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Introduction:

In a much earlier time in the history of the world, 

the priest and the medicine man were one and the 

same in most cultures, until the development of 

scientific medicine led to a division between the 

professions.

The technological advances of the past century 

tended to change the focus of medicine from a caring, 

service oriented model to a technological, cure-

oriented model. Technology has led to phenomenal 

advances in medicine and has given us the ability to 

prolong life. The mainstream modern medicine, 

(allopathic system) has given yeoman contribution 

by preventing and controlling many deadly infectious 

diseases in the form of vaccinations and antibiotics. 

Spirituality has gained increasing attention in the 

medical literature over the past few decades.  

Spiritual or compassionate care involves serving the 

whole person - the physical, emotional, social, and 

spiritual.  Allopathic medical professionals in 

developed nations have started to collaborate with 

traditional, complementary, and alternative 

medicine to enquire on the role of  spirituality  in 

patient care. However, there is scant evidence of such 

movement in the Indian medical community.

What is spirituality?

Although there remains no clear consensus on 

definitions, there is growing acceptance of a broad 

definition of spirituality as a multidimensional aspect 

of the human experience encompassing:(1) 

cognitive/existential aspects (beliefs, values, meaning 

and purpose);(2) emotional aspects (need for 

connection, love, hope, inner strength and peace); 

and(3) behavioral aspects (specific spiritual practices 

and life choices). Spirituality often plays a positive 

role in patients' illness experience.

As such, spirituality is not open to the normal 

methodologies of scientific investigation. It is the 

quality of being concerned with the human spirit or 

soul as opposed to material or physical things. 

“Spirituality is recognizing that we are all inextricably 

connected to each other by a power greater than all of 

us and that our connection to that power and to one 

another is grounded in love and compassion. Practicing 

spirituality brings a sense of perspective, meaning, and 

purpose to our lives.”

Mental Responsibility for Chronic Diseases and 

Evaluation of Curative Methods:

The subconscious idea of disease or health exerts a 

strong influence. Stubborn mental or physical 

diseases always have a deep root in the sub 

consciousness.  Illness may be cured by pulling out its 

hidden roots. 

Disease is generally considered a result of external 

material causes. Few people recognize that it comes 

through the inaction of the life force within. When the 

cell or tissue vehicle of life energy is seriously 

damaged, the life energy withdraws from that place 

and trouble consequently starts. Medicine, massage, 

physiotherapy and electric treatment merely help to 

“Aum, may all be happy,

May all be free from illness,

May all see what is auspicious

May no one suffer

Aum, may peace pervade the entire universe”

-Brihadaranya Upanishad

Spirituality in Health and Disease

D. V. Bala

Ex. Professor and Head, Department of Community Medicine, Smt. NHL Municipal Medical College, Ellisbridge, 

Ahmedabad, Gujarat, India    

Correspondence : Dr. D. V. Bala, E mail: baladv@rediffmail.com  
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stimulate the cells in such a way that the life energy is 

induced to return and resume its work of 

maintenance and repair. Medicine and food have a 

definite chemical action upon blood and tissues. They 

are useful so long as the material consciousness in 

man is uppermost. They have their limitations, 

however, because they are applied from outside. The 

best methods are those that help the life energy to 

resume its internal healing activities.

The modern world is facing a pandemic of lifestyle 

disorders that require changes to be made 

consciously by individuals themselves.  As the 

holistic art and science of yoga is the best lifestyle   

ever designed, it has potential in the prevention, 

management and rehabilitation of prevalent lifestyle 

disorders.  Interestingly, modern research has begun 

to focus on the psycho-physiological beneficial 

effects of yoga which need to be understood as more 

than merely a form of physical exercise.

Some Indian Systems of Traditional Medicine in 

Practice: 

Ayurveda defines health as a complete one 

involving physical (bodily), mental, and spiritual 

well-being. The yogic way of living is a vital tool that 

helps attain that “state” of health as described by 

Ayurveda and WHO as well.  It is more important to 

have both a sense of “being” healthy as well as 

“feeling” healthy. Hence, the qualitative aspect of 

health, the spiritual nature of the human life, is rightly 

considered more important in yoga and other Indian 

systems of traditional medicine.  

Yoga :

Yoga has been with humanity since times 

immemorial and has stood the test of time. Yoga is 

one of the most researched interventions. 

Researchers are generating more and more scientific 

evidence to support the use of yoga.  However, for 

introducing yoga in mainstream medical practice, 

clinical trials are required. This poses challenges. 

Major benefits of yoga may occur due to its lifestyle 

components (healthy diet, activity, relaxation, and 

positive attitude) as well as psychosomatic 

harmonizing effects of pranayama and yogic 

relaxation. 

Yoga implies both the process as well as the 

attainment of a state of psychosomatic, harmony, and 

balance (samatvam yoga uchyate - Bhagavad Gita) 

and this restoration of physical, mental, emotional, 

and spiritual balance may be the prime factor behind 

the changes seen across all short- and long-term 

studies.  Pranayamas (awareness of breathing) also 

produce a sense of relaxation. 

According to Swami Kuvalayananda, founder of 

Kaivalyadhama, positive health does not mean mere 

freedom from disease but is a jubilant and energetic 

way of living and feeling that is the peak state of well-

being at all levels – physical, mental, emotional, social 

and spiritual. They emphasized that yoga helps 

cultivation of positive health through three integral 

steps as follows:

1. Cultivation of correct psychological attitudes 

(maitri, karuna, mudita and upekshanam toward 

those who are sukha, duhkha, punya  and 

apunya)

2. Recondit ioning of  neuromuscular  and 

neuroglandular system – in fact, the whole body – 

enabling it to withstand stress and strain better

3. Laying a great emphasis on appropriate diet 

conducive to such a peak state of health, and 

encouraging the natural processes of elimination 

through various processes of nadi shuddhi or 

mala shuddhi.

Some prominent studies conducted prospective, 

randomized controlled trials on angiographically 

proven coronary artery disease patients with yoga 

intervention and demonstrated that yoga-based 

lifestyle modification helps in regression of coronary 

lesions and improvement in myocardial perfusion. 

The effect of yogic lifestyle on some of the modifiable 

risk factors could probably explain the preventive 

and therapeutic beneficial effect observed in 

coronary artery disease.

Meditation

Medicine and meditation come from same root 

word 'medere' – making whole. Even Healing and 

Holy have the same origin. Meditation is found in all 

cultures, religions and regions, both East and West. 
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Meditation has been with humanity for thousands of 

years and it is highly relevant today in the 

management of myriad illnesses. The standard 

dictionary definition is 'thinking deeply or spiritually 

about a subject.' It is a technique or method of freeing 

one's mind from emotions and other distractions to 

allow deeper insights into ourselves and the world 

around us. The ultimate goal is illumination, and 

while this may not be fully achieved, along the way 

peace and relaxation, quietening of emotions, 

insights and perspectives may be accomplished. 

The mind during meditation connects us with our 

inner selves, the 'Master Within'. It may be focussed 

(using a mantra) or non-directional. Spirituality may 

be a component of some meditational practices, 

although certain meditation techniques may be 

practiced without any underlying spiritual belief 

system. 

Well-known meditations include Raj Yoga, 

Mantra, Mindfulness, Vipassana, Transcendental 

Meditation, Kundalini, Sudarshan Kriya, Kirtan Kriya, 

Sahaj Samadhi, Osho's Meditations, Silence, and 

Pranayama.

Conclusions:

Emphasis should be laid  on the total  care of the 

suffering person rather than attention simply to the 

patho-physiology of disease. When a disease has an 

unpredictable course and the fact that the drugs have 

limitations, one should try complementary 

alternative therapies. Regular prayers, meditation, 

positive attitude, yoga, pranayama and exercise 

should be added to life style along with healthy diet.  

