ± 6.829 years and the mean age of 

women was 35.51 ± 6.656 years. The population 

consisted of 59% Hindus, 39.7% Christians and 1.4% 

Muslims. The literacy rate was 99.7% in men with 

53.5% educated up to high school and literacy rate 

among women was 99.9% with 42.9% completed 

high school education. Employed men were involved 

in unskilled (32.9%) and skilled (34.5%) occupation, 
rd

whereas 2/3  women (66.7%) were unemployed. 

The study participants belonged to lower middle 

class (45.30%) followed by upper middle class 

(41.60%), upper lower class (12.10%) and upper 

class (0.90%). 
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mellitus, pelvic inflammatory diseases (PID), uterine 

fibroids, polycystic ovary syndrome (PCOS), history 

of abdominal pelvic surgeries in women were found 

to have statistically significant association. History of 

varicocele, mumps, oligozoospermia, smoking, 

alcohol and family history of infertility were found to 

have association in men. 

Binary	logistic	regression	analysis	

 The factors found associated with infertility in 

bivariate analysis were analyzed using binary logistic 

regression with infertility as dependent variable. 

Independent predictors of infertility found were 
2shown in Table 4. This model had the Nagelkerke R  

value of  0.353. 

Menstrual	and	marital	characteristics	

 The mean age at menarche in women with 

infertility was 13.6 ± 1.6 years and 13.7 ± 1.4 years in 

others, this difference in mean age at menarche was 

not statistically significant with independent sample 

T-test, t value of -0.72 and p value 0.5. The rate of 

infertility increased with increase in age at marriage 

and was found to be statistically significant. 

Association of menstrual and marital characteristics 

with infertility were described in the Table 1. 

Medical	history	and	life	style	characteristics		

 The details of past medical and surgical diseases 

of both the partners and their lifestyle characteristics 

and their association with infertility were shown in 

Table 2 and Table 3 respectively. Presence of diabetes 

Variables		 	 Infertility	 	 Chi	Square	 p	value

	 Present   Absent  

 n (%)  n (%)  

Menstrual disorders    

Present  29 (14.9%)  165 (85.1%) 5.71 0.017* 

Absent  60 (9.0%)  606 (91.0%)   

Age at marriage    

(Completed years)    

< 19  5 (4.7%)  101 (95.3%) 26.87	 <0.001*

20 -24  35 (8.0%)  402 (92.0%)  

25 – 29  35 (12.5%)  245 (87.5%)  

30 – 34  10 (35.7%)  18 (64.3%)  

> 35 4 (44.4%)  5 (55.6%)  

Years of married life    

(Completed years)    

< 4  19 (14.7%)  110 (85.3%) 27.53 <0.001*

5 – 9  39 (17.7%)  181 (82.3%)   

10 – 14  15 (8.6%)  159 (91.4%)  

> 15 16 (4.7%)  321 (95.3%)   

Table	1:	Association	of	Menstrual	and	Marital	characteristics	of	Women	with	infertility	(N=860)

*Statistically significant with p value < 0.05
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Variables		 	 Infertility	 	 Statistical	test	 p	value

	 Present   Absent  

 n (%)  n (%)  

Diabetes Mellitus    

Present  4 (28.6%) 10 (71.4%) Fisher’s Exact test 0.048*

Absent  85 (10.0%) 761 (90.0%)  

Thyroid disorders      

Present  14 (14.6%) 82 (85.4%) Pearson chi-square 0.148

Absent  75 (8.8%) 689 (90.2%) value  2.088 

PID    

Present  6 (24.0%) 19 (76.0%) Fisher’s Exact test  0.036*

Absent 83 (9.9%) 752 (90.1%)  

Uterine fibroids     

Present  7 (25.0%) 21 (75.0%) Fisher’s Exact test 0.019*

Absent 82 (9.9%) 750 (90.1%)  

Endometriosis    

Present  1 (14.3%) 6 (85.7%) Fisher’s Exact test 0.536

Absent 88 (10.3%) 765 (89.7%)  

PCOS    

Present  10 (32.3%) 12 (67.7%) Fisher’s Exact test 0.001*

Absent 79 (9.5%) 750 (90.5%)  

Tuberculosis     

Present  3 (21.4%) 11 (78.6%) Fisher’s Exact test 0.169

Absent 86 (10.2%) 760 (89.8%)  

Abdominal Pelvic surgeries     

Present  3 (50%)  3(50%) Fisher’s Exact test 0.017*

Absent 86 (10.1%) 768 (89.9%)  

BMI    

Underweight  6 (11.1%) 48 (88.9%) Pearson chi-square  0.411

Normal weight  39 (9.3%) 381 (90.7%) value 2.874 

Over-weight  38 (12.5%) 266 (87.5%)  

Obese  6 (7.3%) 76 (92.7%)  

Waist hip ratio   

< 0.85 35 (9.7%) 324 (90.3%) Pearson chi-square  0.625

> 0.85 54 (10.8%) 447 (89.2%) value 0.239 

Family history of infertility      

Present  4 (5.1%) 75 (94.9%) Pearson chi-square  0.1

Absent 85 (10.9%) 696 (89.1%) value 2.619 

Table	2:	Medical	history	and	Lifestyle	Characteristics	of	Women	versus	infertility		(N=860)

Note: PID – Pelvic Inflammatory Disease, PCOS – Polycystic ovary syndrome. 

*Statistically significant with p value < 0.05



Discussion:

 Among the study population, 89 couples 

(10.3%) had infertility (5.6% primary and 4.7% 

secondary infertility). When compared to the DLHS-3 
 [4]

Kerala (8.7% primary infertility and 1.8% 

secondary infertility), the prevalence of primary 

infertility was lower but secondary infertility was 

higher. The result was higher when compared to the 

studies done in West Bengal (2.04% primary 
[7]infertility and 0.11% secondary infertility)  and 

[8]
Bangalore (primary infertility 4.5%)  and lower 
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Variables		 															Infertility	 Statistical	test

	 Present  Absent p	value

	 n (%) n (%) 

Diabetes Mellitus   

Present  4(12.9%) 27 (87.1%) Fisher’s Exact Test

Absent  85 (10.3% 744 (89.7%) 0.552

Varicocele   

Present  5 (62.5%) 3 (37.5%) Fisher’s Exact Test

Absent  84 (9.9%) 768 (90.1%) <0.001*

Mumps   

Present  8 (28.6%) 20 (71.4%) Fisher’s Exact Test

Absent 81 (9.7%) 751 (90.3%) 0.005*

Tuberculosis    

Present  2 (28.6%) 5 (71.4%) Fisher’s Exact Test

Absent 87 (10.2%) 766 (89.8%) 0.158

Oligozoospermia   

Present  11 (68.8%) 5 (31.2%) Pearson chi-square value 59.934

Absent 78 (9.2%) 766 (90.8%) <0.001*

Abdominal Pelvic surgeries    

Present  3 (6.7%) 42 (93.3%) Fisher’s Exact Test  

Absent 86 (10.6%) 729 (89.4%) 0.613

Smoking   

Present  56(17.02%) 273(82.98%) Pearson chi-square value 25.5695

Absent 33 (6.2%) 498 (93.8%) <0.001*

Alcoholism   

Present  72 (12.4%) 510 (87.6%) Pearson chi-square value 7.9363

Absent 17 (6.1%) 261 (93.9%) 0.0048*

Family history of infertility    

Present  18 (17.6%) 84 (82.4%) Pearson chi-square value 6.644

Absent 71 (9.4%) 687 (90.6%) 0.01*

Table	3:	Medical	and	Surgical	Details	in	Men	versus	Infertility		(N=860)

*Statistically significant with p value < 0.05
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Table	4:	Binary	logistic	regression	analysis	of	factors	associated	with	infertility		(N=860)

 Note: B- regression coefficient; OR –Odds ratio; S.E –Standard error; CI – Confidence interval.

Independent	variable	 B	 S.E.	 p	value	 OR	 95%	CI

Socio economic status  0.669 0.194 0.001 1.952 1.334 – 2.856

(lower middle class)

Age at marriage in women 0.584 0.165 0.001 1.730 1.253 – 2.389

(>35 years)

Number of years after  marriage 0.453 0.142 0.001 1.573 1.191 – 2.078

(5 – 9 years)

Oligozoospermia 2.562 0.649 < 0.0001 12.958 3.633 – 46.219

Mumps in men 1.258 0.514 0.014 3.518 1.284 – 9.636

Varicocoele 3.567 0.821 < 0.0001 35.399 7.080 – 177

Smoking in men 1.072 0.298 < 0.0001 2.922 1.630 – 5.238

PCOS 1.781 0.522 0.001 5.933 2.131 – 16.520

PID 1.518 0.578 0.009 4.562 1.468 – 14.175

Diabetes mellitus in women 2.114 0.751 0.005 8.285 1.903 – 36.078

Constant  -35.901 4.555 < 0.0001 0.000 

when compared to a Mysore study (primary 
[9]

infertility 12.5%).  According to a systematic review, 

the global trends in infertility were similar in 1990 

and 2010, with 0.1% decrease in primary infertility 
[6]

and 0.4% increase in secondary infertility.  

Researchers, based on census of India, opine that 

childlessness in India has risen by 50 per cent since 
[10]

1981.

 The age group of 35-39 years had more 

proportion of infertile men and womenand infertility 

was found more among couples who were married 

for 5 – 9 years (17.7%) in the current study.  

According to DLHS-3 Kerala, majority of infertile 

couples belonged to the age group of 30 -34 years 

(12.2%) followed by the age group of 35 – 39 years 

(11.2%) and the percentage of infertility was more 
 [4]among those married for 5-9 years (12.4%).  Aging 

has a significant impact on male sexual function, 
[11]

sperm parameters, and fertility.  Reproductive 

system of women has peak efficiency in the early 20’s 

and steadily decline there after. The percentage of 

married women remaining childless increased with 
[12]age and age at marriage.

 The percentage of infertility was more in 

couples who had education up to high school level 

and similar findings were observed by other 
[7,8,10]

studies.  Majority of the women and men among 

the infertile couples were unemployed and skilled 

workers respectively and this finding was consistent 
[10] with a previous study. Among the infertile couples, 

majority of them were Hindus followed by Christians 
[4]and Muslims. Data from DLHS-3  and other 

[7,10] studies showed this trend. The current study 

showed association of infertility with joint family. It 

was reported that 65.2% of infertile couples lived in 
[8] joint family. Socioeconomic status and infertility 

were inversely related, with majority belonging to 

upper lower class (17.3%) followed by lower middle 

class (12.1%) and then upper middle class (6.6%). In 

Kerala, most of the infertile couples belonged to 
[ 4 ]

lowest  wealth  index  category  (18.5%)  

correspondingly previous studies reported that the 

couples of higher classes had more children, better 

parameters in semen analysis and better ovarian 
[13]reserve.  Menstrual disorders was found to have 

association with infertility and the result was 
[7]

consistent to the report by another study.
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infertility and the association was statistically 

significant as abdominal surgeries may lead to 
[21]adhesions and infertility in some cases.  The role of 

genetic/inherited disease and specific abnormalities 

in the Y chromosome are found to cause male 
[22]

infertility.  Around 17.6% of men with family 

history of infertility had infertility and this 

association was found to be statistically significant. 

The study couldn’t find such association in women 

and this result contradicts the finding by a previous 
[10]

study.

Conclusion:

 The prevalence of infertility was 10.3% with 

primary infertility of 5.6% and secondary infertility 

of 4.7%. Socio economic status (lower middle class), 

age at marriage in women (>35 years), number of 

years after marriage (5 – 9 years), smoking in men, 

oligozoospermia, mumps in men, varicocoele, PCOS, 

PID and diabetes mellitus in women were found as 

independent predictors of infertility. 
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Abstract:

 Introduction: Road traffic accidents are the sixth leading cause of death in India with a greater share of 

hospitalization, disabilities, deaths and socio-economic losses.	Objective: To identify the pattern of non-

fatal road traffic accidents, socio-demographic profile of accident victims and antecedent factors influencing 

these road traffic injuries.	Method: A cross-sectional study was conducted for six months in Puducherry. 

From existing 27 wards of Lawspet, six wards were selected by simple random sampling technique and all 

the households in selected wards were included. The minimum required sample size was estimated to be 

165 by considering prevalence of non-fatal road traffic accidents in Puducherry as 5.6%. Face-to-face 

interview with a semi-structured questionnaire was used for data collection. Data entry and analysis were 

performed using Epi-data manager 4.2.0.	Results:	Total 169 accident victims were included in the study 

from the households of selected wards. Mean age of the accident victims was found to be 36.2 (11.4) years. 

Two-wheeler accidents accounted for 144 (85.2%) and 123 (72.7%) accident victims were drivers at the 

time of accident. Majority (95.1 %) of the victims did not wear helmet while driving two-wheelers and none 

of the four-wheel drivers/pillions wore seat belts. Majority of the accidents occurred on usual tar roads 116 

(68.6%) and 42 (24.9%) on highways. 102 (60.4%) accidents occurred in bi-directional roads. Conclusion: 

Simple or minor injuries were high compared to serious injuries requiring hospitalization. Majority of the 

accidents occurred during Fridays, Saturdays and Sundays. The accidents exhibited a bimodal distribution 

with day and night time.

Key	Words	: Epidemiology, Injury,  Road Traffic Accident

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)

Introduction:

 Road traffic accidents (RTAs) are a major public 

health concern globally especially in low-and middle-

income countries. One-fifth of fatalities due to road 

traffic accidents occurred in South Asia and road 

traffic injuries are projected to increase by 144% by 
 [1]

2020. India with rapid urbanization coupled with 

surge in motorization has resulted in 8% increase of 

road traffic fatalities annually for the last ten years 
[2]and show no signs of decreasing trend. The National 

Crime Records Bureau (NCRB) has reported highest 

rate of accidental deaths per lakh population in Union 
[3, 4]

territory of Puducherry. The increase in number of 

road traffic injuries were attributed to rapid rise in 

vehicle density on roads, poor adherence to traffic 
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rules and regulations, poorly maintained and 
[ 5 ]

congested roads.  Human, vehicular and 

environmental factors play roles before, during and 

after a trauma event therefore accidents have to be 

studied in terms of an epidemiological model (agent, 

host and environmental factors) and analysed in 
[6]

relation to time, place and person distribution. Most 

of the existing literature were all hospital-based and 
[6,7]

some being record-based studies. With this 

background, the objective of this study was to 

identify the pattern of road traffic accidents, socio-

demographic profile of accident victims and 

antecedent factors influencing these road traffic 

injuries in Puducherry,  South India. 

Method:

 A community-based, cross-sectional study 

among road traffic accident victims was conducted 

from March to August 2019 (six months) in Lawspet, 

one of the most densely populated urban 
[8] 

constituencies in Puducherry district, South India.

Lawspet was selected as the urban health training 

centre the medical college has been located in that 

area. In this study, the definition of an adult was 

considered as any individual who had completed 18 
[9] 

years of age. Operational definition of road traffic 

accident was contemplated as “an accident which 

occurred or originated on a way or street open to 

public traffic; resulted in one or more persons being 

injured, and at least one moving vehicle was 
[10] involved.” The definition of serious injuries were 

fractures, severe general shock requiring medical 

treatment and any other serious lesions entailing 
[10] 

admission in hospital for more than 24 hours.

Whereas, the simple injuries were all injuries not 

m o u n t i n g  t o  s e r i o u s  i n j u r i e s  o r  w h e re  

hospitalization in less than 24 hours. As per World 

Health Organization (WHO), simple injuries and 

serious injuries have a recall period of three and 
[10]

twelve months respectively.  Therefore, the 

inclusion cr i teria  for  study part ic ipants  

wasindividual residing in Lawspet (during the period 

of recruitment – six months) who had met with a road 

traffic accident within three months from the day of 

household visit. Death due to road traffic crashes, 

repeat accident to the same individual in the past 

three months, victim not giving consent were 

excluded from the study. 

 The minimum required sample size was 

estimated to be 165 by considering prevalence of 

non-fatal road traffic accidents in Puducherry as 
[12]

5.6%  with absolute precision as 4% and a non-
[2] [13]

response rate of 20% in the formula N=4pq/d  

From existing 27 wards of Lawspet, six wards were 

selected by simple random sampling technique using 

lottery method and all the households in selected 

wards were included.

 All the households in the selected six wards were 

visited at least twice during data collection period. 

Households that were found locked on first or second 

visit; an additional visit were made to those 

households within two weeks. Households that were 

found locked in all three visits were excluded. 

Approximately 20,000 populationswas screened for 

non-fatal road traffic injuries among the six wards. A 

pilot tested, face validated, semi-structured 

questionnaire consisting of questions related to 

socio-demographic profile, type and pattern of road 

traffic accident, hospitalization details was employed 

for data collection. Face-to-face interviews were 

conducted among adult victims whereas those 

victims who were < 18 years data was collected from 

head of the family and/or mother of the victim. Adult 

victims were asked to give written informed consent. 

Written informed consent was obtained from 

guardian and parents if the accident victim was < 18 

years. Also, written informed assent was sought 

accident victims < 18 years. Ethical clearance for this 

study was received from the Institute Ethical 

Committee (No. IEC/PP/2017/41). Data entry and 

analysis was performed using Epidata software. 

Descriptive data were represented as mean ± SD or 

median (IQR) for numerical variables. Percentages 

and proportions for categorical variables were used. 

Appropriate tests of significance, Chi-square test or 

Fisher's exact test was applied to find the association 

between the injury types and socio-demographic 

determinants. Values of p < 0.05 was considered to be 

statistically significant.



::	185	::

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)

Results:

 A total of six wards of Lawspet was covered in 

this study. Around 20,000 population was screened 

to find the non-fatal injuries within past three 

months from the time of data collection. A total of 169 

accidents victims were identified in the house-to-

house survey. The Table 1 depicts socio-demographic 

profile of road traffic accident victim and their head 

of the family respectively. Around 56 (33.1%) road 

traffic accident victims belonged to age group 34-43 

years, 50 (29.5%) in 24-33 years; 23 (13.6%) in 44-

53 years and in 14-23 years; 15 (8.8%) in ≥54 years. 

This study observed that the mean (SD) age of the 

accident victims to be 36.2 (11.4) years. The mean 

(SD) of number of family members was found to be 

3.7 (1.1).

Table	1	:	Socio-demographic	profile	of	road	traffic	accident	victims	(N=	169)

Socio-demographic	variables n(%)

Gender

Male 146 (86.4)

Female 23 (13.6)

Marital	Status

Married 125 (74.0)

Single/Widowed/Separated 44 (26.0)

Education

No formal education 4 (2.4)

School level (1-12 class) 117 (69.2)

Graduate & above 48 (28.4)

Occupation

Unemployed/Housewife 20 (11.8)

Unskilled 34 (20.1)

Semi-skilled 20 (11.8)

Skilled 39 (23.1)

Clerical/shop/farm 9 (5.3)

Semi-professional 18 (10.7)

Professional 29 (17.2)

Socio-economic	status	(Modified	Kuppuswamy	classification	2019)

Upper middle class 62 (36.7)

Lower middle class 52 (30.8)

Upper lower class 55 (32.5)

Religion

Hindu 156 (92.3)

Christian 10 (5.9)

Muslim 3 (1.8)

Type	of	family

Nuclear family 148 (87.6)

Joint family 11 (6.5)

Other family types 10 (5.9)
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Table	2	:	Distribution	of	accident	victims	based	on	role	of	victim,	mode	of	transport,	type	and	
																		direction	of	road	(N=	169)

Variable n(%)

Role	of	victim

Driver 123 (72.7)

Occupant 30 (17.7)

Pedestrian 16 (9.5)

Mode	of	transport

Two-wheeler 144 (85.2)

Three-wheeler 4 (2.4)

Four-wheeler 5 (3.0)

Pedestrian 16 (9.5)

Type	of	road

Highway 42 (24.9)

Usual tar road 116 (68.6)

Mud road 11 (6.5)

Direction	of	road

One-way 33 (19.5)

Bi-directional 102 (60.4)

Junction 34 (20.1)

Table	3	:	Distribution	of	victims	based	on	hospitalization,	injury	type	and		place	of	treatment	(N=	169)

Variable n(%)

Hospitalization

Yes 43 (25.4)

No 126 (74.6)

Duration	of	hospitalization	(n=43)

<24hours 27 (62.7)

>24 hours 16 (37.2)

Type	of	injury

With fracture 38 (22.5)

Without fracture 131 (77.5)

Severity	of	injury

Serious 16 (9.5)

Simple 153 (90.5)

First	aid

Received 18 (10.7)

Not received 151 (89.3)

Place	of	treatment

Government 119 (70.4)

Private 50 (29.6)



Table	4	:	Association	between	injury	type	and	treatment		

 The road traffic accident victims were classified 

into different socio-economic class based on 
[14]modified Kuppuswamy classification (2019). The 

median (IQR) income of theaccident victims was INR 

13000 (8000-20000) whereas it was INR 14000 

(10000-20500) for the victims' total family.

 It was observed that 37 (21.9%) of the accidents 

happened to be on Fridays, followed by 33 (19.5%) 

on Mondays, 30 (17.8%) on Saturdays and 19 

(11.2%) on Sundays. The accidents recorded during 

day time (6:00am to 6:00pm) were 97 (57.3%) while 

72 (42.7%) of the road traffic accidents took place 

during the night time. The distribution of accident 

victims based on role of victim, mode of transport, 

type and direction of road has been depicted in    

Table 2. 

 In the current study, excluding the 16 

pedestrians, among 153 accident victims, 86 (56.2%) 

were under the influence of alcohol at the time of 

accident. Mobile usage during driving was reported 

in 17 (11.1%) at the time of accident. Out of 144 

accident victims who travelled in two-wheelers, only 

7 (4.9%) had worn helmet at the time of accident. 

Excluding the 16 pedestrians, among 153 

participants, 5 had travelled in four-wheeler and 

among those 5 victims none of them had worn seat-

belts at the time of accident.

 The Table 3 provides the distribution of victims 

based on hospitalization, injury type and place of 

treatment. Out of 169 study subjects, 147 (87.0%) 

had loss of working days as a result of the accident. 

The median (IQR) number of working days lost was 3 

(2-5) days.

 The Table 4 shows the association between the 

in jury  type  and occurrence  of  f racture ,  

hospitalization, receiving first aid and place of 

treatment. It was found to be statistically significant 

(p-value <0.05). While, there was no association 

found between the injury type and socio-

demographic factors.

Discussion:

 The present study noticed that the mean (SD) age 

of the study participants was 36.2 (11.4) years. 

Majority of the study victims belonged to young and 

middle-aged population. This might be attributed to 

the fact that productive age group people tend to 

travel more than other age group people for work and 

other necessities. These findings were consistent 
[5]

with earlier study. 
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2
Variable 	 Injury	type 	 X value

 Simple	injuries 	 Serious	injuries	 (p-value)

Occurrence	of	fracture

Yes 22 (57.9%)  16 (42.1%) 60.566 (0.001) *

No 131 (100.0%)  0 (0.0%) 

Hospitalization

Yes 27 (62.8%)  16 (37.2%) 51.480 (0.001) *

No 126 (100.0%)  0 (0.0%) 

First	aid

Yes 12 (66.7%)  6 (33.3%) 13.308 (0.003) *

No 141 (93.4%)  10 (6.6%) 

Place	of	treatment

Government 118 (99.2%)  1 (0.8%) 34.927 (0.000) *

Private 35 (70%)  15 (30%) 

*Chi-square	test,	p-value<	0.05	considered	significant.
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driving was reported in 11.1% at the time of accident. 

Other studies from India have also established high 

proportion of drunken driving among the accident 
[18-20]victims in their respective studies.  Yet, these 

proportions from other studies were low when 

compared to the present study. 

 Out of 144 two-wheeler travelers, only 4.9%had 

worn helmet at the time of accident. Excluding the 16 

pedestrians, among 153 participants, five had 

travelled in four-wheeler and among those five 

accident victims none of them had worn seat-belts at 

the time of accident. These findings were in contrast 

with other Indian studies where in the proportions of 
[19]helmet and seat-belts usage was found to be better.

 Among 169 participants ,  25.4% were 

hospitalized as a result of the road traffic accident. 

Out of which 16 out of 24 victims (37.2%) were 

hospitalized for 24 hours or more who were 

considered to be serious injury victims as per the 

operational definition framed for this study. The 

mean (SD) duration of hospitalization was 7 (3.1) 

days and the median (IQR) duration of treatment was 

8 (7-13.5) days. This current study found shorter 

hospital stays compared with other studies, which 

can be attributed to the fact that this study had only 

16 serious injuries (9.5%) amongst 169 study 

subjects.  Other Indian studies have shown higher 

rates of hospital admissions and longer duration of 
[21, 22]

hospital stays. 

 The strength of the study is that it is one among 

the few community-based studies done on road 

traffic accident victims which gives the true 

estimates of the non-fatal road traffic accidents. 

 Limitation of the study: Only 169 accident 

victims and also households from only six selected 

wards were included in the study. Hence, the results 

obtained from this study can't be generalized.As the 

detailed regarding vehicle involved in the accident 

were not clearly sought from the participants the 

same was not incorporated in the study.

Conclusion:

 In this study, majority of the study victims 

belonged to young and middle-aged population with 

 It was observed that the proportion of male 

accident victims were high in this study which was 
[5,15]correlating with existing literature.  Male 

dominance as road traffic accident victims could be 

attributed to the fact that males normally work 

outside the home and are the primary economic 

support for the family. Families face economic crisis 

when the primary economic earner is injured and 

hospitalized, leaving the family in a position where 

they need to spend money on treatment although 

their earnings have ceased or reduced.

 In the current study conducted among 169 

accident victims, majority of the accidents occurred 

during Fridays, Saturdays and Sundays. This trend 

could be possibly explained as Fridays, Saturdays and 

Sundays are the days tourists tend to flood 

Puducherry which makes it crowded. People 

celebrate weekends and possibly are in ahurry to go 

to various places to join their working places on the 

following Monday. These findings were consistent 

with a previous study were Saturdays and Sundays 
[16]

noticed maximum accidents. 

 The present study witnessed that 57.3%of the 

road traffic accidents occurred during the day time 

(6:00am to 6:00pm) and 42.7%of the road traffic 

accidents occurred during the night time (6:00pm to 

6:00am), this bimodal distribution might be because 

school, college and work hours are reasonably 

staggered. The schools and colleges start around 

8:00am and ends at 4:00pm; private offices open 

between 8am and 9am, government offices between 

9:00amand 10:00am, and shops around 11:00am. 

Further, in the night time people would expect lower 

traffic volume levels and hence people drive faster at 

night. Most shops stay open until 9:00pm, and 

restaurants generally serve customers until 

11:00pm. Similar result was reported from a study 

where the accidents were relatively constant 

between the hours of 10:00am and 6:00pm. The 

study also showed high number of accidents between 
[17]8:00pm and 11:00pm.

 Amongst 153 accident victims excluding 16 

pedestrians, 56.2% were under the influence of 

alcohol at the time of accident. Mobile usage during 
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male preponderance. Majority of the accidents 

occurred during Fridays, Saturdays and Sundays. The 

accidents exhibited a bimodal distribution with day 

and night time. Accident was common with two-

wheelers as compared to other vehicles. Few victims 

were hospitalized as a result of the road traffic 

accident and a very few had serious injuries in this 

study.
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Abstract:

 Introduction:	The elderly population has a lot to give to society but various issues like malnutrition 

hinder their activities and affect their quality of life.	Objectives: The current study was proposed to assess 

the nutritional status of the elderly in rural Maharashtra of central India. Method: This cross-sectional study 

recruited 460 elderly individuals and was conducted in selected four villages of same district in central India 

for 5 months (Aug-Dec 2021). Stratified sampling method was used. This study used the MNA (Mini 

Nutritional Assessment) questionnaire and haemoglobin level to assess the nutritional status of the elderly. 

Univariate analysis and multivariate analysis were carried out using R software. 	Results: Out of 460 study 

subjects, 42 (9.13%) were malnourished and 286 (62.17%) were at risk of malnutrition.The study assessed 

300 elderly for hemoglobin status and 129 (43%) were found anemic.The elderly who belonged to the age 

group 71-80 years had lesser odds of having satisfactory nutritional status (OR=0.53) while age group >80 

years was more prone to anemia (OR= 1.71). The odds of satisfactory nutritional status were higher for 

elderly who had education less than secondary school (OR=2.02) and for elderly those who had completed 

high secondary schooling (OR=4.94) and those who belonged to the nuclear family (OR=1.59). The study 

showed elderly who belonged to Open caste had lesser odds of having anemia (OR=0.68). 	Conclusion: The 

study found high prevalence of anaemia (43%) and at-risk malnutrition (62.17%) in the geriatric 

population. Policymakers should prioritise nutritional interventional policy, and stakeholders should 

promote the existing nutritional policies of this vulnerable group

Key	words	: Anemia, Elderly, Malnutrition, Mini-Nutritional Assessment

Introduction:

 The elderly are a vulnerable population; 

neglected in many cultures because of their mental 

and physical weakness. Several elderly people are 
[1]

ignored, marginalised, and rendered useless.  A 

variety of factors influence their health and 

vulnerability, including nutritional consumption, 
[2]

chronic illness, social support, and so on.  There are 
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two broad aspects in geriatric health: psychosocial 

condition and malnutrition. 

 Malnutrit ion includes undernutrit ion,  

micronutrient deficiency, and over-nutrition. The 

Gerontology Society of America stated that 

malnutrition can be defined as having recently lost 

weight without trying or eating poorly because of 
[3]

decreased appetite.  A vicious cycle exists between 
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Study	population- 

 This study recruited elderly males and females 

(>60 years of age) to evaluate nutritional status, as 

well as determinants, because both are vulnerable.

Inclusion	criteria

 o Apparently healthy individual 

 o An individual who gives consent

Exclusion	criteria

 o The elderly with comorbid conditions like 

diabetes, hypertension, and chronic 

obstructive pulmonary diseases (COPD) 

with a duration of more than 1 year

 o Uncontrolled or with complications of 

comorbid conditions

 o Bed-bound elderly

 o Had diminished hearing and visual 

sensations

 This study was carried out on 460 elderly 

individuals. This sample size was calculated by using 
[7]

Open Epi  using the prevalence of malnutrition in 
[8 ]the elderly (78.6%)  from a previous study. and with 

5% absolute precision. The sampling method used 

was stratified random sampling. So, 1.5 design effect 

for stratified sampling method was included with 

10% non-response rate. Among the study population 

after applying the finite population correction, for 
[9]estimating 38% hypothesized prevalence of anemia  

with 5% absolute precision, at a 95% confidence 

level, a sample size of 300 elderly was needed for 

hemoglobin estimation. The study participants for 

haemoglobin estimation were selected randomly out 

of total sample. Accordingly, blood sampling was 

done in a subgroup of 300 elderly.  

 Stratified random sampling was used. The list of 

elderly from selected villages was procured from the 

departmental database. An elderly individual was the 

unit of study. The obtained list was stratified 

according to age. Then elderly individuals were 

chosen randomly from each stratum as per their 

proportional population size of each stratum 

considering the village and gender. 

malnutrition and chronic disease. Malnutrition can 

exacerbate an existing illness, and chronic illness can 
[4]

impair appetite, resulting in malnutrition.  

Malnutrition has an impact on the quality of life of 

elderly individuals by limiting physical activity and 

causing mental stress, both of which lead to socio-
[5] 

emotional discomfort. The elderly population is 

diverse in their physical, social, and economic 

activities. They have a lot to give to the society but the 

various issues like malnutrition hinder their 

activities and affect their quality of life. With the 

predictable patterns of population ageing, we will 

witness a demographic shift, necessitating the need 

to prepare the society to address their issues like 

malnutrition of the elderly. To better comprehend the 

ageing population and create options for their 

improvement, more research is required. Many 

research on the ageing population have been 

conducted in nations such as the United Kingdom, 

China, Taiwan, and Europe. But, there are various 

sub-areas in geriatrics in India that require 
[6]

additional research.

 Not many studies related to the nutritional 

status of the elderly have been conducted in central 

India. This study will throw light on the nutritional 

status and their predictors among the elderly in rural 

areas.

Objective:

 The present study was carried out to assess the 

nutritional status of the elderly in rural areas using 

the Mini-Nutritional assessment tool (MNA tool) and 

Haemoglobin estimation, and to study the socio-

demographic predictors of malnutrition among the 

elderly. 

Method:

 A cross sectional study was conducted for five 

months (Aug-Dec 2021) in selected four villages in 

central India, which were the field practice areas of a 

Medical College. These adjacent villages were chosen 

on a convenient basis, considering the feasibility to 

facilitate the timely delivery of blood samples from 

the field to the pathology lab at the Medical College.
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 The second phase- Data collection was started 

after taking informed written consent from selected 

individuals. Interviews were conducted through 

house to house visits. MNA questionnaire included 

anthropometric measurements like BMI, Calf 

circumference, Mid-upper arm circumference. BMI 

was measured using the formula: weight in kg 

divided by the square of height in meters.  In the end, 

a blood sample was collected for the haemoglobin 

estimation. Haemoglobin estimation was done by an 

automated method. 

 Data from the KOBO tool was exported as an 

excel sheet. Analysis was carried out using R 

software. Univariate analysis was carried out to find 

frequency and proportions. Multivariate analysis was 

done by the ordinal and binomial logistic regression 

methods to find the predictors of nutritional status 

and anemia respectively. As nutritional status was an 

ordinal outcome variable, ordinal logistic regression 

was done. The proportional odds model was used 

and it was assumed that the effect of exposure is the 

same for all splits of the categories of the outcome 
[13]variable.  In the model, malnutrition, at risk of 

malnutrition, and satisfactory nutritional status 

were the different outcome categories.

Ethical	Consideration:

 The current study was a part of the thesis which 

was initiated only after the approval from the 

Institutional Ethics Committee.  The informed 

consent was taken from the study participants before 

the application of the questionnaires. The elderly 

found with mild anaemia were treated with Iron-

Folic acid tablets and nutritional counselling, while 

the elderly with moderate to severe anemia were 

referred to the nearest health center.

Method	of	measurement

	 a. Socio-demographic	 data- A pretested 

semi-structured interview schedule was 

used to collect information of socio-

demographic profile. It included details on 

age, gender, caste, religion, education, 

working status, socio-economic status, 

contact number, family type.

	 b. Tool	 for	 measurement	 of	 nutritional	

status- This study used the MNA (Mini 

Nutritional Assessment) questionnaire 
[ 1 0 ]and haemoglobin level to assess 

nutritional status in the elderly. MNA tool is 

useful to assess nutritional status in the 

elderly. MNA questionnaire is 18 items 

validated nutritional screening tool. A 

maximum of 30 points can be obtained. A 

score <17 indicates malnutrition, a score of 

17 – 23.5 indicates the risk of malnutrition 

while >24 score indicates satisfactory 

nutritional status.MNA tool is validated and 

used in India for assessing nutritional status 
[10]in the elderly. 

 While, Hb value <12mg/dl for women [>15 

years of age] and <13mg/dl for men [>15 years of 
[11]age] was considered as cut-off value for anemia.  

According to the WHO, anemia is graded as- mild (Hb 

men:11-12.9 gm%, Hb women: 11-11.9gm%), 

moderate (Hb in both: 8-10.9 gm%), severe (Hb in 

both: <8 gm%) and same criteria had been used to 
[12]

classify anemia in the present study. 

Methods	of	data	collection

 In the first phase, questionnaires were made in 

the KOBO toolbox which were then imported in the 

android hand-held device through KOBO collect app 

(which is useful for paperless data collection) and 

pre-tested. Pretesting was carried out to find out any 

scope for improvement. 



::	193	::

Status	of	Geriatric	Malnutrition…Khandre	et	al	

																					Characteristics  Frequency	 Percentage

Age(years) 60 – 70 344 74.78

 71 – 80 100 21.74

 >80 16 3.48

Gender Male 182 39.57

 Female 278 60.43

Religion Hindu 345 75

 Muslim 18 3.91

 Christian 1 0.21

 Buddhism 96 20.87

Caste	 Open  61 13.26

 Other Backward Class 205 44.57

 Scheduled Caste 119 25.87

 Scheduled Tribe 30 6.52

 Others 45 9.78

Education No Formal school 151 32.83

 Primary Schooling 137 29.78

 Secondary Schooling 124 26.96

 Higher secondary schooling 28 6.08

 Graduation/Masters 20 4.35

Occupation Farmer 67 14.57

 Business 22 4.78

 Retired 74 16.09

 Laborer  69 15

 Homemaker 129 28.04

 Unemployed 99 21.52

Type	of	Family Nuclear 203 44.13

 Generation 247 53.70

 Joint 10 2.17

Caste	 Open  61 13.26

 Other Backward Class 205 44.57

 Scheduled Caste 119 25.87

 Scheduled Tribe 30 6.52

 Nomadic tribes 45 9.78

Socio-economic	status APL(Above Poverty Line) 217 47.17

 BPL(Below Poverty Line) 153 33.26

 AYY(Antyodayi-extreme poverty) 90 19.57

Table	1:		Socio-demographic	details	of	the	study	subjects	(N	=	460)
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Table	2:	Responses	from	Participants	on	MNA	Questionnaire	(N=460)

MNA	Questionnaire Response	options n(%)

1. Has food intake declined over the past   1. Severe decrease 19(4.13%)

 3 months due to loss of appetite, digestive  2. Moderate decrease 121(26.30%)

 problems, chewing or swallowing difficulties? 3. No decrease 320(69.57%)

2. Weight loss during the last 3 months  1. Does not know 215(46.74%)

  2. No weight loss 155(33.70%)

  3. Weight loss between 1-3 kg 58(12.60%)

  4. Weight loss greater than 3 kg 32(6.96%)

3. Mobility 1. Bed or chair bound  0

  2. Able to get out of bed/ 10(2.17%)

    chair but does not go out 

  3. Goes out 450(97.83%)

4. Has suffered psychological stress or acute  1. Yes 107(23.26%)

 disease in the past 3 months? 2. No 353(76.74%)

5. Neuropsychological problems  1. Severe dementia or depression 10(2.17%)

  2. Mild dementia 78(16.96%)

  3. No psychological problems 372(80.87%)

6. Body Mass Index (BMI) = weight in kg /   1. BMI less than 19 100(21.74%)
2 (height in m ) 2. BMI 19 to less than 21 88(19.13%)

  3. BMI 21 to less than 23  139(30.22%)

  4. BMI 23 or greater 133(28.91%)

7. Lives independently (not in a nursing 1. Yes 460(100%)

  home or hospital) 2. No 0

8. Takes more than 3 prescription  1. Yes 30(6.53%)

 drugs per day 2. No 430(93.47%)

9. Pressure sores or skin ulcers 1. Yes 16(3.48%)

  2. No 444(96.52%)

10. How many full meals does the patient  1.      1 meal  33(7.17%)

 eat daily? 2.      2 meals  376(81.74%)

  3.      3 meals 51(11.19%)

11. Selected consumption markers for protein   

·  intake At least one serving of dairy products  1. Yes 104(22.61%)

 (milk, cheese, yogurt) per day 2. No 356(77.39%)

· Two or more servings of legumes or  1. Yes  185(40.22%)

 eggs per week  2. No 275(59.78%)

· Meat, fish, or poultry every day 1. Yes  456(99.13%)

  2. No 4(0.87%)



Results:

 Socio-demographic details of all study subjects 

are given in Table 1. All families of the elderly were 

having ration card. The nutritional status was 

assessed by using the MNA (Mini-Nutritional 

Assessment) questionnaire which is an 18 items 

instruments, in which the maximum score that could 

be obtained was 30. Out of 460 study subjects, 42 

(9.13%) were malnourished, 286 (62.17%) were at 

risk of malnutrition, 132 (28.70%) were with 

satisfactory nutritional status. Out of 42 (9.13%), 

malnourished elderly, 11 (26.19%) were male, and 

31 (73.81%) were female. While 112 (39.16%) males 

and 174(60.84%) females were at risk of 

malnutrition. Out of 132 (28.70%) elderly with 

satisfactory nutritional status, 59 (44.70%) were 

male and 73 (55.30%) were female.

MNA	questionnaire	items

 During the nutritional assessment,26.30% and 

4.13% of the elderly had a moderate and severe 

decrease in food intake, respectively, over the past 3 

months due to loss of appetite, chewing, digestive, or 

swallowing problems. The study found that 46.74% 

of the study population did not have any idea about 

their weight loss, while 6.96% and 12.60% of the 

study population had weight loss >3 kg and weight 

loss between 1-3 kg, respectively. The study did not 

include any chronically ill or bed-bound subjects but 

around 2.17% of study subjects had mobility 

problems while 97.83% of study subjects could go 

out without any problem. 

 The study showed that 23.26% of the 

population had psychological stress/acute 

psychological condition in the past three months. 