All these can certainly reduce the stress and provide 

enough courage and strength to face unavoidable 

stress and disease.  Moreover, these therapies help 

boost immune system  and are helpful in enrichment 

of  physical, mental, and emotional health.  

Health care professionals are  required to respect 

the patient values and beliefs and develop competent 

communication skills.  Inclusion of spirituality in the 

health care system is the need for Indian medical 

students, professionals as well as their patients.  This 

could form the basis for integrating traditional, 

complementary, and alternative medicine and 

allopathic medical systems in our country.
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Abstract : 

Evidence based practice deals with current best medical evidence in conjunction with clinical expertise 

and patient values to guide health care decisions. This paper intends to draw attention of the readers to the 

brief history of Evidence Based Medicine and the different methods of evidence appraisal in quantitative 

research like “hierarchy of evidence” which lists a range of study designs ranked in order of decreasing 

internal validity and may vary according to research question. There are other methods like integrative 

methods, network meta-analysis, quantitative modeling and infectious disease modeling that are also used 

for evidence appraisal. There are various approaches of quality assessment of research evidence amongst 

which GRADE approach (Grading of Recommendations Assessment, Development and Evaluation) is 

discussed in a nutshell to outline the roadmap from evidence generation in research to guideline 

formulation. Fundamentally the GRADE approach provides guidance for rating quality of evidence and 

grading strength of recommendations in order to aid in evidence based health care decisions. 

Keywords: Decision making, Evidence-Based Medicine/methods, Evidence-Based Medicine/ history, 

Policy making, Practice guidelines as topics, Public Health 

Introduction :

Evidence based practice is the conscientious and 

judicious use of current best medical evidence in 

conjunction with clinical expertise and patient values 

to guide health care decisions and involves the 

rigorous process of tracking down the available 

research evidence, assessing its validity, and then 

using the “best” Evidence to medical decision making. 

The need for Evidence Based Medicine (EBM) is 

reiterated by the quote of Bernard Russell: “It is not 

what the man of science believes that distinguishes 

him, but how and why he believes it. His beliefs are 

tentative, not dogmatic; they are based on evidence, 
[1]

not on authority or intuition.  Now the formidable 

task is to navigate the evidence with critical 

evaluation skills and identify studies that should 

influence decision making and policy, keeping in 

minds the strengths and weaknesses of study designs 

in the medical literature i.e. internal validity, external 

validity, confounding, bias etc. The commonly used 

CME

tool in this regard is the “hierarchy of evidence” or 

the levels of evidence, which lists a range of study 

designs ranked in order of decreasing internal 

validity. With this background, this paper intends to 

draw attention of the readers to the methods of 

evidence appraisal in quantitative research and the 

approaches of its quality assessment. Furthermore, 

the GRADE approach (Grades of Recommendation, 

Assessment, Development and Evaluation) which 

provides guidance for rating quality of evidence and 

grading strength of recommendations in health care 

is also explained in a nut shell in order to outline the 

roadmap from evidence generation in research to 

guideline formulation, an essential aid for clinical 

decision making.

Brief history of EBM  :

The origin of EBM can be traced back to a report 

by the Canadian Task Force on the Periodic Health 
[2]

Examination in 1979.  The authors developed a 
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system of rating evidence generated from available 

research on the effectiveness of a particular 

intervention and further formulated a grading of 

recommendations based on the levels of evidence to 

prioritize the implementation of interventions in 

real world scenario. For example, Grade A 

recommendation was given if there was good 

evidence to support a recommendation that a 

condition can be included in the periodic health 

examination. This was subsequently adopted by the 

US Preventive Services Task Force and included 

methods for assessing the strength of evidence for 

public health decision making.

The foundation for evidence based practice was 

laid down by David Sackett, regarded by many as “the 

father of evidence based medicine” who defined it as 

a systematic approach to clinical problem solving 

which allows the integration of the best available 

research evidence with clinical expertise and patient 
[3]

values.  In the late 1960s, David Sackett, the 

professor of Medicine at McMaster University, in 

Ontario, Canada, along with his colleagues started 

teaching the students and internists the methods of 

critical appraisal of research as they believed that “A 

21st century clinician who cannot critically read a 

study is as unprepared as one who cannot take a 

blood pressure or examine the cardiovascular 
[4]system.”  This was the beginning of a new era of 

treatment approach. Gordon Guyatt, the Director of 

the internal medicine residency program at 

McMaster University in 1990, further facilitated to 

usher in this era by asking the physicians to  manage 

patients not on the basis of what authorities told 

them to do but on what the evidence showed worked, 

therein coining an appropriate terminology to this 
[5]

methodology as “ Evidence Based Medicine.”  

Evidence Appraisal in Quantitative Research

The hierarchy of evidence necessary for clinical 

decision making places higher value on study 

designs that focus on outcomes based on 

experiments and lower value on unsystematic 

clinical observation. Figure 1 depicts the hierarchy 

[6]
commonly used in quantitative research.  Although 

best suited for questions of therapeutic efficacy, it is 

either limited or no value for many other research 

questions such as appraisal of evidence for social or 

public health interventions, cost effectiveness of 
[7, 8]

therapies etc. (Table 1).

However there are other methods like Integrative 

Methods (Secondary or synthesis methods) that 

comprehensively consolidate findings of existing 

relevant research in order to resolve inconsistencies 

or ambiguities among existing studies and yield 

findings that may not have been apparent or 
[9]

significant in individual studies.  The findings from 

systematic literature review, meta-analysis, modeling 

(e.g., decision trees, state-transition models, 

infectious disease models), group judgment 

(“consensus development”), unstructured literature 

review and expert opinion may be combined or 

considered in a holistic manner to explore the 

broader social and economic contexts which will not 

only help in choosing the best treatment option for a 

disease, but also help to inform policies and 

guidelines, as the case may be, pertaining to the 
[9]

research question. 

Network meta-analysis (also known as multiple-

treatment or mixed-treatment comparisons meta-

analysis), which is an expansion of conventional pair-

wise meta-analysis, is also currently used for 

development of clinical guidelines. This process 

analyzes simultaneously by both direct comparisons 

of interventions within randomized controlled trials 

(RCTs) and indirect comparisons across trials based 

on a common comparator (e.g. placebo or some 

standard treatment) when there are limited or no 

available direct (“head-to-head”) trials of those 
[10]

interventions. 

Another important quantitative tool of EBM is 

quantitative modeling which is used to answer “What 

if?” questions i.e. the modeling techniques evaluate 

the clinical and economic effects of health care 

interventions.  For example, decision analytic 

Paul & Saha Evidence to Guidelines: The Roadmap
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Figure 1 : Hierarchy of evidence generation

modeling can be used to represent alternative 

sequences of clinical decisions for a given health 

problem. The probabilities are then calculated in 

terms of expected health outcomes and the cost 

effectiveness that would result from each strategy can 

also be computed. Decision models, often, are shown 

in the form of "decision trees" with branching steps 

and outcomes with their associated probabilities and 
[9]

values.  

Infectious disease modeling is yet another tool 

which is used to understand the spread of an 

infectious disease in a population with the help of a 

mathematical model. The disease in question is  at 

first described in terms of transmission of the 

pathogen among hosts, depending on patterns of 

contacts among infectious and susceptible 

individuals, the latency period from being infected to 

becoming infectious, the duration of infectiousness, 

the extent of immunity acquired following infection, 

and other related factors. All the factors are then 

formulated in a complex mathematical model and the 

outcomes are used to make  predictions about the 

number of individuals who are expected to be 

infected during an epidemic, the duration of the 

epidemic, the peak incidence, expected number of 

cases at each point in time and, indeed, the entire 
[11]

epidemic curve can be drawn.  It is especially useful 

to assess impact of control strategies and in situations 

when a randomized control trial  is not possible 

because the disease of interest has not yet occurred in 

t h e  s p e c i f i c  p o p u l a t i o n  f o r  w h i c h  

preventive/therapeutic strategies are to be 

formulated. 