BMI was calculated during application of the MNA 
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12. Consumes two or more servings of fruit or  1. Yes  423(91.96%)

 vegetables per day? 2. No 37(8.04%)

13. How much fluid (water, juice, coffee,   1. Less than 3 cups  15(3.25%)

 tea, milk...) is consumed per day? 2. 3 to 5 cups  214(46.53%)

  3. More than 5 cups 231(50.22%)

14. Mode of feeding  1. Unable to eat without assistance  0

  2. Self-fed with some difficulty  42(9.13%)

  3. Self-fed without any problem 418(90.87%)

15. Self-view of nutritional status  1. Views self as being malnourished  373(81.09%)

  2. Is uncertain of nutritional state  47(10.22%)

  3. Views self as having no  40(8.69%)

       nutritional problem

16. In comparison with other people of the 1. Not as good  98(21.30%)

 same age,  how does the patient consider  2. Does not know  67(14.57%)

 his / her health status 3. As good  266(57.83%)

  4. Better 29(6.30%)

17. Mid-arm circumference (MAC) in cm 1. MAC less than 21  48(10.43%)

  2. MAC 21 to 22  166(36.09%)

  3. MAC greater than 22 246(53.48%)

18. Calf circumference (CC) in cm  1. CC less than 31  331(71.96%)

  2. CC 31 or greater 129(28.04%)
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Table	3:	Association	of	nutritional	status	with	various	sociodemographic	factors	
																	(Multivariate	analysis	-Ordinal	Logistic	Regression)

*=significant, pseudo R square=0.125

Variables  ß		 SE aOR p-value

  coefficient 	 (Lower	Limit-

    Upper	Limit)

Age(years) 60 – 70 Ref   

 71 – 80 -0.62 0.26 0.53(0.31-0.90) 0.01*

Gender >80 -0.21 0.54 0.80(0.26-2.31) 0.68

 Male -0.09 0.26 0.91(0.54-1.52) 0.71

 Female Ref  

Caste Open 0.47 0.5 1.60(0.61-4.44) 0.34

 Other Backward Class 0.05 0.44 1.06(0.64-2.62) 0.9

 Scheduled Caste 0.3 0.45 1.35(0.57-3.43) 0.5

 Scheduled Tribe Ref  

 Nomadic tribes 0.63 0.51 1.88(0.70-5.29) 0.21

Education No Formal school Ref  

 Less than primary  0.27 0.3 1.31(0.71-2.39) 0.37

	 schooling

 Primary school completed 0.46 0.35 1.60(0.80-3.18) 0.18

 Less than Secondary  0.7 0.34 2.02(1.03-3.98) 0.04*

	 schooling

 Secondary school  0.19 0.34 1.22(0.61-2.40) 0.57

	 completed

 Less than Higher  0.97 0.87 2.65(0.44-15.85) 0.26

	 Secondary

 Higher secondary  1.59 0.53 4.94(1.78-14.6) 0.002*

	 school completed

 Graduation and above 0.99 0.56 2.71(0.89-8.33) 0.07

Occupation Farmer 0.21 0.35 1.24(0.62-2.47) 0.53

 Business -1.16 0.6 0.31(0.09-1.01) 0.054

 Retired -0.14 0.37 0.86(0.41-1.79) 0.69

 Laborer -0.68 0.36 0.50(0.24-1.03) 0.06

 Homemaker -0.18 0.31 0.83(0.45-1.53) 0.54

 Unemployed Ref   

Type	of	Family Nuclear 0.46 0.2 1.59(1.06-2.39) 0.02*

 Generation Ref   

 Joint 0.08 0.76 1.09(0.21-4.60) 0.91

Socio-economic	status APL 0.1 0.28 1.11(0.64-1.94) 0.7

 BPL -0.24 0.29 0.78(0.44-1.39) 0.39

 AYY Ref   
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Table	4:	Association	of	Anemia	status	with	various	factors	(Multivariate	Analysis-	Binomial	
																	Logistic	Regression)

*=significant, pseudo R square=0.164

Variables  Anemia No	Anemia ß- SE aOR p-Value

  N(%) N(%) coefficient  (Lower	Limit-

  n=117 n=183   Upper	Limit)

Age 60 - 70 89(37.55%) 148(62.45%) Ref  

(years) 71 - 80 20(37.04%) 34(62.96%) -0.02 0.08 0.97(0.83-1.15) 0.75

 >80 8(88.89%) 1(11.11%) 0.53 0.17 1.71(1.22-2.41) 0.002*

Gender Male 43(37.39%) 72(62.61%) 0.03 0.07 1.04(0.90-1.20) 0.59

 Female 74(40%) 111(60%) Ref  

Caste Open 5(16.13%) 26(83.87%) 0.38 0.14 0.68(0.51-0.90) 0.008*

 Other Backward  56(39.16%) 87(60.84%) -0.12 0.11 0.88(0.70-1.11) 0.28

 Class

 Scheduled Caste 35(40.70%) 51(59.30%) -0.12 0.12 0.88(0.69-1.12) 0.3

 Scheduled Tribe 12(60%) 8(40%) Ref  

 Nomadic tribes 9(45%) 11(55%) -0.1 0.15 0.90(0.66-1.22) 0.51

Education No Formal school 45(43.69%) 58(56.31%) Ref  

 Less than primary  10(33.33%) 20(66.67%) 0.04 0.09 1.05(0.86-1.28) 0.63

 schooling

 Primary school  17(47.22%) 19(52.78%) -0.08 0.1 0.92(0.75-1.14) 0.44

 completed

 Less than  17(38.64%) 27(61.36%) -0.01 0.09 0.98(0.81-1.19) 0.85

 Secondary 

 schooling

 Secondary  19(35.85%) 34(64.15%) -0.001 0.09 1.00(0.83-1.20) 0.98

 school completed

 Less than Higher  1(20%) 4(80%) -0.11 0.23 0.89(0.56-1.40) 0.6

 Secondary

 Higher secondary  4(25%) 12(75%) -0.09 0.15 0.91(0.68-1.22) 0.54

 school completed 

 Graduation and  4(30.77%) 9(69.23%) -0.11 0.16 0.89(0.64-1.23) 0.48

 above

Occupation Farmer 8(23.53%) 26(76.47%) -0.1 0.11 0.90(0.72-1.12) 0.33

 Business 1(11.11%) 8(88.89%) -0.23 0.18 0.79(0.55-1.13) 0.19

 Retired 20(40%) 30(60%) 0.07 0.1 1.08(0.87-1.33) 0.5

 Laborer 22(45.83%) 26(54.17%) 0.07 0.1 1.08(0.89-1.31) 0.45

 Homemaker 41(43.62%) 53(56.38%) 0.09 0.09 1.10(0.92-1.31) 0.32

 Unemployed 25(38.46%) 40(61.54%) Ref   

Type	of	Family Nuclear 51(39.53%) 78(60.47%) 0.03 0.06 1.03(0.92-1.17) 0.57

 Generation 64(38.55%) 102(61.45%) Ref   

 Joint 2(40%) 3(60%) 0.02 0.23 1.02(0.65-1.61) 0.92

Socio- APL 55(39.86%) 83(60.14%) 0.03 0.08 1.03(0.88-1.21) 0.7

	economic BPL 37(38.14%) 60(61.86%) 0.01 0.08 1.01(0.86-1.19) 0.87

status AYY 25(38.46%) 40(61.54%) Ref   

Malnutrition Malnourishment 15(48.39%) 16(51.61%) Ref   

 At risk of  72(39.13%) 112(60.87%) -0.1 0.11 0.90(0.72-1.11) 0.32

 Malnutrition

 No  30(35.29%) 55(64.71%) -0.1 0.12 0.90(0.70-1.16) 0.42

 Malnourishment



2
tool, 21.74% of elderly had BMI less than 19kg/m , 

219.13% had BMI between 19-21 kg/m , 30.22% had 
2

BMI between 21-23 kg/m , 28.91% had BMI greater 
2than 23 kg/ m . 

 All the elderly in the study were living 

independently (not in a hospital). The study 

showed,6.53% were taking medication more than 

thrice a day. Most of the elderly 81.74% in the study 

ate 2 meals daily.  While assessing protein intake the 

study found, only 22.61% of the elderly consumes at 

least one serving of dairy products daily, only 40.22% 

consumes two or more serving of legumes or eggs 

weekly. Majority of the elderly, 91.96% reported 

consuming two or more servings of fruits and 

vegetables daily and 50.22% drank more than five 

cups of fluid daily. The findings showed, 90.87% of 

the elderly were self-fed without any problem while 

9.13% had some difficulty. In the study, 81.09% of the 

elderly viewed themselves as malnourished, 10.22% 

were uncertain while 8.69% viewed themselves 

without any nutritional problem. When we asked 

about their health status in comparison with other 

people of the same age, 21.30% of the elderly felt not 

as good, 14.57% were uncertain, 57.83% felt good, 

and only 6.30% felt better. 

 During the study, Mid-arm circumference (MAC) 

and calf circumference (CC) were measured. Around 

53.48% of the elderly had MAC greater than 22cm. 

(Table 2).

The	burden	of	anemia	among	elderly

 In the study, 300 elderly were assessed for 

hemoglobin status and anemia was graded according 

to the WHO criteria. The study found that 171 (57%) 

of the elderly have normal hemoglobin while 129 

(43%) were found anemic.  The anemic participants 

further classified as, mild anemic (19.67%), 

moderately anemic (1%) and severly anemic 

(22.33%). Out of 59 (19.67%) mild anaemic elderly, 

25 (42.37%) were males and 34 (57.63%) were 

females. Out of 67 (22.33%) severe anaemic elderly, 

20 (29.85%) were males and 47 (70.15%) were 

females. (Figure 1)

Predictors	of	Nutritional	Status

 Different socio-demographic factors were 

studied and it was found that age, education, and type 

of family were significantly associated with 

malnutrition. The result (Table 3) showed age group 

71-80 was more prone to malnutrition. The elderly 

who belonged to the 71-80 years of age group had 
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Figure1	:	Gender	wise	distribution	of	Anemia	cases
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lesser odds of having satisfactory nutritional status 

(OR=0.53, 95% CI:0.31-0.90, p=0.01).

 The elderly who had education less than 

secondary school (p=0.04) and who had completed 

high secondary schooling (p=0.002) had higher odds 

of having satisfactory nutritional status. While those 

who belonged to the nuclear family had higher odds 

of having satisfactory nutritional status (p=0.02).

Predictors	of	Anemia

 The study (Table 4) showed age and caste were 

the factors significantly associated with anaemia. The 

elderly who belonged to >80 years of age had higher 

odds of having anemia(OR= 1.71, 95%CI: 1.22-2.41, 

p=0.002). While the elderly who belonged to Open 

caste had lesser odds of having anemia (OR=0.68, 

95%CI: 0.51-0.90, p=0.008).

Discussion:

 Malnutrition is a major health concern among 

the elderly, leading to a deterioration in physical and 

cognitive performance. While using the MNA tool, 

one specific item revealed that 81.09 % of the elderly 

considered themselves to be malnourished, the final 

score of the MNA tool revealed that only 9.13 % of the 

elderly were malnourished, and the majority (62.17 

%) were at risk of malnutrition. Malnutrition was 

shown to be significantly associated with age, 

education, and family type in the study. Malnutrition 

is a multifaceted concept that arises from physical, 

psychological, biological, and social changes that 

occur in a variety of different settings. Only a few 

research had focused on the relationship between 
[14,15]

ageing and malnutrition.  But the current study 

showed a significant association between advanced 

age and malnutrition. Also, education as the 

important predictor of malnutrition has been 

demonstrated by several studies from low-middle 
[16–18]

income countries. In the study, the nuclear family 

was identified to be a major protective factor for 

malnutrition. This may have been possible as a result 

of decreased food sharing (food availability), food 

purchasing freedom, and dietary preferences. In the 

study, 81.74 % of the elderly stated they ate two 

meals per day, and nearly 91.96% said they ate two or 

more portions of fruits or vegetables per day. The 

factors associated with food diversity and 

satisfactory nutrition status were found to be food 

availability, food shopping, and food preferences in 
[15,19,20]different studies.

 In addition to the MNA questionnaire, 

haemoglobin estimation was done to assess 

malnutrition among the elderly and it showed that 

the anemia was more prevalent in females than males 

insignificantly. The present study showed advanced 

age (>80 years) and open category were the 

strongest predictors of anemia among the elderly 

(Table 4). Patel et.al, in their article, reported that 

after 50 years of age, the prevalence of anemia 

increases with advancing age and exceeds 20% in 
[11]

those aged 85 years and older.  The association of 

higher caste with anemia in the elderly was also 

found to be similar to a cross-sectional study that was 
[21]conducted in South  India. 

 B a s e d  o n  t h e  f i n d i n g  f o l l o w i n g  

recommendations may help the elderly to improve 

their nutrition status: a. Strengthening of promotive, 

preventive, and rehabilitative services within the 

primary health care service package can be a crucial 

step to add quality services to the elderly. b. 

Comprehensive geriatric assessment for the 

nutritional screening. c. Provision of social platforms 

for nutritional education, health camps.

 The current study used a validated tool, which 

added strength to the study. Another strength of the 

study was that it evaluated nutritional status using 

both the MNA tool and haemoglobin estimate. The 

IFA (Iron Folic Acid) tablets were provided to the 

elderly who were found to be anaemic.

 The study had several limitations.  First, the 

limitation of over reporting. Second, recall bias could 

be a possibility. Third, the study excluded elderly who 

were confined to their beds and with comorbidities. 

However, it paves the way to future opportunities to 

understand their nutritional challenges.
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Ravishankar SL. Prevalence and correlates of malnutrition 
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Health. 2016 Apr 1;60:112–117. 

11.  Patel KV. Epidemiology of anemia in older adults. Semin Hematol. 

2008; 45:210-7. 

12.  WHO. Haemoglobin concentrations for the  diagnosis  of anaemia   

and   assessment   of   severity.   Vitamin   and Mineral  Nutrition  
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14.  Amarya S, Sabharwal M, Singh K. Changes during aging and their 
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Geriatrics.2015;6:78-84

15.  Evans C. Malnutrition in the Elderly: A Multifactorial Failure to 

Thrive. Perm J. Kaiser Permanente; 2005;9:38. 

16.  Ferdous T, Kabir ZN, Wahlin A, Streatfield K, Cederholm T. The 

multidimensional background of malnutrition among rural 

older individuals in Bangladesh—a challenge for the Millennium 

Development Goal. Public Health Nutr. 2009;12 :2270-8.

17.  Damayanthi, H.D.W.T., Moy, F.M., Abdullah, K.L. et al. Prevalence of 

malnutrition and associated factors among community-dwelling 

older persons in Sri Lanka: a cross-sectional study. BMC 

Geriatr.2018;18: 199.

18. Vafaei Z, Mokhtari H, Sadooghi Z, Meamar R, Chitsaz A, Moeini M. 

Malnutrition is associated with depression in rural elderly 

population. J Res Med Sci. 2013 Mar;18(Suppl 1):S15-9.

19.  Agbozo F, Amardi-Mfoafo J, Dwase H, Ellahi B. Nutrition 

knowledge, dietary patterns and anthropometric indices of older 

persons in four peri-urban communities in Ga West municipality, 

Ghana. Afr Health Sci. 2018;18 :743-755.

20.  Shahar D, Shai I, Vardi H, Fraser D. Dietary intake and eating 

patterns of elderly people in Israel: who is at nutritional risk? Eur 

J Clin Nutr 2003 571. Nature Publishing Group; 2003;57:18–25.

21.  Little M, Zivot C, Humphries S, Dodd W, Patel K, Dewey C. Burden 

and Determinants of Anemia in a Rural Population in South 

India: A Cross-Sectional Study. 2018; 18:9.

Conclusion:

 The current study concluded the prevalence of 

malnutrition was 9.13% among the elderly, and it 

was significantly associated with age, education, and 

the nuclear family. The prevalence of anaemia was 

43% among the elderly, and it was significantly 

associated with age and caste. The geriatric age 

group had a significant prevalence of anaemia and 

was at risk of malnutrition, so policymakers should 

emphasise the intervention in the health programme. 

Strengthening a component of preventative, 

promotional, and rehabilitative care for the elderly 

may be desired.
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Abstract:

	 Introduction: Caregivers may feel stressed and burdened while caring for a stroke survivor. However, 

very few studies have assessed the burden among caregivers of Indian stroke patients.	Objectives: The 

present study was done to assess the magnitude and predictors of strain and burden among caregivers of 

stroke survivors discharged from a tertiary care hospital in Punjab, India.	Method:	This cross-sectional 

study included consecutive newly diagnosed stroke patients from January 2021 till April 2022 at a tertiary 

care teaching hospital in Amritsar, India. The level of strain and burden among the caregivers was assessed 

using the Caregiver's strain index (CSI) and Zarit Caregiver Burden Scale (ZCBS) respectively. A minimum 

sample size of 110 stroke patients was calculated. Odds ratios were calculated for identifying predictors of 

strain and burden among caregivers using multivariate regression analysis.	 Results:	Mean CSI for all 

caregivers was 6.67 ± 1.81. Using a cut-off of ≥ 7, authors found 40.2% of the caregivers to have great strain. 

Modified rankin scale (mRS) at the time of interview (AOR = 2.77, p value = 0.0063), presence of 

comorbidities in the patient (AOR = 3.07, p value = 0.023 and caregiver being female (AOR = 2.96, p value = 

0.036) to be significantly associated with higher odds of having great strain. Using ZCBS, 18.1% had minimal 

burden, 53.5% had mild to moderate burden, 24.4% had moderate to severe burden and 3.9% had severe 

burden. mRS at the time of interview (AOR = 5.38, p value = 0.0048), presence of comorbidities in the patient 

(AOR = 7.63, p value = 0.0031), caregiver being female (AOR = 9.67, p value = 0.0072) and not being at all 

confident to care (AOR = 4.94, p value = 0.013) to be significantly associated with higher odds of having great 

burden, while rural residence (AOR = 0.55, p value = 0.0011) was associated with lower odds of high burden.	

Conclusion:	High strain was observed among 40.1% of the caregivers of Indian stroke survivors and 24.4% 

had moderate to severe burden. Thus, the strain and burden among caregivers of Indian stroke patients is 

very high. 

Key	Words	: Caregiver burden, Recovery, Rehabilitation, Strain, Stroke

Introduction:

	 Caregiving can be defined as task-oriented 

assistance provided by individuals, usually family or 
[1]friends,  with this assistance not being part of formal 

community support services. Emphasis of stroke 

rehabilitation has recently shifted from a stroke 

survivor focused to stroke survivor-caregiver dyad 

approaches, in recognition that caregivers play an 

essential role in preserving rehabilitation gains and 
[2] the long-term well-being of stroke survivors. During 
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the period leading to hospital discharge, family 

caregivers of stroke survivors may face immense 
[3]

uncertainties and new challenges.  The caregivers 

must learn to cope with their concurrent grief and an 

uncertain future. Thus, the sudden need to care for a 

stroke survivor can be emotionally difficult and 

physically challenging. Caregivers are often unaware 

of their new role, unfamiliar with the disease, its 

progression, and the kinds of community support 
[4]

options available.

 This can result in strain and burden among 

caregivers. Caregiver burden refers to alterations in 

caregivers' emotional and physical health which can 

occur when care demands outweigh available 
[5]

resources,  the extent to which caregivers feels their 

emotional, physical, social life, and financial status 
[6] 

has suffered as a result of caregiving. Caregiver 

burden is associated with negative outcomes for both 

caregivers and patients, including the reduction of 

their general health and quality of life.

 There is a dearth of Indian studies aimed at 

understanding the complex and multi-layered 

phenomenon of care giving after stroke. The present 

study was done to assess the magnitude and 

predictors of strain and burden among caregivers of 

stroke survivors discharged from a tertiary care 

hospital in Punjab, India.

Method:

 A cross-sectional study among stroke survivors 

and their caregivers was done by including 

consecutive newly diagnosed stroke (ischemic and 

haemorrhagic) patients identified in the emergency 

or medicine indoor ward of a tertiary care teaching 

hospital in Amritsar, India. Patients admitted during 

January 2021 till April 2022 were included in the 

study. The diagnosis of stroke was supported in every 

case by expert clinical opinion and Computed 

Tomography scan or Magnetic Resonance Imaging. 

Patients who recovered completely at the time of 

hospital discharge, expired during hospital stay, were 

unable to communicate, were unwilling to consent 

for participation in the study, or resided outside of 

the Amritsar district were excluded. Matolia and 

colleagues used CSI and reported high strain among 
[7]

84% of the stroke caregivers.  Using the prevalence 

of caregiver strain as 0.84, α error of 5%, allowable 

error of 10% of 0.8, and sample size formula of 
2 2

(Zα/2)  × (PQ)/E , authors calculated the same size of 

a minimum of 81 patients. Adding 10% non-response 

rate, minimum sample size calculated was 90 

patients. Eligible patients and their families were 

approached during the hospital stay, were explained 

the purpose of the study and a written consent was 

obtained. Once they agreed to participate in the 

study, a convenient time of a day one month after 

discharge from the hospital was chosen for an 

interview at their residences. Caregiver was defined 

as a person who usually provided the most important 

l o n g - te r m  s u p p o r t  d u r i n g  re c ove r y  a n d  

rehabilitation of the stroke patient. In case of more 

than one caregiver, the stroke patient was asked to 

identify the caregiver spending majority of the time 

caring for them. Approval of the Institutional Ethics 

Committee was sought for the whole research before 

the commencement of the study. 

Data	Collection:

 The patients were interviewed using a pretested, 

semi-structured questionnaire. While still admitted 

in the hospital, clinical information was noted. 

Remaining parts of the questionnaire were filled at 

patient's residence. The severity of disability of the 

stroke patients was assessed using the modified 
[8]

rankin scale (mRS).  A score of 0 is no disability, 5 is 

disability requiring constant care for all needs and 6 

is death. The level of strain among the caregivers was 

assessed using the Caregiver's strain index (CSI). It 

has a set of 13 questions about social stress (6 items), 

economy stress (3 items), and psychological stress (4 

items) with dichotomous yes/no answers. Score 

ranges from 0 to 13, with a score of seven or more 
[9]

indicating great stress.  The burden among the 

caregivers was assessed using the Zarit Caregiver 

Burden Scale (ZCBS), which is a 29-item scale 

specifically designed to measure feelings of burden 
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univariate analysis were entered into the 

multivariate regression model to calculate adjusted 

odds ratios (AOR). Odds ratios were calculated with 

95% confidence intervals (CI) and p valueless than 

0.05 was considered as statistically significant. 

Receiver Operating Characteristics (ROC) curves 

were made for both CSI and ZCBS. 

Results:

 During the study period, authors contacted 141 

eligible stroke patients, of which 127 stroke patients 

were interviewed and included in the final analysis. 