Assessment of Evidence Quality :

Quality of evidence is defined as the “extent to 

which one can be confident that an estimate of the 
[12]effect or association is correct.”  Many approaches 

have been used to assess the quality of a body of 

evidence since the 1970s.  David Sackett emphasized 

on the importance of estimating types of errors and 

the power of studies when interpreting results from 

RCTs. For example, a poorly conducted RCT may 

report a negative result when in fact a real difference 
[13]exists between treatment groups.  Different 

instruments are used to assess the reporting of 

different study designs which help to maintain the 

quality check in generating research evidence e.g. 

STROBE (Strengthening The Reporting Of 

Observational Studies), CONSORT (Consolidated 

Standards of Reporting Trials), PRISMA (Preferred 

Reporting Items of Systematic Reviews and Meta-

Analyses Instrument), CHEERS (Consolidated Health 

Economic Evaluation Reporting Standards) etc.

However in recent years, there has been some 

convergence in these approaches, the efforts being 

put in this regard by many organizations such as the 

Healthline Journal Volume 9 Issue 1 (January-June 2018)



:: 09 ::

Table 1: Hierarchy of best evidence according to research question 

Research question  Hierarchy of best evidence  

Effectiveness  RCT > Quasi -experimental > Analytic studies 

Diagnosis  Studies of test accuracy among consecutive 

patients  > studies of test accuracy among non 

consecutive patients > diagnostic case control 

studies 

Prognosis  Inception cohort studies > studies of all or 

none >  cohort studies 

Economic evaluation  Decision model > Economic evaluation studies 

> expert opinion on incremental cost 

effectiveness of intervention and comparator  

Meaningfulness  Qualitative or mixed method systematic review 

> Qualitative or mixed methods  synthesis > 

Expert opinion  

Safety  RCT > Quasi-experimental and analytic studies  

Process of service delivery  Qualitative > Surveys > Evaluation studies 

(non experimental) 

Acceptability of services  Qualitative > Experimental designs and 

surveys 

Appropriateness of services  Qualitative research and cross section surveys  

Systematic review of the above mentioned study designs are placed at the top of each 
hierarchy level

 

Grading of Recommendations Assessment ,  

Development and Evaluation (GRADE) Working 

Group, the Cochrane Collaboration , the US Agency for 

Healthcare Research and Quality Evidence-based 

Practice Centers (AHRQ EPCs) , the Oxford Centre for 

Evidence-Based Medicine , and the US Preventive 
[9]Services Task Force (USPSTF). 

GRADE Approach for Guideline Development :

The GRADE approach (adopted by the Cochrane 

Collaboration, WHO and many others) provides the 

roadmap for grading the quality of evidence and 

develop and report recommendations to the 

guideline development group based on a common, 

transparent and sensible system. Fundamentally the 

GRADE approach is based on the philosophy of 

evidence based health care decisions that include the 

integrations of three domains namely 1) the health 

state (low or high income country) and circumstances 

that the patient presents with where decision making 

takes place; 2) the patient's populations or societal 

values and preferences how important are certain 

outcomes for decision making and 3) the actual 

underlying research evidence. These three domains 

are finally integrated to health care decision making. 

Paul & Saha Evidence to Guidelines: The Roadmap
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Guidelines are recommendations intended to 

assist providers and recipients of health care and 

other stakeholders to make informed decisions. 

Recommendations are judgments based on quality of 

evidence, tradeoffs between benefits and harms, 

values and preferences of end-users, implementers 

and policymakers and with an implication on optimal 

resource use. 

The guideline developers initially formulate the 

question which drive the evidence search usually in 

PICO (patient, intervention, comparator, outcome) 

format e.g. in babies born to HIV-positive women (P), 

does screening with a new rapid diagnostic test (I), 

compared with standard diagnostic methods (C) 
[12]accurately detect disease (O)?  Then comes the task 

of evidence retrieval from published body of evidence 

Table 2 : Significance of the four levels of evidence                                                                

Quality  Definition Implications 

High  The guideline development group is very 

confident that the true effect lies close to that 

of the estimate of the effect      

Further research is very unlikely 

to change confidence in the 

estimate of effect  

Moderate The guideline development group is 

moderately confident in the effect estimate: the 

true effect is likely to be close to the estimat e 

of the effect, but there is a possibility that it is 

substantially different  

Further research is likely to have 

an important impact on 

confidence in the estimate of 

effect and may change the 

estimate 

Low  Confidence in the effect estimate is limited: 

the true effect may be substantially different 

from the estimate of the true effect  

Further research is very likely to 

have an important impact on 

confidence in the estimate of 

effect and is unlikely to change  

the estimate 

Very low  The group has very little confidence in the 

effect estimate: the true effect is likely to be 

substantially different from the estimate of the 

effect  

Any estimate of effect is very 

uncertain 

for choosing the best possible outcome to be used for 

recommendation in the guideline. The outcomes 

retrieved from medical literature search are 

considered in terms of desirable (e.g. lower mortality, 

reduced hospital stay, reduced duration of disease, 

reduced resource expenditure etc) and undesirable 

effects (e.g. adverse reactions, development of 

resistance, costly treatment etc.) on patients and are 

then rated in order of importance by the guideline 

development group, the external review group and 

relevant stakeholders. The critically important 

outcomes, as chosen by the ratings are then further 

evaluated in GRADE. The starting point for rating the 

quality of evidence in GRADE is always the study 

design from which the outcome has been retrieved, 

which is broadly classified into two types:

Healthline Journal Volume 9 Issue 1 (January-June 2018)
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• Randomized controlled trials (RCTs)

• Observational studies, including interrupted time-

series (or quasi-experimental design), cohort 

studies and case-control studies, and other types of 

design such as case series and case reports.

Evidence based on randomized controlled trials is 

given a high-quality rating and evidence from 

observational studies is given a low-quality rating. 

These initial ratings are adjusted by the following 

factors, the presence of which can upgrade or lower 

the evidence.

The presence of factors that lowers the evidence 
[12] quality are : 

1.  Risk of bias 

2.  Inconsistency (heterogeneity),

3.  Indirectness (lack of external validity) 

4. Imprecision (when studies include relatively few 

patients and few events and thus have wide 

confidence intervals around the estimate of the 

effect.)

Table 3 : Determinants of strength of recommendation                                                                

Determinants Comment  

Quality of the evidence  The higher the quality of evidence, the more likely is a 

strong recommendation   

Balance between desirable and 

undesirable effects  

The larger the difference between the desirable and 

undesirable consequences, the more likely a strong 

recommendation is warranted. Weak recommendation 

is warranted  for  smaller  net benefit and lower 

certainty for that benefit  

Values and preferences  The greater the variability/ uncertainty in values and 

preferences, the more likely is a weak recommendation   

 Costs (resource allocation)  Strong recommendation is less likely to be warranted 

in case of  higher costs of an  intervention / higher 

resource consumption   

5. Reporting bias 

[12]
The factors that increase the evidence quality are:  

Magnitude of effect (no major threat to validity, 

consistent and direct evidence)

1. All plausible residual confounding may have 

reduced the demonstrated effect or increased the 

effect if no effect was observed 

2. Large dose-response gradient 

Once all outcomes that are critical for decision 

making have been evaluated, an evidence profile for 

each outcome is generated that provides estimates of 

the magnitude of desirable and undesirable 

consequences of an intervention and the confidence 

in those estimates to support a recommendation. 

Thereafter an overall GRADE of the quality of 

evidence is assigned for each outcome and 

categorized in four categories; high, moderate, low or 
 [12]very low (Table 2).

This information is then provided back to the 

guideline panel who then formulate recommen-

dations in a clear and unambiguous manner using 

Paul & Saha Evidence to Guidelines: The Roadmap



standardized wording, such as using the term 

“recommend” for strong recommendations and 

“suggest” for conditional or weak recommendations. 

The factors considered at this stage are summarized 
[14]

below (Table 3). 

Conclusion :

EBM tries to bring out the best practices from the 

best quality evidences. The roadmap from evidence 

generation through various study designs and the 

utilization of these evidences for guideline 

formulation is time consuming and complex. 

Nevertheless, the final outcome i.e. the evidence-

based guideline is a scientific document, that 

categorizes the recommendations into strong and 

weak, is of utmost use to the evidence users i.e. the 

patients, clinicians, and policy makers. For patients, 

strong recommendation means that most people 

would want the recommended course of action; for 

clinicians / health care providers it means that most 

patients should receive the recommended course of 

action and for policy makers, the strong 

recommendation could be adapted as a policy in 

most situations and act as a guiding tool for planning, 

commissioning, and purchasing of healthcare 
[14]services.  Finally the quality of guidelines can also 

be judged by using the AGREE II instrument 

(Appraisal of Guidelines Research and Evaluation) 

which judges the quality with the help of 23 items in 

6 domains (scope and purpose, stakeholder 

involvement, rigor of development, clarity of 

presentation, applicability, editorial independence) 
[15]and two overall assessment domains.  Last but not 

the least, adaptation of trustworthy guidelines 

would not only improve patient outcomes by 

promoting beneficial  interventions while 

discouraging those that are ineffective or possibly 

dangerous but also provide practitioners with 

credible guidance on appropriate, evidence based, 

and ethical practice and bring uniformity in patient 

management.
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Introduction :

The strengths of internal assessment (IA) are 

threefold. One, there is an opportunity to provide 

timely corrective feedback to students. Feedback is 

recognized as the single-most effective tool to 
[1,2] 

promote learning. Two, IA can be designed to test a 

range of competencies, such as, skill in performing 

routine clinical procedures (giving injections, 

suturing wounds, performing intubation etc.), 

professionalism, ethics, communication and 

interpersonal skills, which are hardly assessed in the 
[3]

final examinations.  Three, the continuous nature of 

this assessment throughout the training period has 

the potential to steer the students' learning in the 

desired direction over time. The focus is on the 

process, as much as on the final product of learning. 

Internal assessment is a continuous process rather 

than a snapshot observation. Its key features are its 

ongoing nature and the use of multiple examiners; 

both help to minimize subjectivity in the assessment 

procedure.

Formative or Summative

A number of teachers get entangled in the 

formative or summative debate. Formative 
[1-3]

assessment has a major influence on Learning.  the 

educational utility of a summative or year-end 

examination is limited since it usually involves a 

single encounter with assessment of a limited 

number of competencies, mostly knowledge-based, 

with no opportunity for feedback and improvement. 

Internal assessment provides a very useful 

opportunity to not only test acquisition of knowledge 
[4-5]

but also provide feedback to make learning better. 

Emphasis on a wide range of competencies

While the acquisition of knowledge and skills is 

an important focus of IA, it also encompasses other 

competencies and qualities that are difficult to assess 

through a year-end examination. These include 

regularity, participation in learning Activities, 

preparation for seminars, skills in history taking / 

case study, case presentation, and performance in 

community projects, research projects (e.g. short term 

Indian Council of Medical Research projects) and quiz 

programmes.  Importance is  also given to 

communication skills, professionalism, ethics, 

academic honesty and interpersonal skills

Proposed Graduate Medical Regulations 

“Indian Medical Graduate” (IMG) possessing 

requisite knowledge, skills, attitudes, values and 

responsiveness, shall function appropriately and 

effectively as a physician of first contact of the 

community while being globally relevant.  The draft of 

the 2012 revised Regulations on Graduate Medical 

Education (GME) released by the Medical Council of 

India (MCI) stipulates that undergraduate students 

should have passed in their IA to be eligible to appear 
[ 6 ]

in the final university examinations.  The 

recommendation is for IA to be based on day-today 

records.

Problems with Internal Assessment in India

The major issues with internal assessment in India 

are: improper implementation, lack of faculty 

training, misuse or abuse, lack of acceptability among 
[7-8]all stakeholders and perceived lack of reliability.  

Objectivity refers to the consistency of marking 

between different examiners and is, therefore, a 

measurement issue. Reliability, on the other hand, 

refers to the confidence that we can place in the 

judgments we make and is, therefore, a decision-

making issue

Improper implementations: Implementation has a 

strong bearing on any assessment and its educational 

utility.

CME
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Lack of faculty training: Faculty development is 

prerequisite to proper implementation of any 

educational method. Lack of training is often the 

reason for poor implementation,  lack of  

transparency, and inadequate or no provision of 

feedback to students.

Misuse/Abuse: IA is often misused as an 
[9-10]examination without external controls. 

Lack of acceptability: The issues that lower the 

acceptability of IA from all its stakeholders are: 

variability in marking by institutions, too much 

'power' bestowed to single individuals (often 

departmental heads), too much weight age to single 

tests and a perceived lack of reliability. Reliability 

(also sometimes described as reproducibility) is 

commonly seen as 'consistency of marking'. The 

utility of any assessment is dependent upon its 

validity, reliability, acceptability, feasibility and 
[11-14]educational impact.  The purpose of IA is to 

provide feedback to students and teachers, and to 

improve student learning. It is proposed to be a 

longitudinal program spread throughout the MBBS 

training. IA is expected to be complementary to the 

end-of-training assessment (ETA) carried out by the 

affiliating Universities to test for attainment of 

intended competencies.

(1)Organize and Conduct Internal Assessment:   

For uniformity, Institutional Curriculum Group with 

several subcommittees dealing with Design and 

Implementation, Assessment, Student liaison, 

Clinical trainings, Ethics, Human care (one week 

induction/ orientation program at the beginning of 
 (2)MBBS course.   To allow greater spread of marks, 

each subject may be assessed out of a maximum of 

100 marks (50% for theory and 50% for 

practical/clinical component) in the ITA. IA can be 

divided into- Day to Day assessment, Internal/ 

terminal exam. and Preliminary exam; with 40%, 

30%, 30% weight age respectively.  ITA should make 

use of a number of assessment tools. For theory: 

(essay) questions, short answer questions (SAQ), 

multiple choice questions (MCQ), extended matching 

questions and oral examinations should be used. For 

practical/clinical assessment: Project work and its 

presentation, Field visit viva, village study, 

experiments, long cases, short cases, spots, objective 

structured practical/clinical examinations 

(OSPE/OSCE), mini-clinical evaluation exercise 

(mini-CEX) and objective structured long 

examination record (OSLER) should be used. Viva in 

practical/clinical assessment should focus on the 

experiments actually performed or cases actually 

seen rather than being a general viva.

All results should be declared within two weeks 

of the assessment. Students should sign on the result 

sheet in token of having seen the results. The results 

should also be uploaded on the college website 

within two weeks of being put up on the notice board. 