(Figure 1) The mean age of the patients was 65.40 ± 

7.88 years and 28% were females. At the time of 

admission, 43% and 28% of the patients had mRS 

score of>3 at the time of admission and at the time of 

interview respectively. Pre-existing comorbidities 

were present in 30% of the patients. Mean age of the 

caregivers was 38.39 ± 4.55 years, 65% being aged 

experienced by the caregivers. Score of 0 to 20 

denotes minimal or no burden, 21 to 40 denotes 

mild-to-moderate burden, 41 to 60 denotes 

moderate-to-severe burden, and 61 to 88 denotes 
[10] 

severe burden. All scales were translated to Punjabi 

(regional language) and reverse translated to check 

for consistency and validity of translation.

Statistical	analysis:

 The data were numerically coded and analysed 

in IBM SPSS Version 25.0. (Armonk, NY: IBM Corp). 

Frequency distribution tables were created for 

qualitative variables, while quantitative data were 

described as means and standard deviation. 

Sociodemographic variables of the patients and their 

caregivers associated with great strain (based on CSI) 

and moderate and severe burden (based on ZCBS) 

were analysed using logistic regression analysis after 

adjusting for the possible confounders. Predictor 

confounder variables reaching p value = 0.25 in the 

Figure	1	:	Flow	chart	depicting	selection	of	patients	in	the	study
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Variables	 n	(%)

Age	group	(years)

20 to 40 83 (65%)

41 to 60 39 (31%)

More than 60 5 (4%)

Gender	  

Female 50 (39%)

Male 77 (61%)

Marital	status

Married 112 (88%)

Single 15 (12%)

Type	of	residence

Urban 90 (71%)

Rural 37 (29%)

Relation	to	stroke	patient

Son 65 (51%)

Daughter 32 (25%)

Wife 12 (9%)

Other 18 (15%)

Education	level

Illiterate 14 (11%)

Primary 25 (19%)

Middle 30 (24%)

High 42 (33%)

Intermediate 10 (8%)

Graduate/Professional 6 (5%)

Employed	  

Yes 78 (61%)

No 49 (39%)

Previously	seen	a	stroke	patient

Yes 25 (20%)

No 102 (80%)

How	confident	in	providing	care?

Very confident 12 (10%)

Somewhat confident 98 (77%)

Not confident at all 17 (13%)

Table	1:	Baseline	characteristics	of	the	caregivers	of	stroke	patients	(N=127)



::	205	::

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)

Problems	encountered

Do not have money 69 (54%)

Does not know how to care  65 (51%)

Patient‘s condition makes me sad  52 (41%)

Alone to care 44 (35%)

Difficult to find time for caring  34 (27%)

Treatment is not working 30 (24%)

Others  8 (6%)

Fears	  

Weakness of the patient would not get better  72 (57%)

Not knowing the best form of care 56 (44%)

Patient‘s pain would not get better 46 (36%)

Patient would not survive  38 (30%)

Being the only one to care 38 (30%)

Not enough money to continue treatment  37 (29%)

Future of patient‘s dependents 20 (16%)

Others  3 (2%)

CSI	components	 Mean	±	SD	(range)

CSI social 2.94 ± 1.07 (1 to 3)

CSI economy 1.85 ± 0.76 (0 to 3)

CSI psychological 1.87 ± 0.78 (1 to 4)

CSI total 6.67 ± 1.81 (3 to 11)

Great	strain	according	to	CSI	(>7)

Yes 51 (40.2%)

No 76 (59.8%)

ZCBS	severity

Minimal (0 to 20) 23 (18.1%)

Mild to moderate (21 to 40) 68 (53.5%)

Moderate to severe (41 to 60) 31 (24.4%)

Severe (61 to 88) 5 (3.9%)

Table	2		:	Caregiver	burden	according	to	Caregiver	Strain	Index	(CSI)	and		Zarit's	Caregiver	Burden	Scale	
																			(ZCBS)	(N=127)



less than 40 years. (Table 1) It was observed that 

among the caregivers, 39% were females, 88% were 

married, 29% were from rural residence, 11% were 

illiterate and 39% were unemployed. Only 20% of the 

caregivers reported previously seeing a stroke 

patient, and of the total 10% were very confident in 

caring for a stroke patient. Most common problems 

among caregivers were 'not having enough money' 

(54%) and 'not knowing how to care' (51%). The 

most common fears among the caregivers were 

'weakness of the patient not improving' (57%) and 

'not knowing the best form of care' (44%).

 Mean CSI for all caregivers was 6.67 ± 1.81, 

ranging from 3 to 11. Using a cut-off of ≥ 7, we found 

40.2% of the caregivers to have great strain. (Table 2) 

On multivariate regression analysis, we found higher 

mRS at the time of interview [AOR = 2.77 (95% CI 

1.36 to 5.66), p value =0.0063], presence of 

comorbidities in the patient [AOR = 3.07 (95% CI 

1.17 to 8.02), p value =0.023] and caregiver being 

female [AOR = 2.96 (95% CI 1.08 to 8.15), p value = 

0.036] to be significantly associated with higher odds 

of having great strain. (Table 3) Based on the model of 

t h e s e  t h re e  fa c t o r s ,  Re c e ive r – o p e ra t i n g  

characteristic (ROC) curve was created, which had an 

Area Under Curve (AUC) of 0.79 ± SE0.04 (95% CI 

0.71 to 0.88), p value = 0.00081. (Figure 2) This 

demonstrates high accuracy of these three factors in 

predicting high strain among stroke caregivers.

 Using ZCBS, 18.1% had minimal burden, 53.5% 

had mild to moderate burden, 24.4% had moderate 

to severe burden and 3.9% had severe burden. (Table 

2) On multivariate regression analysis, authors found 

higher mRS at the time of interview [AOR = 5.38 (95% 
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	Factors Unadjusted										95%	CI	for	 p	 Adjusted												95%	CI	 	 p	value	

	 Odd’s	ratio														OR	 	 value*	 Odd’s	 															for	

	 	 Lower	 Upper	 	 ratios	 Lower	 Upper	

Stroke	patient	related	factors

Age 1.017 0.97 1.06 0.47  NA

Female gender 1.16 0.53 2.57 0.71  NA

mRS at admission 2.42 1.46 4.02 0.011	 1.01 0.47 2.15 0.97

mRS at interview 3.16 1.89 5.28 0.003	 2.77 1.36 5.66 0.0063

Comorbidities 4.66 2.07 10.48 0.004	 3.07 1.17 8.02	 0.023

Caregiver	related	factors 

Age 0.98 0.94 1.01 0.3  NA

Female gender 2.59 1.24 5.41 0.0023	 2.96 1.08 8.15 0.036

Single 1.83 0.62 5.41 0.27  NA

Illiterate 1.13 0.36 3.48 0.82  NA

Unemployed  0.59 0.28 1.25 0.17	 0.43 0.16 1.17 0.11

Rural residence 1.41 0.64 3.03 0.39  NA

Never seen a stroke patient 0.67 0.27 1.61 0.37  NA

Confidence	in	caring

Not at all confident 2.85 0.612 13.33 0.18	 5.2 0.72 17.48 0.22

Somewhat confident 1.21 0.34 4.31 0.76  NA

Table	3:	Multivariate	logistic	regression	analysis	of	patient	and	caregiver	factors	associated	with	

																	great	strain	on	the	caregivers	based	on	CSI	(N=127)

*variables with a p value of less than 0.25 on univariate analysis were included in the multivariate regression model



Table	4:	Multivariate	logistic	regression	analysis	on	factors	associated	with	moderate		and	

																		severe	burden	on	the	caregivers	based	in	Zarit's	Caregiver	Burden	Scale

	Factors Unadjusted										95%	CI	for	 p	 Adjusted												95%	CI	 	 p	value	

	 Odd’s	ratio														OR	 	 value*	 Odd’s	 															for	

	 	 Lower	 Upper	 	 ratios	 Lower	 Upper	

Stroke	patient	related	factors

Age 1.01 0.96 1.06 0.51  NA

Female gender 1.47 0.63 3.42 0.36  NA

mRS at admission 2.99 1.66 5.38 0.0052 1.01 0.36 2.76 0.99

mRS at interview 4.77 2.51 9.05 0.0032 5.38 2.02 14.29 0.0048

Comorbidities 8.96 3.72 21.54 0.0047 7.63 2.25 25.89 0.0031

Caregiver	related	factors 

Age 0.99 0.95 1.03 0.86  NA

Female gender 7.25 3.05 17.24 0.0063 9.67 2.69 14.79 0.0072

Single 1.3 0.41 4.12 0.64  NA

Illiterate 1.47 0.45 4.72 0.51  NA

Unemployed  0.73 0.32 1.63 0.44  NA

Rural residence 0.38 0.14 1.02 0.057 0.55 0.13 0.94 0.0011

Never seen a stroke patient 0.64 0.25 1.61 0.34  NA

Confidence	in	caring

Not at all confident 1.57 0.35 6.99 0.25 4.94 1.22 6.62 0.013

Somewhat confident 0.4 0.11 1.41 0.15 1.16 0.21 6.6 0.86

*variables with a p value of less than 0.25 on univariate analysis were included in the multivariate  regression model

Figure	2:	ROC	curves	for	predictors	associated	with	great	strain	and	moderate	and	severe	burden	

																			on	caregivers	of	stroke	survivors

A. ROC for factors associated with high strain on CSI (mRS at interview, patients with comorbidities, female 
caregiver, rural residence and caregiver not at all confident)

B. ROC for factors associated with moderate and severe burden based on ZCBS (mRS at interview, patients with 
comorbidities and female caregiver)
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CI 2.02 to 14.29), p value = 0.0048], presence of 

comorbidities in the patient [AOR = 7.63 (95% CI 

2.25 to 25.89), p value = 0.0031], caregiver being 

female [AOR = 9.67 (95% CI 2.69 to 14.79), p value = 

0.0072]and not being at all confident to care [AOR = 

4.94 (95% CI 1.22 to 6.62), p value = 0.013] to be 

significantly associated with higher odds of having 

great burden, while rural residence [AOR = 0.55 

(95% CI 0.13 to 0.94), p value = 0.0011] was 

significantly associated with lower odds. (Table 4) 

Based on the model of these five factors, ROC curve 

was created, which had an Area Under Curve (AUC) of 

0.89 ± SE0.03 (95% CI 0.83 to 0.95), p value = 0.0034. 

(Figure 2) This demonstrates high accuracy of these 

five factors in predicting severe burden among stroke 

caregivers.

Discussion:

 In current study sample, approximately 40% of 

the caregivers had great strain while caring for stroke 

survivors. Higher disability severity (based on mRS), 

presence of comorbidities in stroke patients and 

caregiver being female were found to be significantly 

associated with higher odds of great strain. The tool 

used in the present study for assessing strain was CSI 

which incorporates social ,  economic and 

psychological stress. Using CSI, Kaur et al found that 

majority of the caregivers of stroke patients (73.5%) 

had severe strain of care and around one fourth 

(26.5%) were found to be having moderate level of 
[11] 

strain. Bhattacharjee et al  identified younger age 
[ 1 2 ]  

associated with higher caregiver burden.

Mandowara et al also found a weak correlation 

between increasing caregiver age and caregiver 
[13]burden.  Mean age of caregivers in the study was 38 

years, which was much lower than that in these two 

studies and could be the reason why we did not 

observe an effect of caregiver age on strain and 

burden.

 The initial few weeks after discharge can put 

enormous burden on the caregiver. It is not only 

frustrating but can have a negative impact on 
[14]

patients' outcomes.  In addition, studies show that 

burden in caregivers of stroke patients will increase 

over time if the proper intervention is not 

[15] 
provided. A recent experimental pilot study from 

Iran showed that supportive home care program is 

effective in reducing caregiver burden and its 
[16]domains.  Ideally, such supportive programs should 

be instituted in all discharge cases. However, due to 

scarcity of healthcare professionals in India, 

caregivers who have a high likelihood of severe 

burden should be identified, who should then be 

supported by a home care program. In this study, 

higher disability severity (based on mRS), presence 

of comorbidities in stroke patients, caregiver being 

female, rural residence and not being confident to 

care were found to be significantly associated with 

higher odds of moderate and severe caregiver 

burden. Future research is required to assess the 

impact of supportive home care program in reducing 

caregiver burden in Indian setting.

 Gender disparity in caregiver strain and burden 

is evident in current study as female caregivers 

experienced higher strain and burden. Menon et al 

observed that female caregivers of stroke patients 

were subjected to more sleep disturbance, physical 

and psychological stress, faced more difficulty 

regarding the patient's bladder, bowel, personal 

hygiene needs, and physiotherapy. Female caregivers 

felt less motivated in caregiving than male 

counterparts and time spent and burden perceived 
[17]was more by female caregivers. In a patriarchal 

society like India, females are expected to make more 

physical and emotional adjustments while caring for 

a patient with chronic disease. In many cases, female 

caregivers would neglect their own health and give 
[18] priority to the patient. In addition, having a male 

stroke patient would shift the financial burden on the 

female members. Thus, educating the family about 

the importance of family support in reducing 

caregiver stress and burden by sharing caregiving 

responsibilities is essential.

Limitations:

 Generalization of study findings is limited to 

Indian caregivers of stroke patients who sought 

treatment from a public tertiary care hospital. 

Perceived caregiver strain might be different for 

caregivers who are attending private outpatient 
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clinics. Secondly, authors did not assess caregiver 

comorbidity level in great detail, which could also 

affect their perceived strain and burden. Also, 

repeated measurements of caregiver strain and 

burden after discharge over a longer follow up period 

would provide a better understanding of the dynamic 

nature of these characteristics.

Conclusion:

 The study found that 40.1% of the caregivers of 

Indian stroke survivors experience high strain and 

24.4% had moderate and severe burden. High 

disability level, comorbid patients and female 

caregiver to be common factors associated with great 

strain and burden. Understanding these factors is a 

key step and a valuable tool toward the design of 

early intervention strategies for caregivers who are 

at risk of distress.
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Abstract:

 Introduction:	Timely and quality antenatal care is a crucial determinant towards the prevention of 

maternal mortality, which is a significant developmental goal for developing countries, which contributes to 

more than 99% of maternal deaths worldwide. However, the lack of equitable access to quality ANC is a 

major challenge in resource-limited settings, particularly in developing countries like India.	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

Objectives:   To assess the utilization rates of antenatal care services among antenatal women and postnatal 

women and to determine the factors responsible for under or non-utilization of antenatal care services 

(ANC). Method: The present study was conducted for a period of four months among antenatal and 

postnatal women in a rural area of South India. All antenatal and postnatal women except those who were 

not willing to participate and those who had MTP/abortion during the present pregnancy were included for 

the study.  A pre tested semi structured questionnaire was used for collecting information regarding ANC 

utilization. Data was entered in Microsoft Excel and analyzed for descriptive and inferential statistics.	

Results: A total of 175 (125 antenatal and 50 postnatal) women were interviewed. Among them, 90.3% 

(92% antenatal and 86% postnatal) women had completely utilized ANC services. Among the postnatal 

women, those who had completely utilized ANC services, 11.6% had complications at the time of their 

delivery and those who had incompletely utilized ANC services, 57.1% had complications. The difference 

was found to be statistically significant (p<0.05).Only 87.4% women were covered in home visits and 28.6% 

of them were not given any prenatal advice. IFA tablets were taken adequately only by 57.7% women.	

Conclusion: The present study revealed that most of the women were aware about the antenatal services 

available and had registered their pregnancy early. Td immunization was done at right time. However 

antenatal home visits were not effectively implemented.

Key	words	: Facilities and Services Utilization, India, Pregnant Women

Introduction:	

 Antenatal care (ANC) is the health care provided 

to women who are pregnant, for confirmation and 

monitoring of the progress of their pregnancy, and to 

promote their birth preparedness and complication 

readiness for ensuring optimal birth outcomes for 

both the mother and her baby. Timely and quality 

antenatal care is a crucial determinant towards the 

prevention of maternal mortality, which is a 

significant developmental goal for developing 

countries, which contributes to more than 99% of 
[ 1 ]

maternal deaths worldwide. The essential 

components of quality ANC include early registration 

of pregnancy, a minimum of four antenatal visits 
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during each pregnancy interspersed over the three 

trimesters, tetanus toxoid immunization (Td), and 

iron/ folic acid supplementation (IFAS). During 

antenatal visits, pregnant women should receive 

appropriate nutrition and health education, undergo 

clinical and laboratory tests for monitoring maternal 

and fetal well-being, and evaluated for the early 

detection of any abnormalities along with their 

management and referral, as required. However, the 

lack of equitable access to quality ANC is a major 

challenge in resource-limited settings, particularly in 
[2]developing countries. In India, the second most 

populous country with the largest reproductive 

cohort, results of a large-scale nationwide NFHS-5 

survey in 2019-21 revealed that antenatal 

registration in their first trimester was 67.9% among 
[3]rural women.

 The health and survival of newborn children is 

closely linked to that of their mothers. Many reports 

have shown that both mothers and newborn have a 

better chance of survival if they got skilled help at 

birth. Adult pregnant women are more likely to 

utilize ANC as compared to adolescent pregnant 

women, and a number of socioeconomic and 

demographic factors like education, employment, 

income, and place of residence, geographical 

variations, birth order, and parity explain the 

differences in utilization of ANC services among 
[4]adolescent and adult pregnant women. Maternal 

mortality is 97 per 100,000 live births in India 
[5]according to SRS 2018-20. They seek to provide 

universal access to equitable, affordable and quality 

maternal health care, as well as to bring about an 

improvement in the health status of the pregnant 

women belonging to underprivileged sections of the 
[6]society.

 In this perspective, the present study is 

conducted to assess the utilization of antenatal care 

services utilization among the antenatal and 

postnatal women in a rural area of Thoothukudi, 

Tamil Nadu.

Method:

 The present study was conducted in a rural field 

practice area of Pudhukottai RHTC (Rural Health and 

Training Center) attached to the Department of 

Community Medicine, Government Thoothukudi 

Medical College, Thoothukudi, Tamil Nadu. The study 

was conducted for a period of four months from 

January to April 2023. The list of antenatal and 

postnatal women (women who are in their puerperal 

period of 42 days postpartum) in the rural field 

practice area was obtained from the Anganwadi 

centers in the area. 

 All pregnant women whose pregnancy status 

has been confirmed by Urine Pregnancy 

Test/Ultrasound, with gestational age upto 37 weeks 

staying either in their husband’s place / mother’s 

place were included in the study. Similarly, postnatal 

women who were staying either in their husband’s 

place or mother’s place were included in the study. 

Those women who were not willing to participate in 

the study and who were with any psychiatric 

disorders taking drugs during the study period were 

excluded from the study. Those women who had 

MTP/ Abortion during present pregnancy and those 

who had stayed during their entire pregnancy period 

in any other area which does not come under present 

study area and had come to the study area only after 

their delivery were also not included in the study.

 House to house visit was done to all antenatal 

and postnatal women included in the study. A pre-

designed, pre-tested semi structured questionnaire 

which includes information on various components 

of antenatal care services along with socio-

demographic variables was developed specifically 

for this study. It was pilot tested and the necessary 

changes were incorporated in it. The Questionnaire 

consisted of two sections:

 I) General information (personal data, family 

composition and socio-economic status) 

 ii) Specific  information regarding the 

utilization of various components of 

antenatal care services. 

 Primary data was obtained from the study 

subjects using the questionnaire. Ethical Committee 

approval was taken before conducting the study. 

Informed oral consent was obtained from the study 
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subjects before collecting the data after giving 

adequate information regarding the nature, purpose 

and explaining the benefits of the study in the local 

language. Data was entered in Microsoft Excel and 

analyzed. Results are expressed in percentages and 

proport ions .  Associat ion between socio-

demographic variables and other variables with 

utilization of antenatal care services was tested using 

appropriate test of significance. 

Adequate	Antenatal	visits	(ANC	Visits):	

 Once a month in first 7 months, twice a month in 

next month and every week till 37 weeks of gestation 
[6]

is considered as adequate antenatal visits. In this 

study, pregnant women considered having adequate 

antenatal visits if she had done the above mentioned 

visits as per her present gestational age at the time of 

interview. In postnatal women, all the above 

mentioned visits completed is considered as 

adequate visits. 

Adequate	IFA	(Iron	and	Folic	Acid)	Tablets:

 Those pregnant women who were consuming 

IFA tablets daily (1 tablet per day) in their second and 

third trimester as per their gestational age were 

considered as adequate consumption of IFA tablets. 

In Postnatal women, those who had consumed >180 

IFA tablets were taken as adequate.

Results:

 A total of 185 (132 pregnant women and 53 

postnatal women had registered in the RHTC field 

practice area during the study period. Among them, 3 

pregnant women were taking anti-psychotic drugs 

and 6 (4 pregnant women and 3 postnatal women) 

were not willing to participate in the study. Out of the 

remaining 175 study participants,125 (71.4%) were 

pregnant women in the antenatal period and the 

remaining 50 (28.6%) were in their puerperal 

period. Among 125 pregnant women, 36 (28.9%) 

were in first trimester, 62 (49.6%) in second 

trimester and 27 (21.6%) in third trimester. The 

socio- demographic profile of the study participants 

is shown in Table 1. 