Students who do not pass in any of the assessments 

Theory (Max. marks 50)  Practical/clinical (Max. marks 50)  

Knowledge tests: using multiple tools 
   

40
 

Practical and clinical skills
 
(Including 

communication  Skills, bedside  manners):                                                           

using multiple tools                           35 

Preparation, participation, regularity, sincerity 
  

8
 

Regularity, sincerity, professionalism
, 

presentation                                                        8 

Other academic activities: quiz, seminar etc.      2 Log books                                                           5 

 ICMR or other projects, community work, etc.       2 

Table 1 :  Division of Marks

Raval & Talsania Internal Assessment
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should have the opportunity to appear for it again – 

however, any repeat assessment should not be 

conducted earlier than two weeks of the last to allow 

students to meaningfully make good their 

deficiencies. Only one additional assessment may be 

provided to make good the deficiency. If a student is 

unable to score 50% even after an additional 

assessment, he should repeat the course/posting 

and appear for University examinations 6 months 

later.

Teachers should provide feedback to students 

regarding their performance. A group feedback 

session should be organized within a week after 

declaration of results. However, for persistently low 

achieving students, one-to-one feedback sessions 

may be organized. To use the power of assessment 

meaningfully for better learning and to ensure 

stability in assessments, all colleges should appoint a 

Chief Coordinator. All the teaching departments 

should also appoint a teacher as coordinator to plan 

and organize ITA. Departments should coordinate 

among themselves and with the Chief Coordinator to 

ensure that students do not have assessment in more 

than one subject during the same week. As far as 

possible, all ITAs should be scheduled on Monday 

mornings so that students get the weekend to 

prepare and do not miss classes. For clinical subjects, 

the practical component of the ITAs should be 

scheduled at the end of clinical postings. The 

minimum number of ITAs for each subject should be 

specified in the beginning of the term. The plan and 

tentative dates of assessment should be put up on the 

notice board within the first month of starting that 

phase of training. The ITA plan of each department 

should be developed as a standard operating 

protocol (SOP) document, approved by the 

Curriculum/ Assessment committee of the college 

and reviewed (and revised if required) annually. This 

document should be made available to the students 

at the beginning of each phase.

Record keeping: It is important to maintain a 

good record of performance in ITA to ensure 

credibility. Students should have access to this 

record and should sign it every three months

Currently, faculty development is carried out 

through the basic course workshops on medical 

education; this needs to be scaled up for capacity 

building of medical teachers. It is also imperative that 

the students be sensitized to the ITA program for 

MBBS during the proposed foundation course (the 

first two months before Phase I of MBBS). Medical 

competence is an integrated whole and not the sum 

of separate entities. No single instrument will ever be 

able to provide all the information for a 

comprehensive evaluation of competence.

Conclusion :

The successful use of IA as a tool for promoting 

learning entails the following:

1. IA has to be based on day-to-day observation of 

the student.

2. It should focus on the process of learning as much 

as on the amount of learning.

3. It should evaluate competencies which are 

d i f f i c u l t  to  a s s e s s  t h ro u gh  te r m - e n d  

examinations.

4. All teachers of the department should be 

involved in the assessment process to make for 

greater reliability.

5. The results should be used not only to document 

the student's progress, but also to provide 

feedback while the student still has time to 

improve on the basis of the feedback.

6. Meticulous record-keeping is essential for the 

efficacy and credibility of the process.
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Abstract :

Introduction : Glycemic control plays the main role in diabetes management which mainly depends 

upon patient adherence to the treatment plan. Accurate assessment, adherence to medications, diet care, 

foot care and exercise is necessary for effective management of diabetes, as non-adherence leads to 

development of short-term risks as well as long-term complications which declines the quality of life of 

diabetic patients. Objective : The present study was conducted to study socio-demographic profile of 

diabetic patients, to find out prevalence rates of non-adherence to medications, diet care, foot care, exercise 

among type-2 diabetic patients and to find out association between non-adherence to medication, self-care 

practices and health related quality of life based on five domains among type-2 diabetic patients.                  

Method : A cross sectional study was conducted from October to November 2016 infield practice areas of B. 

J. Medical College, Ahmedabad to find out prevalence rates of non-adherence to medications, diet care, foot 

care, exercise among type-2 diabetic patients. Total 130 diabetic patients diagnosed since at least 1 year and 

age >25 years were interviewed using a predesigned schedule adapted from EQ-5D questionnaire.                 

Results : High non-adherence rate was found for exercise (76.8%) followed by foot care (70.7%), 

medication (56.1%), blood glucose monitoring (46.9%) and diet care (25.3%). There is significant 

association between mobility problem and poor foot care practices (p<0.05); between discomfort/pain and 

poor foot care practices (p<0.05); between anxiety/depression problem and medication non-adherence 

(p<0.05). Conclusion : In the present study high rate of non-adherence was found and it also reflected that 

non-adherence patient had poor quality of life.

Key words : EQ-5D, Health related quality of life (HR-QoL), Medication, Non-adherence, Self-care practices, 

Type-2 diabetes 

Introduction :

I n  c u r re n t  c e n t u r y,  g l o b a l i z a t i o n  a n d  

industrialization, has led to a paradigm shift in the 

patterns of disease worldwide with life-style 

related/chronic diseases such as diabetes becoming 

more prevalent. Prevalence of diabetes in India is 
[1]7.8% (males-7.9% and females-7.5%)  and 

proportional mortality due to diabetes in India in 
[1]2016 is 2% . India has become diabetic capital of the 

[2]
world.

Diabetes Mellitus (DM) and its prevalence are 

rising rapidly all over the globe at an alarming rate. 

This prevalence continues to climb, because of an 

ageing population and rising obesity rates across the 

world.

Previously a disease of the middle aged and elderly, 

type 2 diabetes has recently escalated in all age groups, 
[3]

including adolescents.  This means, in developing 

countries most diabetic patients acquire the disease 

during the most productive period of lives. This will 

have major implications with respect to health care 

needs and costs as they will live up to an older age to 

develop chronic complications of diabetes. 

It is clear that chronically ill individuals have lower 

mean health related quality of life (HR-QoL) when 
[4]

compared to healthy adults.  Thus type2 diabetics 



:: 18 ::

have to face many problems which may have an 

impact on their HR-QoL. Increasing burden of 

morbidity and mortality due to diabetes warrants 

urgent attention towards measures to control it. 

Because of its chronic nature and multi-organ 

involvement diabetes also affects the costs of 

treatment and quality of life both in patients and 

people around them.  

The definition of adherence, according to the 

WHO is the extent to which persons' behaviour – 

taking medication, following a diet, and/or 

performing lifestyle changes – corresponds with 

agreed recommendations from the health care 
[5]provider.  Non-adherence to medication and self 

care among diabetic patients lead to short-term risks 

and long-term complications as well as declines the 

quality of life. This study aims to find out the 

association between non-adherence to self-care 

practices, medication and health related quality of life 

among type-2 diabetic patients.

Method :

A cross-sectional study was conducted during 

October-November 2016 in field practice areas of 

B.J.Medical College, Ahmedabad. Being a purposive 

sampling, 130 diabetic patients diagnosed since at 

least 1 year and age >25 years and patients who were 

able to give proper medication history were selected 

by purposive sampling method from field practice 

areas of B. J. Medical College, Ahmedabad. 

A three – part questionnaire was designed. The 

first part consisted of socio demographic information 

and family history of diabetes. Part two contained 

questionnaire of self – care practices related to 

diabetes (Blood glucose monitoring, diet, foot care, 

exercise, smoking and medication) and part three 

consisted of the EQ-5Dquestionnaire (EuroQol 
[6]

Group, 2009).  EQ-5D questionnaire has five 

domains – mobility, self-care, usual activities, 

pain/discomfort and anxiety/depression.

They were interviewed using a predesigned 

schedule adapted from EQ-5D (EuroQol Group, 2009) 

questionnaire, based on five domains after being duly 

informed. Patient who were unable to answer a short 

list of simple questions (e.g. age, address, self care 

behaviour practice, medication history) were 

excluded.

The health care providers write subsequent date 

of testing on the case sheet of the patient. A patient 

was considered non-adherent if they missed and did 

not get their blood glucose monitoring done on the 

prescribed date.

For diet, a patient was considered non -adherent 

if they did not follow the recommended dietary 

intake and advised quantity and quality of food by 

their doctors.

Non-adherent to foot care was defined as, not 

following the basic foot care principles such as daily 

examination, cleaning, wearing correct size and 

shape shoes and cutting nails regularly.

Non-adherent to exercise was defined as not 

doing daily exercise <45 min/day. 

Non-adherent to medication was positive if any of 

the following choices is present: don't observe the 

time of intake, change the prescribe amount and 

dose, change the dose according to their convenience. 

In addition, cross check was done by checking their 

prescription.

Informed consent was obtained from all 

respondents after full explanation of the nature, 

purpose and procedures used for the study.

Data analysis was done by using Microsoft Excel 

2016 and appropriate statistical tests were applied. 

Results : 

A total of 130 diabetic patients were included in 

the study. Among total diabetic patients, 50.7% were 

male and 49.2% were females. Mean age of the 

patients was 56.71 ± 10.97 years.

Approximately half of the patients were either 

illiterate or attended primary school (50.6%)  

followed by one fourth of the diabetic patients who 

are educated up to high school (26.9%). Most of the 

diabetic patients (66.1%) were from class III and 

class IV socio economic class as per modified Prasad 

classification (May-2016). (Table 1)

Bhanat et al A Study on Non-Adherence to Medication...
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Table 1: Socio-demographic profile of diabetic patients Table 2: Non-adherence rate for different variables

Variable Frequency Percentage

Education

Illiterate 34 26.0

Primary school 32 24.6

Secondary school 18 13.8

High school 35 26.9

Graduate 11 08.4

Socioeconomic  status*

I 2 01.5

II 26 20.0

III 45 34.6

IV 41 31.5

V 16 12.3

Variables

Diet care 33 25.3

Foot care 92 70.7

Exercise 100 76.8

Medication 73 56.1

Regular blood 

glucose monitoring 61 46.9

Frequency Percentage

Figure 1 : Profile of the Health Related Quality of Life 

(HR-QoL) among patients based on five domains.

In the present study 64.6% diabetic patients were 

overweight or obese according to WHO BMI 

classification 2016 while Mean BMI was 26.1 (± 6.7) 

kg/m². Figure 1 show that 40% diabetic patients 

were having mobility problem, 37.7% were having 

self-care problem, 38.4% were having problem in 

doing usual activities, 27.7% were having 

discomfort/feeling pain and 27.6% were having 

anxiety/depression.

The non-adherence rate among patients is shown 

in Table 2. Around 76.8% diabetic patients did not 

adhere to exercise. Non-Adherence to foot care was 

70.7%, to diabetic medication 56.1%. Non adherence 

to regular blood glucose monitoring was 46.9% while 

25.3% non- adhered to diet care.

Table 3 shows the relationship between levels of 

non-adherence to self care practices and Health 

Related –Quality of Life among the patients. 

Significant association was found between mobility 

problem and non-adherence to foot care practices 

(p<0.05) and medication (p<0.05). Significant 

association was also found between non-adherence 

to foot care and problem in usual activities.

Significant relationship existed between 

discomfort/pain and non-adherence to foot care 

practices (p<0.05). Significant association was also 

found between anxiety/depression problem and 

exercise non-adherence (p<0.05) and medication 

non-adherence (p<0.05). Relationship between non-

adherence to regular blood glucose monitoring and 

mobility also depicted significant difference.

A simple logistic regression analysis is presented 

for each of the health related quality of life  in relation 

to socio-demographic, clinical features and 

adherence to self care practices (Table 4) and it was 

found  that except adherence to foot care no other 

variables had effect on quality of  life. The model 

explained 2% variability in the scores. 

Healthline Journal Volume 9 Issue 1 (January-June 2018)

*Modified Prasad classification  for socio-economic 

status  (May-2016)



:: 20 ::

Table 3 : Relationship between non-adherence to self-care practices and health related quality of life (N=150)

HR - QoL

Non- adherence to

Diet (n=33) Foot -care 

(n=92)

Exercise  

(n=100) 

Medication
( n=73)

Regular blood 

glucose 

monitoring 

(n=61)

Mobility

Problem 13(40%) 47(51%) 44(44%) 36(49.3%) 30(49.2%)

No problem 20(60.6%) 45(48%) 56(56%) 37(50.6%) 31(50.8%)

χ2 /p 0.01/0.934  16.12/0.001 2.89/0.089 6.02/0.014 0.69/0.407

Self care

Problem 13(39.3%) 44(47.8%) 39(39%) 31(42.4%) 25(41%)

No problem 20(60.6%) 48(52%) 61(61%) 42(57.5%) 36(59%)

χ
2 
/p 0.055/0.815 13.763/0.001 0.316/0.574 1.615/0.204 0.530/0.467

Usual activities

Problem 17(51.5%) 44(47.8%) 43(43%) 32(43.8%) 27(44.3%)

No problem 16(48.4%) 48(52%) 57(57%) 41(56.1%) 34(55.7%)

χ
2 
/p 3.184/0.074 11.661/0.000 3.771/0.052 2.031/0.154 1.63/0.201

Pain/discomfort

Problem 12(36.3%) 32(34.7%) 29(29%) 24(32.8%) 19(31.1%)

No problem 21(63.6%) 60(65.2%) 71(71%) 49(67.1%) 42(68.9%)

χ 2 /p 1.661/0.197 7.902/0.005 0.370/0.543 2.235/0.135 0.685/0.408

Anxiety/depression 

Problem 11(33.3%) 27(29.3%) 32(32%) 28(38.3%) 19(31.1%)

No problem 22(66.6%) 65(70.6%) 68(68%) 45(61.6%) 42(68.9%)

χ
2 
/p 0.703/0.402 0.431/0.512 4.016/0.045 9.455/0.002 0.685/0.408

Discussion :

Diabetes involves multiple organs and it is 

chronic in nature so proper management of diabetes 

is needed to improve the quality of the life of the 

patients. Successful management depends upon the 

extent to which a person's adherence of keeping 

appointments, regular monitoring of his/her 

glycemic status, taking medication and making 

lifestyle changes. This study was done to assess the 

association between non-adherence to self-care 

practices, medications and health related quality of 

life. 

In present study sample size was less (130) as 

compared to the other studies done by Farzana Saleh 

Bhanat et al A Study on Non-Adherence to Medication...
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Table 4 : Logistic regression analysis of predicting variables for health related quality of life. 

Health related quality of life (domains)

 

Socio-

demographic, 

clinical 

characteristics 

and self-care 

practices

 

Mobility problem

 

Self-care 

problem

 Usual activity 

problem

 Pain/discomfort

 

Anxiety/ 

depression

 

β β β

 

P-value

  

P-

value

 

 

P-

value

 β

 

P-

value

 β

 

P-

value

 

Sex

 

-0.92

 

0.10

 

-1.20

 

0.03

 

-1.30

 

0.02

 

-1.47

 

0.01

 

1.96

 

0.00

 

Education

 

0.08

 

0.87

 

-1.15

 

0.03

 

-0.19

 

0.72

 

-0.66

 

0.22

 

-0.73

 

0.17

 

Occupation

 

0.53

 

0.34

 

0.32

 

0.56

 

1.23

 

0.04

 

1.37

 

0.02

 

-1.62

 

0.03

 

Duration of 

having 

DM(years)

 

-0.63

 

0.21

 

-0.09

 

0.85

 

-0.61

 

0.21

 

-0.39

 

0.44

 

-0.09

 

0.87

 

Family H/O of 

DM

 -0.83

 

0.06

 

-0.32

 

0.45

 

-0.24

 

0.59

 

0.06

 

0.89

 