 Among the total 175 women participated, 55 

(31.4%) had high risk pregnancy. Anemia was the 

most common complication (41.8%) and anemia was 

also a coexistent complication followed by GDM 

(10.9%) and previous LSCS (9.1%). Out of the 55 high 

risk pregnancy study participants, 62% were 

referred to the tertiary care hospital for further 

management of the disease and all of them visited the 

tertiary care hospital regularly. In the study, 142 

(81.1%) out of 175 study subjects have registered 

their pregnancy earlier in first trimester followed by 

18.9% registration in their second trimester. All 

125pregnant women had adequate antenatal visits 

according to their gestational age and all postnatal 

women had adequate antenatal visits during their 

antenatal period)to the PHC (every Tuesdays) and if 

necessary to the tertiary care hospital for their 

routine checkups. Among them, 132 (75.4%) were 

completely immunized with two doses of Td vaccine 

and 101 (57.7%) had consumed adequate number of 

IFA tablets (depending upon their gestational age). 

Among those women who had not consumed 

adequate IFA tablets or even a single tablet, the main 

reason (70.3%) was found to be adverse effects like 

nausea and vomiting. None reported that they were 

not issued IFA tablets by the health workers. Majority 

of the study participants (87.4%) were covered for 

antenatal home visits during their antenatal period 

by the health workers of the PHC. Only 125 (71.4%) 

women received prenatal advice regarding diet and 

drugs (36%), avoiding heavy work (18.3%), warning 

signs (9.7%) and birth preparedness (7.4%)          

(Table 2)

 In the present study, 80.32% had completely 

utilized ANC services i.e. early registration of 

pregnancy in first trimester, adequate number of ANC 

visits, complete Td immunization, adequate number 

of IFA tablets consumption and atleast 3 antenatal 

home visits. (Table 3)

 It was observed that among the socio-

demographic factors, age and occupation was found 

to be significantly associated with the utilization of 

ANC services.  (p value<0.05).  (Table 4)Among the 
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occupation, majority of the study subjects (24.6%) 

were coolie workers (unskilled) for daily wages.

 Among the illiterates, all women had completely 

utilized the ANC services. Among the literates, only 

5.4% had incompletely utilized ANC services. 

However, this was found statistically not significant. 

It was observed that among those who received 

prenatal advice on various components of antenatal 

care, only 11.2% had incompletely utilized ANC 

services. Among those who had not received prenatal 

advice 6% women had incompletely utilized ANC 

services. This was found to be statistically not 

significant. (Chi square = 1.1, df-1, p=0.29)

 The present study showed that among study 

subjects who had completely utilized ANC services, 

11.6% had complications like cord around the neck at 

Table	1		:	Socio-demographic	details	of	the	study	participants	(N=175)

Characteristic	 Category	 Frequency		 Percentage

Age	group	of		the		 18-20 19 10.9

participants(years) 21-23 62 35.5

 24-26 54 30.8

 27-29 27 15.4

 >30 13 7.4

Religion	 Hindu 123 70.3

 Christian 42 24

 Muslim 10 5.7

Education	of	the		 Illiterate 3 1.7

participants Primary School 14 8

        Middle School 32 18.3

        High School 41 23.4

* Higher Secondary (PUC ) 45 25.7

         Graduate  40 22.9

Occupation	of	the		 House makers 98 56

participants Unskilled 43 24.6

 Semi skilled 20 11.4

 Skilled 14 8

Type	of	Family	 Nuclear 93 53.1

 Joint 63 36

 Three Generation 19 10.9

Socio-economic	status		 Class I 50 28.6

(Modified	B.G.Prasad	 Class II 41 23.4

socio-economic	scale) Class III 46 26.3

 Class IV 35 20

 Class V 3 1.7

* PUC – Pre-university College
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Discussion:

 In the present study, all the women had 

registered their pregnancy and 81.1% of them had 

done early registration. This is higher than NFHS-5 

factsheet data where early registration in first 

the time of their delivery and among those who had 

incompletely utilized, 57.1% had complications 

(PPH, Sepsis). This difference was found to be 

statistically significant. (Chi square with Yates 

correction = 5.6,  df-1, p=0.17 (Table 5)

Table	2:	Distribution	of	the	study	participants	according	to	their	utilization	of	various	
																	components	of	antenatal	care	services	(n=175)

	 Antenatal	care	(ANC)	services	 Antenatal		 Postnatal		 Total

	 	 	 Women	 Women	 (n	=	175)

	 	 	 (n	=	125)	 (n	=	50)

	 	 	 n	(%)	 n	(%)	 N	(%)

Registration	of	 First Trimester 100(80%) 42(84%) 142(81.1%)

pregnancy	 Second Trimester 25(20%) 8(16%) 33(18.9%)

 Third Trimester 0(0%) 0(0%) 0(0%)

Antenatal	Visits	 Adequate 125(100%) 50(100%) 175(100%)

 Inadequate 0(0%) 0(0%) 0(0%)

Td	Immunization		 Completely 92(73.6%) 40(80%) 132(75.4%)

Status	 Immunized

 Incompletely  33(26.4%) 10(20%) 43(24.6%)

 Immunized

 Not Immunized 0(0%) 0(0%) 0(0%)

Iron	and	Folic	Acid		 Adequate number 70(56%) 31(62%) 101(57.7%)

(IFA)	tablets		 of  IFA consumed

consumption Inadequate number  53(42.4%) 15(30%) 68(38.9%)

 of  IFA consumed

 Not consumed even  2(1.6%) 4(8%) 6(3.4%)

 a single IFA Tablet

Reason(s)	for	 Adverse effects  37(67.3%) 15(78.9%) 52(29.7%)

inadequate/non		 (nausea and vomiting)

consumption	of	 Does not like the 18(32.7%) 4(21.1%) 22(12.6%)

IFA	tablets IFA tablets

 Not issued by  0(0%) 0(0%) 0(0%)

 VHN/MO

Prenatal	advice	 Not given 33(26.4%) 17(34%) 50(28.6%)

 Given 92 (73.6%) 33 (66%) 125 (71.4%)

Antenatal	Home	Visit	 Yes 110(88%) 43(86%) 153(87.4%)

 No 15(12%) 7(14%) 22(12.6%)
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Table	3:	Distribution	of	the	study	participants	based	on	their	overall	utilization
																	status	of	antenatal	care	services	(n=175)

Table	4:	Distribution	of	Utilization	status	of	ANC	services	based	on	various	socio	demographic	
																		profiles,	prenatal	advice	and	birth	order	(n=175)

Utilization	status	 Antenatal Postnatal Total

of	ANC	services Women Women 

 n	(%)									 n	(%) n(%)

Complete 115 (92) 43 (86) 158 (90.3)

Incomplete 10 (8) 7 (14) 17 (9.7)

Total 125   (100) 50 (100) 175 (100)

  																																		ANC	services	utilization Total p	value

Parameters  Complete Incomplete	 (N=175)

  n(%) n(%)

Age	Groups 18	to	23	years 68 (84) 13(16) 81 0.028*

 24	to	29	years 78 (96.3) 3 (3.7) 81 

 >30	years 12 (92.3) 1 (7.7) 13 

Literacy Illiterate 3 (100) 0 (0) 3 1.000

	status Literate 155 (90.1) 17 (9.9) 172 

Occupation House	makers 95 (97) 3 (3) 98 0.001*

	of	subjects Working	women 63 (81.8) 14 (18.2) 77 

Type	of	family Nuclear 85 (91.4) 8 (8.6) 93 0.207

 Joint 58 (92) 5 (8) 63 

 Three	generation 15 (78.9) 4 (21.1) 19 

Socio	Economic	 Upper	&	middle 125 (91.2) 12 (8.8) 137 0.418

Status Lower	class 33 (86.8) 5 (13.2) 38 

Prenatal	advice Yes 111 (88.8) 14 (11.2) 125 0.294

 No 47 (94) 3 (6) 50 

Birth	Order Primigravida/ 81 (91) 8 (9) 89 0.742

 primipara    

 Multigravida/ 77 (89.5) 9 (10.5) 86 

 multipara

Table	5:	Distribution	of	Complications	among	post	Postnatal	women	based	on	utilization	status	of	ANC	services

  Postnatal	Women	(n=50)   

Utilization	status	  Complications  Chi	square	

of	ANC	services Yes	(%) No			(%) Total (p	value)
2

Complete 5 (11.6) 38 (88.4) 43 X  = 5.6,

Incomplete 4 (57.1) 3 (42.9) 7 df-1, p=0.017

Total 9 41 50 

            * Significant at p value < 0.05
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[3]
NFHS-5 where its only 22.7% In the studies 

[7]conducted by Mahajan H et al 34.6%,  Ansari AM et 
[10] 51

al  and Singh P et al 73.0%  none of them had even 

consumed atleast 100 IFA tablets.Among the 

postnatal women, 62% of the study subjects had 

consumed adequate number of IFA. In the  other 
[12] studies done by Chimankar DA et al 21.1%, Paudel 

[8] [9]
DP et al 66.5%,  Patel K et al 100%, Dabade KJ et al 

[14] [17]17.5%,  Sharma V et al 92.4%, and  Ansari AM et al 
[10]

7.6%  had consumed 100 or more than 100 tablets. 

But in the present study, increased awareness 

regarding the importance of consuming IFA tablets 

by various means could be an important reason for 

higher percentage of women consuming IFA tablets. 

The reasons for not consuming IFA tablets were side 

effects like nausea, vomiting followed by lack of 

willingness to consume tablets. In the study 
[10]conducted by Ansari AM  et alonly some of the study 

subjects had mentioned vomiting, loose motion and 

bad taste as the reasons and majority were not able to 

mention the reasons for not consuming the IFA 

tablets. In the present study overall 28.4%of the 

study subjects had received prenatal advice on 

various components of antenatal care services.	In a 

study conducted by Varma GR et al, 73.7% of rural 
[18]

women had received prenatal advice.  In another 

study done by Sharma V et al 100% had received 

prenatal advice,78.9% had received advice on 
[17]dangerous signs in pregnancy and 21.1% on diet.

 It was observed that ANC services utilization is 

significantly associated with age group and 

occupation of the study subjects while no statistically 

significant association was found with literacy rate, 

type of family, socio economic status, and prenatal 

advice and birth order. This was consistent with 

finding of studies did in different parts of the country. 

Theutilization was more (96.3%) among women 

aged above 24to 29 years followed by above 30 years 

(92.3%).This is similar to studies conducted by 
[12] [16]

Chimankar DA et al  and Roy MP et al, and a 

systematic review done in developing countries by 
[19]

Simkhada B et al.  but this finding was not in 

agreement to the study conducted by Sharma V et al 

[3]
trimester is done only by 67.9% women. In Mahajan 

H et al, early registration was found in 8.3% of the 
[7]

study subjects. Similarly in studies done by Paudel 
[8] [9] 

DP et al 94.8%  and Patel K et al 100% had 

registered their pregnancy early in first trimester.All 

the women in the study (100%) had adequate 

number of antenatal visits (>4 visits)as in the studies 
[10]

done by Ansari AM et al 25.6%  and in Singh P et al 
[11]62.0%  had more than recommended minimum 

four antenatal visits. This is also higher than the 

NFHS-5 data where minimum antenatal visits were 
[3]

done by only 54.2% women.

 In the present study 90.3% (92% pregnant 

women and 86% postnatal women) of the study 

subjects had completely utilized antenatal care 

services. In the studies done by Chimankar DA et al 
[12] [9]

20%  and Patel K et al 97.3%  of the rural women 

had received full ANC. In a study done by Sadiq N et al 

in a rural area of Pakistan where overall utilization 
[13]

was 84.4%. Reasons could be due to increasing 

awareness among the rural women about the 

availability and utilization of ANC services through 

mass media and also because of AWWs, ANMs, ASHA 

worker, as they play an important role not only in 

creating awareness among them but also motivating 

them to avail ANC services and other reason could be 

due to increasing primary health care coverage 

making easy accessibility of necessary ANC services 

to the rural women.

 Regarding Td immunization among the 

participants, 75.4% were completely immunized 

with 2 doses and 24.6% were partially immunized. 

This finding was lower than the finding of Dabade KJ 
[14]et al , in which they reported 98.6% coverage and a 

[15]study conducted in Punjab which showed 98.4% . 

Adequate IFA supplementation was received by 

57.7% of the women, which was significantly higher 

than a study done in a tertiary care hospital in 

Haryana where 21% of women did not consume any 
[16]

IFA tablets. 

 In the present study, 56% of the antenatal 

women had consumed adequate number of IFA 

tablets (>180 days). This is higher when compared to 
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only by 57.7% women and 3.4% did not consume any 

IFA tablets. Further antenatal home visits by health 

were not effectively implemented.
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Introduction:	

 As per WHO, physical activity is defined as any 

bodily movement produced by skeletal muscles that 

requires energy expenditure.  Regular physical 
[1]

activity is proven to prevent and manage non-

communicable diseases (NCDs) such as heart 

disease, stroke, diabetes and breast and colon cancer. 

It also helps to prevent hypertension, overweight/ 

obesity and can improve mental health, quality of life 

and well-being.
[2]

 Globally, women were less active than men 

accounting to 32% men and 23% women. Around 1 [3] 

in 3 women and 1 in 4 men do not do enough physical 

activity to stay healthy.  In high-income countries 
[1]

41% of men and 48% of women were insufficiently 

physically active as compared to 18% of men and 

21% of women in low-income countries (LICs).[4]

 The term physical activity should not be 

confused with exercise, as it is a part/subgroup of 

physical activity. Exercise is planned, organized, 
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Abstract:

 Introduction:	Physical inactivity and the associated health problems pose a current and growing threat 

to public health. People with sedentary behaviour are at higher risk of suffering from symptoms of anxiety 

and depression. Medical students suffer very high levels of psychiatric illness, depression, suicide, 

dependence on alcohol and drug abuse.	Objectives: 1. To assess the level of physical activity and mental 

health status among medical students. 2. To compare the mental health status in relation to the adequacy 

level of physical activity among them. Method: Cross-sectional study was conducted among                                

145 undergraduate medical students. Data was collected using pre-tested and pre-designed proforma. 

International Physical activity Question naire short form (IPAQ-SF) and General Health Questionnaire-12 

(GHQ-12) were used to assess level of physical activity and mental health status, respectively. Statistical 

analysis was done using SPSS version 27.0.Descriptive statistics and chi-square test was applied. 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

Results: Among 145 medical students, 60% and 16.55% were found to have moderate and low physical 

activity. Distress and psychological distress was found to be among 27.59%and 22.75% students. It was 

found that, 50% of the participants, who were doing low level of physical activity were found to be 

distressed, which was found to be statistically significant. (χ2 = 10.826, df = 4, p = 0.02859073).	Conclusion: 

Physical activity and mental health are related proportionally. Regular physical activity has the potential to 

reduce anxiety, distress, and depression. Importance of physical activity, which has positive influence must 

be emphasised to reduce mental stress among medical students.
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repetitive movements carried out to maintain or 

improve health and fitness.  Physical inactivity is 
[5]

one of the leading risk factors for various NCDs, 

injuries and premature deaths worldwide and it also 

leads to shortening of life span by atleast 3 to 4 

years.
[6]

 
Mental health is an integral and essential 

component of health. WHO defines Mental Health as 

a state of well-being in which an individual realizes 

his or her own abilities, can work productively, can 

cope with the normal stresses of life and is able to 

make a contribution to his or her community.
[7]

 Mental health problems like depression 

increases the risk for many physical health problems, 

particularly long-lasting conditions like diabetes, 

hypertension, cardiovascular disease and stroke.
[8] 

Young adults are prone for psychological and 

emotional distress due to a wide variety of factors, 

like intense academic pressure, increased workload, 

financial concerns, sleep deprivation.[9]

 Sedentary Life style combined with increased 

energy intake, impairs both physical and mental 

capabilities and increases the risk of disease.  It was 
[10] 

also found in an meta-analytic study that low physical 

activity is associated with a greater risk of 

depression.
[11]

 
Student behaviour is considered a temporary 

part of college life and any unhealthy behaviour at 

this phase generally persists in adult life.  [12] 

Therefore, it is important for medical students to 

adopt physical activity which in turn promotes 

mental health and prevents distress, anxiety and 

depression. Hence, this study was conducted to 

assess the level of physical activity and mental health 

status among undergraduate medical students and to 

find the association between them.

Method:

 Cross-sectional study was conducted among 

undergraduate medical students for a period of six 

months from August 2021 to January 2022 in one of 

the medical college in Karnataka after obtaining 

approval from the Institutional Ethics Committee. 

 A convenient sampling was done and a total of 

214 medical students from all professional years 

were considered for the study, of which 145 students 

accepted to get enrolled in the study on voluntary 

basis and the remaining 69 students who did not 

agree to participate in the study were excluded from 

the study. Data was collected using the proforma after 

taking a written informed consent from the students.

 The questionnaire consisted of two sections - 

Part I and Part II. Part I consisted of socio-

demographic details of the participants such as age, 

gender, year of study, height, weight, habits. Part II 

consisted of International Physical Activity 

Questionnaire - short form (IPAQ-SF) to assess the 

level of physical activity and General Health 

Questionnaire-12 (GHQ-12) to assess the mental 

health status of the students.
[13]	IPAQ-SF : It consisted of seven questions with pre-

defined options which is widely used to measure the 

level of physical activity. A minimum time of 10 

minutes of physical activity was required to be 

included in the analysis. The short version of the 

questionnaire is related to the physical activities at 

high or moderate level, walking, and time spent 

sitting. The level of physical activity used in the 

questionnaire is presented in the corresponding 

Metabolic Equivalent of Task units (MET) (1 MET=a 

resting energy expenditure assuming oxygen 

consumption of 3.5 mL-min/kg). As per the 

requirements of the questionnaire, the following 

scores of intensities of physical activity were used in 

the analysis: walking = 3.3 METs, moderate physical 

activity = 4.0 METs, and vigorous physical activity = 

8.0 METs. Total physical activity level was defined in 

MET-minutes/week.

Level	of	physical	activity	was	assessed	using	the	

following	formula:	

	 Level of physical activity = MET level x minutes 

of activity/day x days per week. 

 After calculating the level of physical activity, the 

participants were divided into various categories 

namely,

Low	level:	< 600 MET-minutes/week

Moderate	level:	≥ 600 to < 3000 MET-minutes/week

High	level:	 ≥3000 MET-minutes/week.
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Physical	Activity	MET/Week  Male	 	 	 Female	 	 	 Total

 No.  % No.  % No.  %

Low(< 600) 9  12.68 15  20.27 24  16.55

Moderate(>600 to <3000) 40  56.34 47  63.51 87  60.00

High(>3000) 22  30.98 12  16.22 34  23.45

Total 71  48.97 74  51.03 145  100.00

Mental	Health	Status 	 Male	 	 	 Female	 	 	 Total

 No.  % No.  % No.  %

Normal 39  54.93 33  44.59 72  49.66

Distress 18  25.35 22  29.73 40  27.59

Psychological	Distress 14  19.72 19  25.68 33  22.75

Total 71  48.97 74  51.03 145  100.00
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[14]
General	 Health	 Questionnaire-12	 (GHQ-12) :	
Developed by Goldberg, has been adopted by WHO as 
a screening tool for psychological disturbances and 
disorders. Scoring is done on the Likert Scale giving 0, 
1, 2, 3 scores. Score 0-14 indicates normal mental 
health status, 15-20 indicates evidence of distress, 
whereas score >20 suggests severe problems and 
psychological distress.

Statistical	 analysis: Data collected was analysed 
using SPSS software version 27.0. Descriptive 

2
statistics was done and Chi-square (χ ) test was 
applied to determine association between two 
categorical variables. Odds ratio with 95% 
confidence interval was calculated. Statistical 
significance was set at 5% (p<0.05). 

Results:

 Total of 145 medical students participated 
voluntarily in the study. Majority were females 74 
(51.03%) and males were 71 (48.97%). Mean age of 
the study participants was 20.34 ± 2.34 years.

 Of the 145 study participants, it was found that 
60.00% were doing moderate level of physical 
activity. 30.98% males were doing high level physical 
activity as compare to that of 20.27% females who 
were doing low level of physical activity. When 
mental health status was assessed, it was found that 
49.66% of study participants were having normal 
mental health status. It was also found that 29.73% 
and 25.68% of females were distressed and 
psychologically distressed respectively as compared 

to males who were less distressed as shown in       
Table 1.

 When the Mental Health Status was compared in 

relation to the level of Physical Activity it was found 

that 30.00% and 24.24% study participants who 

were doing low level of physical activity were 

distressed and psychologically distressed 

respectively, whereas 68.05% and 26.39% of the 

participants who were doing moderate and high 

levels of physical activities respectively were not 

having any type of distress. This association was 
2statistically significant (χ =10.826, df=4, p=0.028) as 

mentioned in Table 2.

 When the BMI was compared in relation to 

Mental Health Status, it was found that 36.67% had 

obesity and 11.11% underweight were suffering 

from psychological distress as compared to 55.56% 

underweight and 49.30% having normal BMI were 

having better mental health status as mentioned in 

Table 3.

 When the BMI was compared in relation to level 

of Physical Activity it was found that 54.93% had 

normal BMI and 77.78% were underweight who 

were doing moderate physical activity. It was also 

found that 27.27% were obese were performing low 

level of physical activity as compared to 11.11% 

underweight were performing high level of physical 

activity as mentioned in Table 4.