-0.09

 

0.84

 

H/O having 

Hypertension

 -0.13

 

0.76

 

-0.58

 

0.17

 

-0.73

 

0.09

 

-0.69

 

0.13

 

-0.15

 

0.75

 

Exercise

 

0.37

 

0.50

 

-0.27

 

0.62

 

0.68

 

0.22

 

0.05

 

0.94

 

0.86

 

0.20

 

Diet care

 

-0.49

 

0.35

 

-0.17

 

0.75

 

0.77

 

0.13

 

0.75

 

0.17

 

-0.19

 

0.73

 

Regular BG 

monitoring

 -0.05

 

0.91

 

-0.58

 

0.23

 

-0.74

 

0.14

 

-0.63

 

0.22

 

0.28

 

0.60

 

Foot care

 

1.92

 

0.00

 

2.26

 

0.00

 

1.58

 

0.01

 

1.67

 

0.02

 

-0.74

 

0.25

 

Knowledge of 

DM

 

0.62

 

0.23

 

0.40

 

0.44

 

0.95

 

0.07

 

0.12

 

0.83

 

0.20

 

0.73

 

DM 

Medication

 

0.68

 

0.12

 

0.12

 

0.79

 

0.29

 

0.51

 

0.30

 

0.53

 

1.84

 

 

0.00

 

R²=0.21

 

R²=0.20

 

R²=0.21

 

R²=0.16

 

R²=0.22

 

β = standardized regression coefficient  

R²=coefficient of determination  
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[7]
et al in Bangladesh  and Taruna Sharma et al in 

[8]Dehradun, Uttarakhand. 

In present study mean age ± SD of diabetic patients 

was 56.71 ± 10.97 years almost similar to a study 
 [7]

done by Farzana Saleh et al .

In the present study more than half of the patients 

were either overweight or obese according to WHO 

BMI classification 2016 while the study done by 

Farzana Saleh et al had 78.8% patients being 

overweight or obese according to Asian BMI cut-off 
[7]

value . The present study depicts the lack of physical 

exercise and modern life style adaptation by diabetic 

patients in our study which leads to various 

morbidity and mortality. 

In the present study non adherence to exercise 

and foot care was highest followed by blood glucose 

monitoring and diet modification. However, in the 

study done by Farzana et al the rate of non -
[7]adherence was very low.  A study done in 

Uttarakhand by Taruna Sharma et al, non-adherence 

to diet and exercise was 31.7% and 23.3% 
[8] 

respectively. Compared to other studies the rate of 

non-adherence was relatively high for different self 

care practices.

In present study approximately, half of the 

diabetic patients did not adhere to diabetic 

medication and did not had diabetes disease 

knowledge while in study done by Waleed M Sweileh 

in Palestine and Joan N Kaliyago et al in Uganda 

revealed that (42.7%) and (28.9%)diabetic patients 
[9, 10]

did not adhere to medication respectively. A study 

done by Taruna Sharma et al in Dehradun, 

Uttarakhand revealed that 16.6% diabetic patients 

were non-adherent to diabetic medication.[8]This 

explains there is low education level, lack of 

awareness and lack of disease knowledge among the 

participants.  

In the present study 40% of the diabetic patients 

had problem in mobility, in self care, in usual activity 

and one fourth had discomfort/pain whereas a study 

done by Farzana Saleh et al in Bangladesh, half of the 

patients had problem in mobility, majority had 

pain/discomfort and anxiety/depression which 

explains that diabetic patients those who do not 

adhere to diabetic medication and different self-care 
[7]practices have lower quality of life. 

Conclusion : 

In present study non-adherence rate was 

reflected by poor health related quality of life based 

on five domains among study subjects. High 

prevalence for non- adherence rate was found for 

exercise and foot care followed by medication, 

regular blood glucose monitoring and diet care. 

Significant association was seen between non-

adherence to various self care practices and health 

related quality of life based on five domains. 

Recommendations : 

Diabetic patients should be educated regarding 

importance of adherence to medication, exercise, 

diet care, and foot care practices to live healthy life. 

Individuals with diabetes disease should make major 

lifestyle changes and learn to live with regular blood 

glucose monitoring, taking medications regularly 

and dealing with complications of the disease and 

self care. It is recommended that all effort should be 

made to promote behavior change and to improve 

quality of life in people with diabetes. To achieve this, 

an appropriate, strong and effective patient 

education, motivation programs and patient-doctor 

relationship should be planned.
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Introduction :

“Multiple Choice Questions (MCQs)” is a common 

practice to assess the knowledge of the MBBS 

students as a class room exam and even as an 

entrance test for post graduation. It made up of a 

question and a set of options. Each question has only 

one correct answer and usually, right answer gets set 

number of marks towards total marks while wrong 

answer earns nothing or it will be penalized, to 
[1,2]

discourage guessing.

MCQs are superior over the written exam as, (1) it 

can be scored rapidly and (2) it provides quick result 

(3) it is proved efficient to assess the knowledge of 

Original Article

Abstract : 

Introduction : Single best answer MCQs (Multiple Choice Questions) are becoming a popular  form of 

formative as well as summative assessment in educational institutes, not only but including medical field. 

Formation of MCQs with appropriate level of difficulty and excellent level of discrimination power is a huge 

task and failing in it, results in failure of test and by that we end up with poor discrimination among high and 

low performing students.  Difficulty index (p-value) and Discrimination Indices (DI) are  tools that enable us 

to choose appropriate MCQs while planning the assessment of students. Method : The cross-sectional study 

was conducted in the department of Community Medicine of Government Medical College, Surat in June-

July 2016, with 103 medical students of third year. As a routine practice formative assessment was planned 

with 40 MCQs, each have 4 options with one single best response as a key answer. The MCQs were 

analyzedfor difficulty index, discrimination index. Result : Analyzed item with p-value and DI showed half 

of the items were at appropriate difficulty level (p-value between 30% - 70%), with excellent discrimination 

power (>0.24) and substantial proportion of item had poor discrimination ability. Two items found to have 

negative discrimination value while another two had zero discrimination power. Conclusion : Item analysis 

is an excellent tool that help us in formation of proper MCQs that have average Difficulty Index (DIF) with 

excellent Discrimination Index (DI). Poorly formed MCQs should be revised or discarded for future 

assessment.

Key words: Difficulty index, Discrimination index, Item analysis, MCQs

large number of students together and (4) it is also 

possible to test the candidates at the desired level of 
[3]difficulty by varying the difficulty of questions.  

Written test has lots of drawback like; (1) 

handwriting of students is not neat and clean (2) way 

of presentation of students has lots of differences (3) 

supplementary use is very high as compared to MCQs 

to evaluate status of children's knowledge and (4) 

teachers' appreciation over written answer is quite 
[4]different.  Bloom's taxonomy also mention that well 

framed MCQs are able to access cognitive domains 

such as analysis, synthesis and application of 

knowledge, instead of just remembering isolated 
 [5]information.
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The purpose of MCQs is to differentiate students 

in to good and poor performing students. So it 

becomes utmost important that quality of MCQs is 

also maintained at high standard, because poorly 

framed MCQs may be confusing evaluation tools, and 
[6] 

it affects performance of high ability students. So, 

before giving MCQs for formative or summative 

assessment it is good to find out that; (1) How much 

are you sure that the MCQs are appropriate level of 

difficulty? (2) How will you know that the test 

efficiently separates between students who do well 

on the overall test and those who do not? 

The long term objective of this study was to frame 

good quality of MCQs to set up a question bank for 

reference in future. 