Table	1:	Gender-wise	distribution	of	participants	in	relation	to	their	level	of	Physical	
																	Activity	and	Mental	Health	Status(n=145)
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Chi	square	=	5.2717,	df	=	6,	p	=	0.5095	(Not	Significant)

Physical	Activity	 	 	 	 	 	 	Body	Mass	Index	(BMI)

MET/Week	 Normal	 Overweight	 Obese	 Underweight	 Total

	 No.	 	 %	 No.	 	 %	 No.	 	 %	 No.	 	 %	 No.	 	 %

Low (< 600)	 14  19.72 05  11.11 03  27.27 02  11.11 24  16.55

Moderate 	 39  54.93 28  62.22 06  54.55 14  77.78 87  60.00

(> 600 to <3000)

High (> 3000)	 18  25.35 12  26.67 02  18.18 02  11.11 34  23.45

Total	 71  48.97 45  31.04 11  07.58 18  12.41 145  100.00
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Table	2:	Comparison	of	Mental	Health	Status	in	relation	to	level	of	Physical	Activity	(n=145)

Chi	square	=	10.826,	df	=	4,	p	=	0.028	(significant)

Odds	Ratio*	=	0.1559	(95%	CI:	0.0503	to	0.4835)

(*	Distress	and	psychological	distress	are	combined	and	Moderate	and	high	levels	of	physical	activity	
are	combined	to	calculate	odds	ratio)

Physical	Activity    	 	Mental	Health	Status

MET/Week  Normal	 	 	Distress																Psychological	 	 	 Total

	 	 	 	 	 	 	 	distress

 No.	 	 %	 No.	 	 %	 No.	 	 %	 No.	 	 %

Low(< 600) 4  5.56 12  30.00 8  24.24 24  16.55

Moderate (> 600 to < 3000) 49  68.05 19  47.50 19  57.58 87  60.00

High(> 3000) 19  26.39 9  22.50 6  18.18 34  23.45

Total 72  49.66 40  27.59 33  22.76 145  100.00

Table	3:	Comparison	of	Body	Mass	Index	in	relation	to	Mental	Health	Status	

Chi	square	=	4.5787,	df	=	6,	p	=	0.5989	(Not	Significant)

Mental	Health	 	 	 	 	 	 	Body	Mass	Index	(BMI)

Status	 Normal	 Overweight	 Obese	 Underweight	 Total

	 No.	 	 %	 No.	 	 %	 No.	 	 %	 No.	 	 %	 No.	 	 %

Normal	 35  49.30 22  48.89 05  45.45 10  55.56 72  49.66

Distress	 17  23.94 15  33.33 02  18.18 06  33.33 40  27.59

Psychological	Distress	 19  26.76 08  17.78 04  36.37 02  11.11 33  22.75

Total	 71  48.97 45  31.04 11  07.58 18  12.41 145  100.00

Table	4:	Comparison	of	Body	Mass	Index	in	relation	to	Physical	Activity	
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Discussion:

	 Medical students always face a unique set of 

stressors during their medical education training 

that is associated with increased incidence and 

prevalence of mental health disorders, such as 

depression, anxiety, and suicidal ideation.

 In this study a total of 145 medical students 

participated, of which 16.55% were performing low 

level of physical activity whereas 60.00% and 

23.45% were performing moderate and high level of 

physical activity respectively. This finding is contrary 

to the findings of study done in one of medical college 

in Pune, Maharashtra among medical students by 

Ashok P et al which revealed that 40%, 47% and 13% 

medical students were performing low, moderate 
[15]and high levels of physical activity respectively.

 Present study found that 20.27% female 

studentswere physically inactive compared to male 

students (12.68%). Similar finding was found in 

studies done among medical students in Davangere, 

Karnataka by Patil VV et al and in Thrissur, Kerala by 

Jose J et al which found that female students were 
 [12, 16] physically inactive compared to male students.

This can be due to the reason that male students are 

more engaged in exercises, going to gym and sports 

on daily basis compared to female students.

 The present study revealed that 83.45% medical 

students were physically active, of which 60% and 

23.45% had moderate and high levels of physical 

activity and 16.55 were physically inactive. The 

findings are in line with the study done among 

medical students in Thrissur, Kerala by Joy V et al 

where the study findings showed that 71.1% were 

found as physically active and 28.9% as physically 

inactive. Among the physically active students, 

54.44% and 16.66% showed moderate and high 
[17]levels of physical activity, respectively.

 Present study found that 50.34% of medical 

students were distressed. Similar findings were 

found in the study done by Khan H et al where 
[18]

49.10% of students were distressed.

 
The present study revealed that medical 

students, who were performing low levels of physical 

activity were suffering from distress. Similar results 

were also obtained from the previous study done in 

Thrissur, Kerala by Jose J et al which found that 

medical students who were physically inactive 
[16]

suffered from anxiety and depression.

 
When the BMI was compared in relation to 

Mental Health Status, it was found that 36.67% had 

obesity and 11.11% underweight were suffering 

from psychological distress, this shows that as the 

BMI increases the level of distress also increases. 

When the BMI was compared in relation to level of 

Physical Activity it was found that 54.93% had 

normal BMI and 77.78% were underweight who 

were doing moderate physical activity, this shows 

that optimal level of physical activity plays a major 

role in maintaining BMI. Irrespective of the mental 

status of the study participants all of them practiced 

adequate physical activity, as there were regular yoga 

sessions for students, sports facility at the institute 

level and students were consistent in performing 

physical activity on a daily basis.

Conclusion:

 This study concludes that male students were 

doing high level of physical activity compared to 

female students. Female participants being 

physically inactive were distressed compared to male 

participants who were less distressed. Study found 

statistically significant association between Mental 

health status and physical activity as the study 

participants who were doing low level of physical 

activity were distressed and psychologically 

distressed, whereas the students with moderate and 

high levels of physical activity were not distressed. 

Hence, Physical activity and mental health are related 

proportionally. Further research is warranted to 

develop better understanding of various predictors 

of physical inactivity and distress. The awareness 

about mental health and need for physical activity 

among medical students need to be considered.
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Recommendations:

 Lack of Physical activity will lead to negative 

impact on the mental status of the medical students, 

which increases as they enter higher level of 

academics, indirectly affecting their health and 

leading to early development of non-communicable 

diseases. Counselling sessions should be conducted 

to all medical graduates at the entry level, on 

periodical basis, at the time of completion of the 

college and should be continued thereafter during 

their professional life. Counselling regarding coping 

daily stress with time management for studies and 

physical activity and also de-stressing sessions like 

yoga, meditation, cultural and sports activities 

should be made compulsory from the beginning of 

the first year as their part of their curriculum, so that 

they can overcome and face untoward events in their 

lives for their better future. 
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Abstract:

	 Introduction:	Despite 'Target free approach' being implemented since more than 20 years, the targets 

related to MCH services are still decided and distributed by top to bottom approach in Gujarat. Irrational 

distribution of targets may lead to under or over achievement of the targets by SCs and PHCs. Objective: To 

validate the targets related to MCH services in the rural areas of the Bhavnagar district, Gujarat for the year 

2019-2020.	 Method: A cross-sectional study was carried out to count the actual number of MCH 

beneficiaries by visiting each house of the selected villages (One village each from a good performing and a 

poor performing SCs of two randomly selected PHCs from each block of Bhavnagar district) and 

interviewing a family member of the household. This numbers from the villages were compared with the 

targets assigned to the respective villages.		Results:	The actual number of antenatal women was found to be 

26.6% lower and 38.8% higher than the assigned targets for early pregnancy registration in the villages of 

poor and good performing SCs respectively. Similarly the actual number of deliveries was found to be 47.2% 

lower than the assigned targets for institutional deliveries in poor performing SCs. It was also observed that 

the actual number of children eligible for full immunization in the respective area was found to be much 

lower in both the groups of SCs than the assigned targets.	Conclusion:	Assigned MCH targets were found 

improper in the villages of Bhavnagar district.

Keywords:	Full immunization, Institutional delivery, Registration of pregnancy, Targets.

Introduction:

 In India, Family Planning Programme was the 

first health programme to be introduced in 1952. In 

fact India was the first country to launch a national 

programme for Family Planning. Later on the 

programme was expanded to include the elements of 

Child Survival and Safe Motherhood (CSSM), 

Universal Immunization and Reproductive and Child 

Health (RCH) to focus on overall health of women and 
[1]

children.

 Before 1996, there was rigid implementation of 

target-based approach in the programme. The 

annual targets were prescribed by the central 

government to each state, which in turn were passed 

[2]
to the facility level through the system.  This 

approach placed little importance on needs of the 

community.

 In 1995, Ministry of Health and Family Welfare 

(MoHFW) decided to implement a 'target free 

approach' (TFA) to family planning in one or two 

districts of each state in the country on an 

experimental basis. Later the approach was renamed 

as Community Needs Assessment Approach (CNAA). 

The 'top-down' approach was replaced by 'bottom-

up' approach with an aim to focus on community 
[3]needs and to improve the quality of service.

 In Gujarat, the approach was piloted in Valsad 
district. However according to Sangwan and Maru 
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 From the selected villages, all households were 

visited by the investigator. From each household, a 

woman, who was pregnant anytime during April 

2019 to March 2020, was interviewed. If such woman 

was not available in the house, any other available 

adult female member of the household was 

interviewed. If no female member was available at 

the time of the visit, then any available adult male 

member of the household was interviewed. 

 During the house-to-house survey, 99 houses 

were found closed and all possible information about 

those families was collected from their neighbours. 

Best possible attempts have been made to collect the 

complete information from available records and 

from the family member who was best aware about 

the information. 

 Demographic information regarding all family 

members of the household was collected by using 

pre-tested, semi-structured questionnaire. Data 

related to assigned targets were provided by the Jilla 

Panchayat, Bhavnagar. These data were compared 

with the primary data collected by the investigator.

 Informed written consent was obtained from the 

participants after explaining the nature and purpose 

of the study in the vernacular language. 

 Data entry was done in Microsoft excel and data 

analysis was done in Epi Info software version 7.0 

developed by Centers for Disease Control and 

Prevention (CDC) with appropriate data checks in 

order to avoid errors in data entry.

Results:

 The data was collected from a total of 40 villages 

(20 good performing and 20 poor performing), 

comprising a total of 4614 households which 

included 2413 households from villages of poor 

performing and 2201 households from villages of 

good performing subcentres. From each household, 

one adult member fulfilling the inclusion criteria was 

interviewed. There were 213 and 331 couples 

(respectively in the villages of poor and good 

performing subcentres) with a pregnant woman 

during the period between April 2019 and March 

2020.

(1999), the approach was not implemented in the 
field; surveys were conducted to assess the 
community needs but targets were not assigned as 

[4]
per CNAA.

 It has been more than 20 years after 
implementation of TFA or CNAA, still the targets 
related to MCH services are decided at state level and 
then they are distributed to the districts considering 
the population according to census 2011 and the 
growth rate of the district. These targets are further 
distributed to the PHCs and the Sub-centers (SCs) of 
the district in the same manner.

 In 2019-20, according to TeCHO+, Bhavnagar 
district achieved 31089 ANC registrations as against 
the target of 41250; 29645 deliveries as against the 
target of 37510 and 27306 full immunizations 
against the target of 36600. (SOURCE: Jilla Panchayat, 
Bhavnagar). It can be seen that overall the targets 
were under achieved. 

 However, within the district there were villages 
which could achieve the targets easily and some of 
them could even achieve the numbers much higher 
than the assigned targets. This may be because of 
irrational distribution of targets.

 This study was therefore conducted to validate 
the assigned targets related to MCH services in the 
Bhavnagar district by field verification.

Method	:	

 It was a cross-sectional observational study 

carried out in the rural areas of Bhavnagar district 

during January to July 2021.

 The approval for the study was obtained from the 

Ethics committee of the Government Medical College 

Bhavnagar, Gujarat. Multi-stage cluster sampling 

technique was used to select the villages for the study. 

 There are a total of 48 PHCs (Primary Health 

Centers) located across the 10 blocks of Bhavnagar 

district. In first stage, two PHCs were selected from 

each block, using lottery method. In second stage, one 

good performing (best) and one poor performing 

(worst)sub-centers were selected from each of the 

selected PHCs, based on their target achievement for 

ANC registration for the year 2019-20. In third stage, 

from each of the selected sub-centers, one village was 

selected by simple random sampling using lottery 

method.

Validation	of	Target	related	to	MCH	services….Parmar	et	al	
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 Table 1 to 3 show the comparison of assigned 

targets with the actual number of beneficiaries in the 

area. The information about assigned targets for 

different MCH services for the year 2019-20 were 

collected from JillaPanchayat Bhavnagar and 

Information about number of pregnant women, 

number of deliveries and number of children eligible 

for full immunization in the household during the 

year 2019-20 was collected from the family 

member/neighbour of each household. 
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 According to table 2, in poor performing SCs, 

assigned targets for the institutional delivery were 

higher by 47.2% than the actual no. of deliveries for 

that area as verified by field survey. While it was 

found higher by 2.2% in the villages of good 

performing SCs. Overall assigned targets for whole 

area under the study was higher by 26.9% than the 

actual number of pregnancies in the whole area. 

 Table 3 shows that, in poor performing SCs, 

assigned targets for the full immunization were 

 As observed from Table 1, for poor performing 

SCs, assigned targets for the year 2019-20 for 

pregnancy registration were found higher by 26.6% 

than the actual number of pregnancies during the 

year in the area as verified by field survey. However, 

the assigned targets were found lower by 38.7% in 

the good performing SCs. Overall assigned target of 

the whole area under study seems to be lower by 

2.9%. 

Sub-centers Assigned	target	for	 Number	of		 Difference	

 pregnancy pregnant	women (%=[a-b]/a*100)

 registration	(a) in	the	Area	(b) 

Poor performing 293 215 +78 (+26.6%)

Good performing 243 337 -94 (-38.7%)

Total 536 552 -16 (-2.9%)

Table	1:	Comparison	of	the	targets	for	early	registration	of	pregnancy	with	the	actual	
																	number	of	pregnant	women	in	the	area	during	the	year	2019-20

Sub-centers Assigned	target	for	 Actual	number	of	 Difference		

 institutional	 deliveries	in	the (%=[a-b]/a*100)

 delivery(a) area	(b) 

Poor performing 267 141 +126 (+47.2%)

Good performing 219 214 +5 (+2.2%)

Total 486 355 +131 (+26.9%)

Table	2:	Comparison	of	the	targets	for	institutional	delivery	with	the	actual	number	of	
delivery	in	the	area	during	the	year	2019-20

higher by 44.4% than the actual number of eligible 

children for full immunization in that area as verified 

by field survey. Similarly the assigned targets were 

found 28.8% higher in good performing SCs. Overall 

assigned targets of the whole area under study was 

higher by 37.1% than the actual number of eligible 

children for full immunization in the area during the 

study period.
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Sub-centers Assigned	target	for	 No.	of	eligible		 Difference		

 full	 children	for	full		 (%=[a-b]/a*100)

 immunization(a) immunization	(b) 

Poor performing 259 144 +115 (+44.4%)

Good performing 226 161 +65 (+28.8%)

Total 485 305 +180 (+37.1%)

Table	3	:	Comparison	of	the	targets	for	Full	Immunization	with	the	actual	number	of	
Children	eligible	for	Full	Immunization		in	the	area	during	the	year	2019-20
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Discussion:

 In this study, the actual number of pregnant 

women in villages of poor performing SCs was found 

lower than the assigned target for early registration 

of pregnancy, while reverse scenario was observed in 

the villages of good performing SCs. Thus even if all 

available pregnant women in villages of poor 

performing SCs would have had their pregnancies 

registered, it would not have been possible for SCs to 

achieve the assigned targets. On the other side, for 

villages in good performing SCs, even if only 72% of 

all the pregnancies could be registered, targets of 

these villages could be achieved. This irrational 

assignment of the targets results into wrong 

assessment of the performance of the SCs, which 

ultimately makes the whole exercise of assessing the 

performance of the SCs useless.

 For institutional delivery, the assigned targets 

were found nearly twice the actual number of 

deliveries that took place in the villages of poor 

performing SCs during the same year. Therefore even 

if all the pregnant women of the area had delivered 

their babies in an institution, the SCs would achieve 

only about 50% of the assigned targets. However for 

good performing SCs, the assigned targets for the 

institutional delivery were found nearly comparable 

to the actual number of deliveries that took place in 

the area. And probably that might be the reason of 

them being identified as good performing SCs.

 It was observed that for full immunization, the 

actual number of eligible children in the villages of 

poor and good performing SCs was respectively 

44.4% and 28.8% less as compared to the assigned 

targets for the same year. Thus it was not possible for 

SCs to achieve the assigned targets even with the best 

of their efforts. 

 This so-called (false)under-achievement or poor 

performance leads to undue pressure from higher 

authorities on the staff and this in turn may lead to 

false(exaggerated) reporting of MCH services by field 

staff. This may lead to generation of wrong and 

useless reports which cannot be used for monitoring 

or policy decisions at higher level. This practice of 

exaggerated reporting leads to perception among 

higher authorities that the assigned targets are 

appropriate. So they give similar targets for the next 

year and this cycle continues. This practice results 

into wastage of human resources in useless work.

Conclusion:

 Over all it was observed that, MCH targets set by 

higher authorities were found notably different from 

the number of available beneficiaries during the 

same year in the same rural area of the Bhavnagar 

district.

Recommendations

 The distribution of MCH targets (ANC, 

registration, Institutional delivery and full 

Immunization) needs to be rationalized. If this can be 

done, official record of the performance of Bhavnagar 



district (as a whole) will be improved significantly. 

And it may also improve the record of the 

performance of the so-called poorly performing SCs. 

This may provide us the real data about the 

performance of the centers, which can be used by the 

authorities for various purposes. The targets for the 

area should be determined on the basis of latest 

available records like Family Health Survey or any 

other latest and reliably updated records.
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Abstract:

 Introduction:	Identification of risk factors and protective factors of COVID-19 can help in controlling 

the disease in healthcare and the community. Objective:	To determine the risk factors and protective factors 

of COVID-19 among patients visiting University Health Centre of Vadodara district. Method:	A case control 

study was done at University Health Centre of the district. Hundred cases who were COVID-19 positive by 

RTPCR/RAT testing and 100 controls who were RTPCR/RAT negative and never displayed its signs and 

symptoms were asked about knowledge of parameters such as hand hygiene, social distancing, any 

ayurvedic or homeopathic medicine intake, chemoprophylaxis of HCQ, visit to public places, any travel 

history outside city, state or country, the manner, place, and type of masks used by them to know the risk and 

protective factors for COVID-19. Results:	Significant risk factors for COVID-19 infection based on logistic 

regression were increasing age (OR=3.65, p=0.004), higher education (OR=4.72, p=0.001), self-medication 

of homeopathic or ayurvedic medicines (OR=6.27, p=0.005). Significant protective factors for COVID-19 

infection based on logistic regression were regular use of mask (OR=0.03, p=<0.0001), correct technique of 

mask use (OR=0.17, p=0.02), and maintaining social distance (OR=0.18, p=0.049). Conclusion:  This study 

revealed the factors associated with occurrence of COVID-19 were increasing age, higher education, self-

medication and factors which protect from infection were regular use of mask, correct technique of mask 

use, and maintaining social distance. 

Keywords:	Case control Study, COVID-19, Protective factors, Risk factors

Introduction:	

	 A new coronavirus called SARS-CoV-2 is 

responsible for COVID-19 disease. WHO first learned 
[1]

on 31 December 2019 about this virus.  Based on 

available evidences, the COVID-19 virus is 

transmitted through direct means (droplet and 

person-to-person transmission) as well as by 

indirect contact (contaminated objects and airborne 
[2]

contagion).  Preventive and diminution measures 

are key in both healthcare and community 

environment. The most effective preventive 

measures in the community include: frequently 

performing hand hygiene with an alcohol-based 

hand rub if your hands are not visibly dirty or when 

hands seem dirty washing with soap and water; 

Avoiding touching your eyes, nose and mouth; 

wearing a medical mask if you have respiratory 

symptoms and performing hand hygiene after 

disposing of the mask; maintaining social distance   

(a minimum of 1 meter) from individuals with 
[1]respiratory symptoms.  Evidence was available 
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according to which male gender, increased age, 

underlying disease conditions increase the risk of 
[3]COVID-19 disease.  A Case Control study conducted 

by J. Kishore found that cases suffering from Diabetes 

Mellitus (DM) and Hypertension had higher odds of 

getting COVID as compared to controls. Similar 
[4]finding were observed by Zhou F in China.  So this 

case control study was conducted to know the risk 
[5]factors and protective factors for COVID-19.

 On analysing various underlying medical 

conditions amongst controls and cases, it was found 

that there was a significant difference among cases 

and controls who had Diabetes Mellitus (DM) and 

Hypertension (p-value: 0.001) with a high odds ratio 

of 6.130 and 5.964 respectively.

Objective:	

 To determine the risk factors and protective 

factors for COVID-19 among patients visiting 

University Health Centre of Vadodara district.

Method:

 A case control study was carried out at 

University Health Centre of the district. The study 

was conducted among residents of university 

campus including staff members and students 

studying and residing at university. Those who were 

COVID-19 positive and minimum 30 days have 

elapsed from the date of RTPCR/RAT testing were 

selected as cases. Those who were COVID-19 test 

negative or those who had never tested for COVID-19 

and never developed any Covid related symptoms 

were selected as controls. 

 Each participant was explained the purpose of 

the study and only those who signed the consent form 

were included in the study. Blood sample for IgG 

antibody titre was collected by a trained laboratory 

technician. The blood sample was collected solely for 

the purpose of measurement of IgG antibody of 

COVID-19. Report of each participant was given and 

explained to them. After doing the antibody titer, we 

removed the participants from the controls who 

positively showed antibody titer as a result of 

asymptomatic infection.

 Out of 200 participants, 100 were cases and 100 

were controls. Pilot study was done among 15 cases 

and 15 controls to generate the data for calculation of 

sample size. In this pilot study, the Odds of having 

antibody in COVID-19 positive patients were 3 times 

higher as compared to non-COVID-19 patients. At 

95% CI with power-90%, ratio of cases and controls 

was 1:1, proportion of exposure in control-20% and 

in case-42% and using Open Epi software the sample 
[6]size came 100 in each group.  Thus sample size of 

100 cases and 100 controls was considered.

 A pre-tested, semi-structured questionnaire was 

used by investigators to conduct the interviews to 

collect data on COVID-19 disease regarding socio 

demographic details of the participants, co-

morbidity of the patients, knowledge of hand 

hygiene, social distancing, any ayurvedic medicine or 

homeopathic medicine intake, chemoprophylaxis of 

HCQ, visit to public places like hotels, malls, parks, 

participation in social gatherings like party, 

marriage, any travel history outside city, state or 

country, the manner, place, and type of masks used by 

them.

 Data entry was done in Microsoft Excel 2007 and 

analyzed by using MedCalc software version 
[7]

12.5.0.0.  Descriptive analysis was used to describe 

the distribution of all variables in cases and control 

group. Chi-square test was applied to determine the 

association between exposure and outcome. Factors 

which were found statistically significant were 

considered for logistic regression analysis. 

 The study was approved from the Institutional 
Ethical Committee for Biomedical and Health 
Research (IECBHR) of the institute. After explaining 
the participants in their local language about the 
study, its purpose and confidentiality of information 
a written consent was taken from them before 
starting interview.

Results:

 Hundred cases and hundred controls (mean age 

and SD of cases-42.97±15.91 years, controls-
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Parameters	 Cases		 Controls	 Crude		 95%CI	 χ2	 pvalue

	 n=100(%)	 n=100(%)	 OR 

Age(in	years)

>45 49(49%) 28(28%) 2.47 1.37-4.44 9.31 0.0025

<45 51(51%) 72(72%)    

Gender

Male 46(46%) 43(43%) 1.12 0.64-1.97 0.06 0.806

Female 54(54%) 57(57%)    

Education

More than or equal to graduation 68(68%) 44(44%) 2.70 1.51-4.81 11.68 0.0007

Less than graduation 32(32%) 56(56%)    

Travel		History

Yes 39(39%) 40(40%) 0.959 0.54-1.69 0.020 0.885

No 61(61%) 60(60%)    

Visit	outside	the	home

Never 31(31%) 79(79%) 0.591 0.31-1.12 2.59 0.108

Twice weekly/ Daily 69(69%) 21(21%)    

Social	gathering

Yes 30(30%) 79(79%) 1.049 0.57-1.92 0.024 0.876

No 70(70%) 21(21%)    

Mask	use

Regular 48(48%) 86(86%) 0.150 0.07-0.29 32.64 <0.0001

Irregular 52(52%) 14(14%)   

Technique	of	wearing	mask

Correct 80(80%) 90(90%) 0.44 0.19-1.0 3.921 0.051

Incorrect 20(20%) 10(10%)    

Knowledge	of	hand	hygiene

Yes 85(85%) 77(77%) 1.69 0.82-3.47 2.07 0.149

No 15(15%) 23(23%)    

Maintaining		social		distance

Yes 83(83%) 90(90%) 0.54 0.23-1.25 2.098 0.1478

No 17(17%) 10(10%)    

Self-medication	of	Homeopathic/

Ayurvedic	medicine

Yes 21(21%) 7(7%) 3.531 1.42-8.74 8.13 0.004

No 79(79%) 93(93%)    

Home		remedies

Yes 30(30%) 22(22%) 1.519 0.80-2.87 1.663 0.197

No 70(70%) 78(78%)    

HCQ			prophylaxis

Yes 8(8%) 5(5%) 1.65 0.52-5.23 0.404 0.389

No 92(92%) 95(95%)    

Comorbid		conditions

Present 34(34%) 23(23%) 1.72 0.92-3.21 2.454 0.117

Absent 66(66%) 77(77%)

Table	1:	Factors	Associated	with	Coronavirus	Disease	among	Cases	And	Controls	(Cases	100,	Controls	100)



37.53±14.52 years) were included. Among cases 

46% were males and among controls 43% were 

males. The education level of cases was more than or 

equal to graduate in 68% cases while it was 44% 

among controls.

 From the Table 1, there was statistically 

significant difference with p value <0.05 observed in 

age (OR-2.47), education (OR-2.70), mask use 

regularity (OR-0.150), and, self-medication of 

homeopathic/ayurvedic medicine (OR-3.53) 

between cases and control.On applying logistic 

regression as shown in Table 2, the association of 

COVID-19 disease with age factor was statistically 

significant. The adjusted odds ratio was 2.24 (95% CI 

1.04-4.79, p-value=0.0375) which showed that the 

odds of having older age group that is >45 years of 

age among COVID-19 patients was 2 times higher 

than among those who fall under the age group of <45 

years.

 In case of mask use regularity, adjusted odds 

ratio was found to be 0.187 (95% CI 0.080-0.435, p-

value=0.0001) which showed that the risk of having 

COVID-19 disease is 0.187 times lower in those group 

that wore mask regularly as compared to the group 

that did not wear mask regularly, this association was 

statistically significant. In other words, the 

probability of developing COVID-19 was 81% (1-

0.187) lesser in those participants who wore mask 

regularly as compared to the control group.

 Regarding participant's taking homeopathic or 

ayurvedic medicines it was found that the adjusted 

odds ratio was 3.81 (95% CI 1.24-11.69, p-

value=0.019) which showed that the odds of taking 

homeopathic/ayurvedic medicine among cases was 

3.81 times higher than among controls, this 

association was statistically significant.

 With respect to the presence of antibodies, the 

adjusted odds ratio was 6.45 (95% CI 2.90-14.36, p-

value=<0.0001) which showed that the formation of 

antibody in cases was 6.45 times higher as compared 

to the control, this association was statistically 

significant.

 Regarding education, adjusted odds ratio was 

5.56 (95% CI 2.49-12.40, p-value=0.019) which 

showed that the odds of having higher education up 

to graduation or post-graduation among COVID-19 

patients was 5.56 times higher than among those 

who were educated up to school level below 

graduation, this association was statistically 

significant. The above analysis was with respect to 
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Variables	 Coefficient	 Std.	error	 Crude	OR	 Adjusted	OR																			95%	CI	 p-value

	 	 	 	 	 Lower	 Upper

Age>45 years 0.807 0.388 2.47 2.24 1.047 4.799 0.0375

Age <45 years   Reference

Mask use- regular -1.67 0.430 0.15 0.187 0.080 0.435 0.0001

Mask use- irregular   Reference

Taking homeopathic/  1.337 0.571 3.53 3.81 1.24 11.69 0.019

Ayurvedic medicine 

Not taking Homeopathic/    Reference

Ayurvedic medicine 

Antibody present 1.864 0.408 8.09 6.45 2.90 14.366 <0.0001

Antibody absent   Reference 

Education- more than equal  1.716 0.409 2.70 5.56 2.49 12.40 <0.0001

to graduation

Less than graduation   Reference

Table	2:	Regression	Analysis	of	Factors	Associated	With	COVID-19	(Cases	100,	Controls	100)
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Table	3:	Factors	Associated	with	Corona	virus	Disease	among	Cases	and	Controls	(Cases	100,	Controls	64*)

*Total 36 controls (Out of 100) had positive antibody titer so they were removed for this analysis

Parameters	 Cases		 Controls	 Crude		 95%CI	 χ2	 pvalue

	 n=100(%)	 n=64(%)	 OR 

Age(inyears)

>45 49(49%) 16(25%) 2.88 1.44-5.73 9.395 0.0026

<45 51(51%) 48(75%)    

Gender

Male 46(46%) 34(53.12%) 0.751 0.40-1.40 0.792 0.373

Female 54(54%) 30(46.88%)    

Education

More than or equal  to graduation 68(68%) 31(48.43%) 1.99 1.04-3.80 4.456 0.035

Less than graduation 32(32%) 33(51.56%)    

Travel	History

Yes 39(39%) 32(50%) 0.63 0.33-1.20 1.923 0.16

No 61(61%) 32(50%)    

Visit	out	side	the	home

Never 31(31%) 21(32.81%) 0.91 0.46-1.8 0.059 0.80

Twice weekly/ Daily 69(69%) 43(67.19%)    

Social	gathering

Yes 30(30%) 18(28.13%) 1.09 0.54-2.18 0.066 0.796

No 70(70%) 46(71.87%)    

Mask	use

Regular 48(48%) 61(95.31%) 0.045 0.03-0.15 39.19 <0.0001

Irregular 52(52%) 3(4.69%)    

Technique	of	wearing	mask

Correct 80(80%) 61(95.31%) 0.197 0.05-0.69 7.588 0.011

Incorrect 20(20%) 3(4.69%)    

Knowledge	of	hand	hygiene

Yes 85(85%) 53(82.81%) 1.176 0.50-2.75 0.14 0.708

No 15(15%) 11(17.19%)    

Maintaining	social	distance

Yes 83(83%) 61(95.31%) 0.24 0.06-0.85 5.524 0.027

No 17(17%) 3(4.69%)    

Self-medication	of	Homeopathic/Ayurvedic	medicine

Yes 21(21%) 4(6.25%) 3.987 1.30-12.2 6.571 0.015

No 79(79%) 60(93.75%)    

Home	remedies

Yes 30(30%) 13(20.31%) 1.681 0.79-3.53 1.893 0.171

No 70(70%) 51(79.69%)    

HCQ	as	prophylaxis

Yes 8(8%) 4(6.25%) 1.30 0.37-4.52 0.176 0.675

No 92(92%) 60(93.75%)    

Comorbid	condition

Present 34(34%) 17(26.6%) 1.42 0.71-2.84 1.007 0.316

Absent 66(66%) 47(73.4%)
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Variables	 Coefficient	 Std.	error	 Crude	OR	 Adjusted	OR															95%	CI		 p-value

	 	 	 	 	 Lower	 Upper

Age>45 years 1.29 0.46 2.88 3.65 1.48 8.99 0.004

Age <45 years   Reference

Education- more than equal  1.55 0.48 1.99 4.72 1.81 12.28 0.001

to graduation

Less than graduation   Reference

Mask use-regular -3.24 0.67 0.04 0.03 0.01 0.14 <0.001

Mask use- irregular   Reference

Correct  technique of mask use -1.76 0.79 0.19 0.17 0.03 0.81 0.02

Incorrect technique of mask use   Reference

Maintaining social distance -1.69 0.86 0.24 0.18 0.03 0.99 0.049

Not maintaining social distance   Reference

Self-medication of Homeopathic/ 1.83 0.65 3.98 6.27 1.74 22.51 0.005

Ayurvedic  medicine

Not taking Homeopathic/ Ayurvedic medicine  Reference

Table	4:	Regression	Analysis	of	Factors	Associated	with	COVID-19	(Cases	100,	Controls	64*)

*Total 36 controls (Out of 100) had positive antibody titer so they were removed for this analysis

the total sample size 200, that is 100 cases and 

controls each. total 36 controls were found to be 

seropositive for IgGAb titre of COVID-19. Although 

they were asymptomatic and healthy, at some point 

of time they were positive for COVID-19. It was 

decided not to include these 36 seropositive 

participants for IgGAb titre of COVID-19 among cases 

because at the time of ethical approval cases were 

defined as RTPCR/RAT positive. After removing the 

controls in which antibody titre was found, the 

sample size for controls became 64 (100-36). 

Therefore, the analysis shown in the Table 3 was with 

respect to 100 cases and 64 controls. 

 As shown in Table 3, there was statistically 

significant difference observed in age (OR-2.88, 95% 

CI 1.44-5.73, p-value-0.002), education (OR-1.99, 

95% CI- 1.04-3.80, p-value-0.035), mask use 

regularity (OR-0.045, 95% CI-0.03-0.15, p-value-

<0.0001), technique of mask wearing (OR-0.197, 

95% CI-0.05-0.69, p-value-0.011), maintaining social 

distance (OR-0.24, 95% CI-0.06-0.85, p-value-0.027) 

and, self-medication of homeopathic/ayurvedic 

medicine (OR-3.98, 95% CI-1.30-12.2, p-value-

0.015) between cases and control.

 On applying logistic regression as shown in 

Table 4, the association of COVID-19 disease with age 

was statistically significant. The adjusted odds ratio 

was 3.65 (95% CI 1.48-8.99, p-value=0.004) which 

showed that the odds of having older age group that 

is >45 years of age among COVID-19 patients was 

3.65 times higher than among those who were under 

the age group of <45 years. Regarding education, 

adjusted odds ratios was found to be 4.72 (95% CI 

1.81-12.28, p-value=0.001) which showed that the 

odds of having higher education up to graduation or 

post-graduation among COVID-19 patients was 4.72 

times higher than those who were educated up to 

school level below graduation, this association was 

statistically significant. In case of mask use regularity, 

adjusted odds ratio was found to be 0.03 (95% CI 

0.01-0.14, p-value=<0.0001) which showed that the 

probability of developing COVID-19 was 97% (1-

0.03) lesser in those participants who wore mask 

regularly as compared to those participants who did 

not wear masks regularly, this association was 

statistically significant.

 The association of technique of mask use with 

COVID-19 was statistically significant. The adjusted 
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 Those who were highly educated were at high 

risk of getting COVID-19 and this difference was 

statistically significant. The reason might be going 

outside home frequently either for job or other 

purposes. Being highly educated the participants 

would have been more aware & hence have got 

themselves tested early. In the present study, no 

association was found between mass gathering 

history, travel history and COVID-19. Contradictory 

to the study, one cross sectional study conducted by 

Whaley C et al  suggested that social gatherings were 

associated with increased rates of diagnosed COVID-
[8]19.  Similar findings were observed by cohort study 

[9]
conducted by Al Awaidy in Muscat, Oman.

 In this study, compliance to mask use and 

technique of its use was strongly associated with 

lower risk of COVID-19. The probability of 

developing COVID-19 was 97% lesser in those 

participants who wore mask regularly as compared 

to the their counterparts who did not wear mask 

properly. Similar finding was observed in a study by 
[10]

Doung-Ngern P et al But deciding the specific type 

of mask use by participants was difficult as maximum 

of them used mix type of mask.  

 In present study, knowledge of hand hygiene was 

not statistically significant among cases and controls. 

But a negative association was found between risk for 

COVID-19 and maintaining a social distance of ≥2 m. 

In the study conducted by Doung-Ngern P et al in 

Thailand, it was found that there was a negative 

association between risk for SARS-CoV-2 infection 

and hand washing, maintaining a distance of ≥1 m 

from a COVID-19 patient thus acting as protective 
[10]

factors against COVID- 19. 

 According to this research, those who were 

taking homeopathic or ayurvedic medicines had 

more chances of acquiring COVID-19 infection. 

Firstly, It suggests that homeopathic or ayurvedic 

medicines are not effective in preventing the 

occurrence of infection. Secondly, using these 

medicines might have given a false sense of security 

to the cases which might have led to not following 

COVID appropriate behavior.

odds ratio was 0.17 (95% CI 0.01-0.14, p-

value=<0.0001) which showed that the probability of 

developing COVID-19 was 83% (1-0.17) lesser in 

those participants whose technique of wearing mask 

was correct as compared to participants whose 

technique at wearing mask was incorrect. This 

association was statistically significant. 

 In case of maintaining social distance, adjusted 

odds ratio was found to be 0.18 (95% CI 0.03-0.81, p-

value=0.02) which showed that the risk of having 

COVID-19 disease was 0.18 times lower in those 

group who maintained proper social distance 

compared to the group that did not maintain proper 

social distance, this association was statistically 

significant. In other words, the probability of 

developing COVID-19 was 82% (1-0.18) lesser in 

those participants who maintained proper social 

distance among public as compared to participants 

who did not maintain social distance, this association 

was statistically significant.

 Regarding participant's taking homeopathic or 

ayurvedic medicines the adjusted odds ratio was 6.27 

(95% CI 1.74-22.51, p-value=0.005)  which  shows  

that  the  odds  of  taking  homeopathic/ayurvedic 

medicine among cases was 6.27 times higher than 

among controls, this association was statistically 

significant.

Discussion:	

 The occurrence of COVID-19 was 3.65 times 

higher in people with >45 years of age as compared to 

people with ≤45 years of age. This result was in 

concordance with a study done by Shahbaziet al who 

also demonstrated a higher incidence rate between 

the elderly populations with odds ratio 1.97 and the 

incidence of COVID-19 in men was 2.19 times higher 
[3]than women.  Elderly people, because they have a 

less capable immune response to infectious 

challenges, are more susceptible to infection. In our 

study, no statistically significant difference was 

observed among men and women in having COVID-

19.



::	237	::

Risk	Factors	and	Protective	Factors	for	COVID-19…Ranjan	R	et	al	

 In the present study, the role of HCQ in 

preventing cases of COVID-19 was not established. 

Similarly in a study conducted by Rajasingham R et 

al, it was concluded that pre-exposure prophylaxis 

with hydroxychloroquine did not significantly 
[11]

reduce COVID-19 illness.  Similar findings were 

concluded in another study conducted by Boulware  
[12]

DR  et  al. 

 In the present study, no statistically significant 

difference was observed in comorbid conditions 

between cases and control. On the other hand, a  

study  conducted  by  Shahbaziet al estimated the OR 

of the incidence of COVID-19 was 2.26 times more in 
[3]comorbid patients compared to healthy ones.  The 

generalizability of the study is limited because the 

study was conducted in university health centre at 

the time of second wave of COVID-19.

Conclusion:

 Increasing age, higher education, self-

medication of homeopathic/ayurvedic medicine 

were found to be strongly associated with COVID-

19 infection. Whereas, regular use of mask, 

maintaining proper social distance and correct 

technique of wearing mask were found to be 

protective factors against COVID-19.

Recommendations:	

 People in higher age group (>45 years) were at 

high risk of getting COVID-19 disease. People 

should strictly use mask on regular basis, maintain 

social distance and wear mask properly to avoid 

COVID-19. Operational research for effective 

i m p l e m e n t a t i o n  a n d  b e h av i o u r  c h a n g e  

communication to community regarding 

preventive measures are recommended.
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Abstract:

 Introduction:	The COVID-19 pandemic was aggravating the mental stress of vulnerable Indian college 

students. This mixed-method study aims to explore Mindfulness as a stress - relief tool.	Method: One 

hundred and fifty students were randomized to attend online Mindfulness-based intervention (Group M) or 

usual-care sessions (Group U). Quantitative data in form of perceived stress scores (PSS-10) and qualitative 

data to understand the student's perspective for stress relief were collected. The quantitative data was 

subjected to statistical analysis, while thematic analysis was used for the qualitative data.	Results: The post-

program PSS-10 improved (p<0.0001) compared to pre-program scores in group M and post program PSS-

10 of group M improved (p<0.0001)when compared to group U. The qualitative data brought forward four 

emergent themes of the student's coping strategies of stress relief. Conclusion: In this current study, the 

online Mindfulness program had a positive impact on the perceived stress of Indian college students. 

Further studies will be required to substantiate the results.

Keywords	: Mental health, Stress, College students, COVID-19 pandemic, India

Introduction:	

 The COVID-19 pandemic has psychologically 

affected two-thirds of Indian undergraduate college 
[1] [2]

students  and 86 % suffered from moderate stress.  

The student population was vulnerable to stress, the 

pandemic only added to their burden. Addressing the 

negative effect of COVID-19 on the student 
[3]

population (emerging adults) should be a priority.  

Research in western countries found college 
[4] 

students to benefit from Mindfulness and National 

Health Service (NHS, England) recommends 
[5] Mindfulness for their stress relief. But quality 

research with Mindfulness in Indian college students 

remains limited even after extensive Pubmed and 

other database search.

 Mindfulness is defined as “paying attention in a 

particular way on purpose, in the present moment, 

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)

[ 6 ]and non judgmentally.”  The conventional 

Mindfulness based stress reduction (MBSR) 

programs are modifiable to online Mindfulness based 
[7]interventions (MBIs) which are equally effective.  

This study aims to see the effects of a brief online 

Mindfulness intervention on perceived stress score 

(PSS-10) in Indian college students during pandemic 

times. A qualitative part added to deepen the 

understanding of mechanism of stress-relief. 

Authors formulate a hypothesis that Mindfulness will 

effectively lower the stress.

Method:	

Study	settings	and	design

 The prospective study was conducted, using 

mixed method (both quantitative and qualitative) 

approach, during February to August 2022. A medical 

1 2Assistant Professor, Department of Anaesthesia, KPC Medical College, Kolkata, West Bengal, India, Medical Superintendent, Department of Public Health, 
3Kalyani ESI Hospital, Kalyani, West Bengal, India, Consultant Microbiologist, Neotia Bhagirathi Woman and Child care Center, Kolkata, West Bengal, India, 

4Associate Professor, Department of Psychology, Salesian College, Siliguri, West Bengal, India
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institution (in West Bengal, India) collaborated with 

a Mindfulness center and an undergraduate college 

to conduct this study. An institutional ethical 

clearance was obtained, and the study was registered 

in clinical trial registry of India.

Sample	size	calculation	and	randomization

 The sample size was calculated based on the 

assumption of a standard deviation (SD) of 4.10 and 

5.77 of the expected difference of mean PSS from the 

previous non-Indian studies (Huberty J et al and 
[8-9]

Greeson JM et al) , with a power of >80% to detect 

this difference using Paired-t test and Unpaired-t 

test, with type I error (α) of < 5%. The calculated 

minimum sample size came out as 64 in each group. 

Hence the study was started with 150 students (with 

attrition of 10%) . Randomization was done manually 

using Random Number Tables of By Rand 
[10]

Corporation, USA©1955.  For the qualitative part, 

22 agreed to be interviewed and 20 (11 female and 9 

male) completed the online interviews.

Recruitment

 One hundred and fifty students of an 

undergraduate college (Indian resident with access 

to electronic device) were screened and informed 

consent was taken via emails. Any history of 

diagnosed psychiatric illness/ undergoing 

psychiatric treatment [anyone with general anxiety 

disorder (GAD7 score > 10) and patient health 

questionnaire (PHQ9 score > 20)] or previous 

experience with Mindfulness were excluded. This 

study objective was to focus on mild to moderate 

mental stress (those with significant mental illness 

were referred to mental health specialists). The 

recruitment process detailed in the Consort flow 

diagram. (Figure 1) 

Intervention	

 The online Mindfulness program had the 

components of the original MBSR program. (Table1) 

Figure	1	:	Consort	2010	Flow	Diagram

Screened and Randomized (n=150)

Assessed for eligibility (n=160)

Excluded (n=10)
♦ Not meeting inclusion criteria (n=10)
♦ Declined to participate (n=0)
♦ Other reasons (n=0)

Allocated to Usual care intervention (n=75)
♦ Received allocated intervention (n=75)
♦ Did not receive allocated intervention 
   (give reasons) n=  )

Allocated to Mindfulness intervention (n=75)
♦ Received allocated intervention (n=75)
♦ Did not receive allocated intervention 
   (give reasons) n=0)

Lost to follow-p (give reasons) (n=0)
Discontinued intervention (reasons not known)
(n=5)

Lost to follow-p (give reasons) (n=0)
Discontinued intervention (reasons not known)
(n=3)

Analysed (n=70)
♦ Excluded from analysis (give reasons) (n=0)

Analysed (n=72)
♦ Excluded from analysis (give reasons) (n=0)

Enrollment

Allocation

Follow-Up

Analysis



Measurement	tools

 The basic participant characteristics (age, sex) 

were noted at the time of recruitment. PSS-10 was 

noted at two time points: pre and post-program via 

mails. The investigator collecting the data was 

unaware of group allocations. Any participant 

experiencing any adverse effects were requested to 

report to the instructor. 

Quantitative

 PSS-10 is a classic instrument used for stress 
[12]

assessment in research studies.

Qualitative

 The qualitative data was collected from 20 

participants (of group M) by semi-structured in-

depth online interviews. An open ended research 

question was asked: How you have achieved stress 

relief by using mindfulness? Every participants' 

responses were recorded. Based on these a thematic 

analysis was done by the investigators. Two 

members of the research team (the principal 

investigator and a co-investigator with extensive 

experience in qualitative research) were involved in 

this process.

Data	analysis

 The quantitative data of PSS were checked for 

normality, treated as continuous and analysis was 

performed using Paired and Unpaired t-Test. 

Baseline characteristics (age, sex) were tested using 

Unpaired t- test and Chi-square (χ2) test respectively. 

The statistical software used was SPSS Statistics for 

Windows 7® version 18.0.0 (Chicago, IL 60606-
::	240	::

Healthline	Journal	Volume	14	Issue	3	(July-September	2023)

Table	1:	An	overview	of	five	sessions	Online	Mindfulness	Program	for	stress	relief	in	students
[11]

(Inspired	by	the	NHS	approved	website-based	program)

Program	Details

Mindfulness instructor was trained via the original MBSR program/ NHS accredited programwith experience 

of more than three years.

Program: 5 weekly sessions, 1.5 hour durations, daily practice of 20 minutes and with 30-35 students in a 

group.

The group U participants attended similar sessions by the same instructor and practiced non-

specificrelaxation methods/techniques (excluding mindfulness concepts).

Session		 Session	Focus	 In-session	Mindfulness	practice

Number

1. Introduction to Mindfulness: Participants were  Mindfulness of Breathing

 introduced to the concepts of Mindfulness. 

2. Stress response: Participants were explained  Body scan exercise

 about the mechanism and perception of Stress.

3. Application of Mindfulness: Participants were  Mindful eating: raisin exercise

 made to understand how mindfulness can be 

 used in daily life activities. 

4. Practical application in stressful situations:  Breathing space

 Participants were made to understand how 

 mindfulness can be used in Stress.

5. Sum up of learnings Review of all exercises
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6412) and Graph Pad Prism® In Stat version 5.0. 

(California 92037-3219) Results were presented as 

mean (SD) and percentage format. P<0.05 was 

considered statistically significant.

Results:

 Baseline characteristics (age, sex) were similar 

between the two groups.Mean Perceived Stress Score 

in both groups is given in Table 2.

Quantitative	measures:

PSS	Scores:

 The post-intervention mean PSS Scores differed 

significantly between Groups M and U by Unpaired t-

test with p<0.0001 and a large Effect size (d=1.3811) 

, 95%CI of the above difference was from -4.38 to -

2.67 (Table 2) and with in the Group M post-

intervention values (compared to pre-intervention) 

by Paired t-test with p<0.0001 and a large Effect size 

(d=1.3414) , 95%CI of the above difference was from 

3.14 to 4.20 (Table 2) . No adverse effect reported by 

any participant.

Qualitative	measures:

 The four themes that emerged were (i) prompt 

recognition of stress (ii) better understanding of the 

mechanism of stress (iii) ability to look at stress from 
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Table	2:	Quantitative	Analysis	of	Patient	characteristics	and	mean	PSS	10

M=Mindfulness Group, U=Usual Care Group, SD= Standard Deviation, PSS=Perceived Stress Score, 
df=degree of freedom, p=p-value of the test (p<0.05 is statistically significant), d=Cohen's d (Effect Size), 
CI= Confidence interval.

Variab Groups	Studied Statistical	test	and	p	values

Group U (N=70)

19.06 (0.51)

Group M (N=72)

19.13 (0.56)Age
Mean (SD)

Unpaired t-test (Group M vs. Group U)
t=0.75, df=140

p= .44
d(95%CI)=0.13 (-0.11 to 0.24)

Chi-Square test (Group M vs. Group U)
χ2=0.26, df=1

p= .60

Female=
32

(45.72%)

Male=
38

(54.28%)

Female=
36

(50.00%)

Male=
36

(50.00%)

Sex
Number

(%)

Paired 

t-test

Group U 

(Pre-test) 

vs. Group U 

(Post-test)

Paired 

t-test

Group M 

(Pre-test) 

vs. Group M 

(Post-test)

Unpaired 

t-test

Group M 

(Post-test) 

vs. Group U 

(Post-test)

Unpaired 

t-test

Group M 

(Pre-test) 

vs. Group U 

(Pre-test)

Group U
Post-test

Group U
Pre-test

Group M
Post-test

Group M
Pre-test

PSS
Mean (SD)

t=1.68,

df=69

p= .09

d(95%CI)=

0.07

(-0.03 to 

0.37)

t=13.77,

df=71

p<0.0001

d(95%CI)=

1.34

(3.14 to 

4.20)

t=8.20,

df=140

p<0.0001

d(95%CI)=

1.38 

(-4.38 to 

-2.67)

t=0.08,

df=140

p= .93

d(95%CI)=

0.01

(-0.86 to 

0.78)

21.13 
(2.06)

21.30 
(2.47)

17.60 
(2.97)

21.26 
(2.48)
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them or stop them.” (S3, female) A student felt “I am 

trying to remain non-judgemental even in situations 

of stress.” (S17, male). Another participant said, “I 

now understand the difference between reaction and 

response to a stressful situation.” (S10,  female) 

Theme	 four:	 Changing	 the	 personal	 way	 to	

respond	to	stress

 The response to stress changes as one 

participant said, “Now I have a choice to react or not 

react to a stressful situation.” (S8, male) Another 

participant felt “I have started introspecting whether 

a stressful condition deserves my reaction.” (S2, 

female) Another said, “I feel I am able to let-go 

negative thoughts better during stress.” (S3, female) 

A student added, “I can now avoid the panic attacks 

which I used to have in stressful conditions” (S17, 

male). Another participant said, “Now whenever I 

feel stressed I am trying to bring my awareness to 

mindful breathing and it is really helping me” (S1, 

male). Another added “I am not allowing the stressful 

thoughts to build up, I am only observing them 

without getting involved and allowing them to pass.” 

(S20, male) Aadded “I have developed my own 

internal mechanism to deal with the stress” (S8, 

male) Another felt “I am not blindly reacting to 

stressful situations but trying to be in the present 

moment and respond” (S11, female) .An additional 

comment “I have started finding inner calm and 

peace even in stressful situations.” (S5, male) 

Discussion:

 The results of the study proved the hypothesis. 

The post program PSS-10 of group M when 

compared to group U showed statistically significant 

(p<0.0001) improvement. The qualitative data 

brought forward four main themes: participants 

learned new ways of coping with the stress.

 Previous studies found Mindfulness to decrease 
[4, 13]stress in US college students.  Present study results 

are in-line with previous studies. In Indian context, a 

preliminary study by the present group of 

researchers, found online mindfulness to have a 
[14]

potential for stress relief in general population.  But 

the student population are more vulnerable to stress, 

their challenges more diverse and resources meagre. 

The strengths of this study are the randomized 

controlled design, additional qualitative data, and a 

a different perspective (iv) changing the personal 

way to respond to stress.

Theme	one:	Prompt	recognition	of	stress

 One participant said, “the mindfulness habit is 

helping to identify the stressors quickly” (S3, female). 

Another reported “I am improving every day in 

watching my mind. The factors causing stress are an 

easy pick now” (S1, male). Yet another said 

“Mindfulness training is helping me to recognize 

stressful situations fast before it overwhelms me” 

(S11, female). A student added, “Now I can sense 

stress starting to set in even before the physical 

sensations of stress develop within me” (S18, 

female). Another concluded “I am able to detect the 

chain of negative thoughts building up in my mind 

leading to an overwhelming response” (S20, male) . 

One further added “I am now clear that I was getting 

hooked in to the uncertainty of COVID-19 and getting 

stressed.” (S2, female) 

Theme	 two:	 Better	 understanding	 of	 the	

mechanism	of	stress

 The understanding was reflected in a 

participant's words “my percepttion of the fight or 

flight response is perhaps the game changer for me” 

(S10, female) . Another participant said, “as I am 

training myself to be calm in a stressful situation, it is 

giving me a lot of confidence to handle such 

situations better.” (S2, female) One student said, “not 

allowing my stress related thoughts to build up inside 

me as I well understand the mechanism now” (S17, 

male) Another added “I can differentiate the reality 

from thoughts clouding my mind, and am trying to be 

in the present moment” (S18, female) 

Theme	 three:	 Ability	 to	 look	 at	 stress	 from	 a	

different	perspective

 A change in perspective was pointed out by one 

participant “I can now clearly understand that I was 

over-reacting in most situations.” (S2, female) 

Another added, “Instead of getting into a panic I have 

started seeing the situation as an observer” (S1, 

male). A student said, “my acceptance of stress 

response is allowing me to make a choice.” (S11, 

female). Another commented “I can now well 

appreciate stories popping out in my mind in 

different situations though still I cannot work with 
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considerable sample size. So in the Indian 

perspective, this study is an important step forward 

for students (emerging adults) .

Conclusion:

 The effects of online Mindfulness to lower stress 

in Indian students were encouraging during the 

COVID 19 pandemic. The qualitative part helps in 

understanding the students' perspective of coping 

with stress. Further large-scale studies will be 

required to integrate Mindfulness practices into 

student mental healthcare strategies. 

Limitations:	

 The outcome variable was self-reported, the 

participants were from a single institution, only a 

single instrument (PSS-10) was used, with no scope 

of follow-up measurements, remain the limitations of 

the study. 
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Abstract:

 The tobacco crisis, which claims more than 8 million lives yearly and adds 1.2 million more from second-

hand smoke inhalation, is a serious concern for world health.  The detrimental impact of tobacco usage on 

health is projected to have an annual economic cost of 1.4 trillion US dollars (health costs plus lost 

productivity) or 1.8% of the world's GDP. Both smokers and users of smokeless tobacco can profit greatly 

from quitting. Quitting smoking lowers the likelihood of developing respiratory problems, delays their 

beginning, and slows the progression of chronic lung diseases. Therefore, the "World Health Organisation 

(WHO)" and the "Ministry of Health & Family Welfare", Government of India, worked together to open 

official tobacco cessation clinics throughout India. The goal of tobacco cessation centers was to offer to 

counsel people trying to stop smoking. This includes monitoring the patient's progress and providing 

counseling, either by itself or in conjunction with medication.

Keywords:	Counselling, Tobacco Cessation Centre, Quitting

Introduction:

 A grave concern impacting global health is the 

tobacco emergency, causing the loss of more than 8 

million lives annually, with an extra 1.2 million due to 

second-hand smoke inhalation. A large share of the 

world's population, amounting to 1.3 billion people, 

use such items, with roughly 80% located in lower- to 

middle-income countries;  thereby adding 

significantly to the weight of associated medical 
[1]

issues and deaths in said nations.  Each year, a 

staggering 65 thousand children pass away from 

conditions linked to inhaling smoke from others' 

cigarettes, and approximately half of all minors 

breathe in smog saturated with hazardous 
.[2]substances from tobacco smoke

 According to the Global Adult Tobacco Survey, 

GATS-2, 2017 in India, 28.6% of adults (more than 15 
[3],years of age) use tobacco in any form  while 8.5% of 

students between age 13 to 15 years currently use 

tobacco in any form (Global Youth Tobacco Survey, 
[4]GYTS-4, 2019).

 In addition to the negative effects that tobacco 

use has on health, it is estimated that smoking has a 

total annual economic cost of roughly 1.4 trillion US 

dollars (combined health costs and productivity 

losses), or 1.8% of the global GDP. Nearly 40% of this 
[2]cost is borne by developing nations.

Why	to	aim	for	Tobacco	Cessation?	The	Benefits:

 Cessation provides significant benefits to both 

smokers and users of smokeless tobacco. 

Discontinuing smoking reduces the risk or delays the 
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India” in 2007–2008 with the goal of reducing the 

burden of morbidities and mortality associated with 

tobacco consumption in India. Its objectives included 

raising public awareness of the detrimental 

consequences of tobacco usage, reducing the 

production and sale of tobacco goods, assisting 

smokers in quitting,  and facil itating the 

implementation of tobacco control and prevention 

strategies recommended by the “WHO Framework 

Convention on Tobacco Control (COTPA).” The “State 

Tobacco Control Cell” and district administration 

have been guided in implementing the NTCP at the 

state level (State Tobacco Control Cell) and district 

level (“District Tobacco Control Cell”) by the 

Operational Guidelines that were made public by the 
 [7]

“National Tobacco Control Cell (NTCC).”

 One of the major activities under District 

Tobacco Control Cell is setting up Tobacco Cessation 

Centres (TCCs) in district hospitals and providing 

free pharmaco-therapy and counseling services at 

these clinics. As of now, there are 429 Tobacco 

Cessation Centres under NTCP (maximum number in 

Uttar Pradesh-80) and around 180 Tobacco 
.[8]Cessation Centres other than NTCP

 Recently, it was made possible for Tobacco 

Cessation Centres to be established in Indian Dental 

Schools. Presently, there are 323 Dental colleges 

affiliated with the “Dental Council of India”. So, the 

establishment of these many TCCs would be of 

greater help to curb the growing menace of the 

tobacco epidemic.

Requirements	of	a	Tobacco	Cessation	Centre:	

 The first and foremost requirement of running a 

TCC is the presence of adequate space. There should 

be a dedicated room in the OPD services for cessation 

services with sufficient seclusion for the patients to 

sit and discuss their issues with their therapist. 

 For a TCC to provide quality cessation services to 

the population it should be equipped with adequate 

infrastructure and properly trained manpower. As 

per the operational guidelines of “National Tobacco 

onset of airflow limitation and hinders the 

progression of chronic respiratory disease. Blood 

carbon monoxide levels decrease immediately upon 

smoking cessation, leading to restored pulse rate and 

blood pressure with improved taste and smell. 

Quelling the habit is attached to lower risks for oral 

cancer, precancerous lesions, dental issues, and 

cardiovascular disease. Lung cancer, coronary heart 

disease, and chronic obstructive pulmonary disease 

dangers are lessened when stopping smoking. 

Prospective mothers who stop smoking before 

pregnancy, including during their first trimester, will 

bear infants with non-smoker birthweights 
[5]

comparable in size.

The	Concept	of		Tobacco	Cessation	Centres:

 Up until 2001, professional services for quitting 

smoking were not offered in India, despite the 

serious health and financial effects of the country's 

widespread tobacco usage. Tobacco cessation 

services were not professionally organised in India 

prior to 2001, even though the expense and negative 

impact on health due to widespread tobacco use were 

significant. On World No Tobacco Day – May 31, 2002 

– the Ministry of Health & Family Welfare, 

Government of India collaborated with the World 

Health Organization (WHO) to launch official tobacco 

cessation clinics in thirteen centers across India. 

These centers would later be referred to as Tobacco 

Cessation Centers after 2005. Additional Regional 

Cancer Centers (RCCs) joined the TCC initiative in 

2005 stemming from recognition for its practical 
.[6]application

 Tobacco cessation centers aimed to provide 

those attempting to quit smoking with therapy. This 

consists of counseling either alone or alongside 

pharmacological aid, as well as tracking patient 

progress.

The	 expansion	 of	 Tobacco	 Cessation	 Centres	

throughout	India:	

 The “National Tobacco Control Programme 

(NTCP)” was established by the “Government of 
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Control Programme,” developed by the “Ministry of 

Health and Family Welfare,” one counselor/ 

psychologist is provided in each “Tobacco Cessation 

Centre” under NTCP. For the purchase of different 

instruments, including carbon monoxide monitors 

and Spiro-meters, which are important in offering 

comprehensive cessation assistance, funds are also 

granted by the Government of India under the TCC 

budget for TCCs operating under the NTCP. The TCC 

also requires adequate manpower, including doctors, 

psychologists, medical social workers, computer 

operators, and attendants. It is also necessary that 

the staff at the TCC is adequately trained in both 

psychological and pharmacological interventions. It 

is recommended that the NTCP organize four yearly 

training programs for its stakeholders to receive 
[9]

necessary instruction.

Effectiveness		of		Tobacco	Cessation	Centres:

 In a study reported by P Murthy and S 
[10] Saddicha, 34,741 patients were registered at the 

clinics in the first five years, and 23,320 of those cases 

had baseline data recorded. In 69% of the instances, 

just behavioral techniques were used, and in 31% of 

the cases, behavioral counseling was combined with 

the use of medication, namely bupropion and 

nicotine gums. At six weeks, 22% had cut their 

tobacco consumption by at least 50%, and 14% had 

progressively quit. At 3, 6, and 9 months, the 

outcomes for younger male patients, smokers of 

smokeless tobacco, and patients who received both 

medication and behavioral counseling were 

relatively better. The extended duration of patient 

follow-up correlated with an increase in the 

progression from "not improved" to experiencing 

improved symptoms. The TCC in Delhi has published 

encouraging results contrasting the impact of 

counseling individually versus counseling and 

medication (bupropion). The counseling group had a 

sustained abstinence rate of 17%, 17%, 16%, and 

15% at 1, 3, 6, and 12 months, whereas the drug 

treatment group had a rate of 60%, 58%, 54%, and 

53% at the same time points. (P 0.001 for all 
 [10]

comparisons)

The	 Way	 Forward:	 Making	 Cessation	 Centers	

Mandatory	in	All	Healthcare	Institutes

 Making tobacco cessation centers mandatory in 

all healthcare institutes is a great way to move 

forward in the quest toward a smoke-free generation. 

Cessation centers provide smokers with doctors, 

therapists, and psychiatrists who are experienced in 

helping people quit smoking by using evidence-

based strategies, such as counseling and medication. 

Furthermore, having these centers easily available 

encourages smokers to take the initiative to stop 

smoking and live a healthier lifestyle.

 Additionally, providing medical and dental 

students with knowledge and resources about 

tobacco cessation is key for helping to reduce tobacco 

use in future generations. By introducing courses in 

medical and dental colleges related to tobacco 

cessation treatments, students will gain the 

necessary skills needed to help patients quit 

smoking, thus enabling them to become more 

effective healthcare providers. These programs can 

also include activities such as putting up posters or 

holding educational seminars about quitting 

smoking in order to further educate the general 

public

Conclusion

 Implementing a tobacco cessation center at 

every medical and dental college can make great 

progress toward achieving a smoke-free generation. 

It is well-documented that tobacco causes a variety of 

health problems and has long-term effects that 

extend beyond just physical health. Investing in 

tobacco cessation centers at each medical and dental 

college will serve as a reminder to future generations 

that smoking is bad for their health, create a healthier, 

smoke-free environment, and create more jobs. All in 

all, introducing such centers would lead to a greater 

overall health benefit for the community and the 

world.
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