Method :

As a routine practice, formative assessment of 
rd103 students of 3  year part I MBBS was held in the 

subject of Community Medicine at the Department of 

Community Medicine, Government Medical College, 

Surat,Gujarat. There were 40 MCQs, each have 4 

options with one single best response as a key 

answer. One mark was awarded for each correct 

answer and there was no penalty (negative 

markings) for incorrect response. The time allotted 

was one minute for each MCQ. Students were 

instructed that any discussion or otherwise 

inappropriate communication between them was 

not accepted.  After the completion of exam, answer 

sheets were checked and data was entered in to excel 

sheet. Score of the students set in highest to lowest 

order. Afterward, the 27% of the students at the top 

and the 27% at the bottom were separated for the 

analysis, which was called high and low achieving 

students respectively.

[7 -9]Item Analysis was used to analyze:

• Difficulty index (DIF or p-value): It was also 

called ease index, and used to determine whether 

the item was of suitable level of difficulty for the 

batch of students tested. It ranges between 0 and 

100%. Difficulty index was a misnomer as bigger 

was the value, easier was the item and vice versa.

- p value = [(H + L)/N] × 100

Where, H - Correct response given by high 

performing students

L - Correct response given by low 

performing students

N - Total number of students in both 

groups

Interpretation of p-value as under:

• p-values> 70% - very simple questions.

• p-values< 30% - very hard items.

• p-value is between 30% to 70% - average items.

- Discrimination index (DI): It described the 

capability of a question to discriminate between 

students of good and poor performing. It ranged 

between 0 and 1. Higher the value of DI, question 

was more proficient to discriminate between 

students of higher and lower abilities.

- DI = 2 × [(H − L)/N]

Where, H - Correct response given by high 

performing students

L - Correct response given by low

performing students

N - Total number of students in both

groups

Interpretation of discrimination index was as under:

•  0.35 or higher - Excellent discrimination ability

• 0.25 to 0.34 - Good discrimination ability

• 0.15 to 0.24 - Marginal discrimination ability

• < 0.15 - poor items

Ethical consideration: ethical permission for the 

study was not taken from the institute. Our study was 

insight to change assessment of students and no any 

harmful technique was required to complete entire 

study.

Results :

A total of 103 students appeared in the formative 

assessment which consisted of 40 – single best 

Chhaya et al A Study on Quality check on MCQ...
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Table 1 : Descriptive analysis of 40 one-best answer MCQs

Table 2 : Difficulty index and discrimination index of the 40 one-best respond MCQs

Sr no  Item description Values  

1 Total number of students  103 

2 Total MCQs  40 

3 Minimum score obtained for correct answer  10 

4 Maximum score obtained for correct answer  33 

5 Total mean score achieved  23 ± 4.52  

6 Mean score of higher achieving students  28.5 ± 1.91  

7 Mean score of low achieving students  17.57 ± 2.42  

8 Mean of difficulty Index (DIF)  57.62 ± 25.14  

9 Mean of discrimination Index (DI)  0.27 ± 0.22  

Q. No.  p-value DI    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

  
  

  

  

Q. No.  p-value DI  

1 34 0.39 21 52 0.54 

2 36 0.00 22 88 0.04 

3 61 0.50 23 39 0.00 

4 29 0.21 24 34 0.61 

5 71 0.36 25 82 0.36 

6 96 0.07 26 93 0.07 

7 41 0.6 27 57 0.25 

8 39 0.14 28 63 0.46 

9 14 0.21 29 41 0.61 

10 11 -0.07 30 80 0.32 

11 91 0.11 31 50 0.50 

12 57 0.57 32 84 0.11 

13 41 0.39 33 91 0.11 

14 63 0.32 34 16 0.04 

15 61 0.79 35 59 0.39 

16 64 0.21 36 91 0.11 

17 75 0.36 37 91 0.11 
18 16 0.25 38 59 0.46 

19 18 -0.29 39 88 0.11 

20 63 0.39 40 66 0.25 

Healthline Journal Volume 9 Issue 1 (January-June 2018)
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Difficulty index  No.  %  Action  

> 70% (too easy)  13 32.5 Revised/ Discard  

30% - 70% (average difficulty)  21 52.5 Store 

< 30% (too hard)  6 15 Revised/ Discard  

Total   40 100  - 

Discrimination Index  No %  Action  

≥ 0.35 (Excellent discrimination)  17 42.5 Store 

0.25 - 0.34 (Good discrimination)  5 12.5 Store 

0.15 - 0.24 (Marginal discrimination)  3 7.5 Revised/ Discard  

<0.15 (Poor discrimination)  15 37.5 Revised/ Discard  

Total  40 100  

 

Discrimination Index  
Difficulty Index  

too hard average  too easy 

D=< 0.00  2 (revise/ discard) 2 (revise/ discard) 0 (revise/ discard) 

0 < D < 35  4 (revise/ discard) 5 (store) 10 (revise/ discard) 

D>= 35  0  14 (store) 3 (store) 

Table 4 : Assessment of 40 MCQs based on Discrimination index

Table 5 : Inter-relationship of difficulty index and discrimination index for 40 one-best respond MCQs

Table 3 : Assessment of 40 MCQs based on Difficulty index

response from the subject of community medicine. 

Descriptive analysis for each item consist of range of 

correctness, mean score in upper, middle and lower 

group, mean of DIF and DI given in table 1.

(Table 2) The p-value and DI were calculated for 

each MCQ. Question no. 10 and 19 has negative 

discrimination value while question no. 2 and 23 has 

zero or no discrimination ability.

( The difficulty index was worked out and 

it showed that 52.5% of question had moderate or 

average difficulty index (30% - 70%). It also revealed 

that 15% of MCQs were too much hard while 32.5% 

MCQs were considered too easy. 

Out of 40 MCQs, 22 had excellent to good 

Table 3) 

(Table 4) 

discrimination ability, while 18 had marginal to poor 

discrimination ability.

The inter-relationship of the two index 

revealed that 22 (55%) items were 'perfect' having a 

p-value from 30 to 70, as well as a DI > 0.24.

Discussion :

One correct response out of many type of MCQ is 

most efficient tool for formative assessment of 

medical students; however this competence 

exclusively depends on quality of MCQ. Properly 

constructed multiple choice questions assess higher-

order cognitive processing of Bloom's taxonomy such 

as interpretation, synthesis and application of 

knowledge, instead of just testing recall of isolated 

(Table 5) 
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[5]facts. Poorly framed MCQs were not able to 

distinguish students who performed well from their 

counterpart and our test became a failure attempt. 

Item analysis is one of that tools that would protect us 

from that failure. Tarrent and Ware also validated 

that flawed MCQ items affected the performance of 

high-achieving students more than borderline 
[10]students.

In  the  present  study,  the  mean  p  value  was  

57.62 ± 25.10, which  was in the range of excellent  

level  of difficulty (p=30 to 70 %). Our finding was 

corroborative with that of Mukherjee P and Mehta G 

who reported mean p value of 61.92 and 63.06 
[11,12]

respectively.  However few studies have reported 
[13,14]lower mean p values.

DI is ability of item to distinguish between 

students of higher and lower abilities. Noteworthy, 

more difficult questions were answered incorrect by 

every student and too easy question answered 

correct by each student. So this type of questions has 

no discrimination power and we have to remove such 

type of questions from the test. Add to that, the 

question with negative discrimination index produce 

inverse result that it can be answer right by poor 

performing student and wrong by good performing 

student. Wrong answer key, vague framing of 

questions or generalized poor preparations of 

students are most responsible explanation for 

negative discrimination index. Further, item of 

having zero DI that means either it answered right by 

all or answered wrong by all, needs to be removed 

from assessment.

The mean DI found in this study was 0.27 ± 0.20 

which is considered practically well, yet considerable 

proportion of items (47.5%) had poor DI. Earlier 

studies of Mukherjee P and Hingorjo MR reported 

mean of DI 0.31 ± 0.27and 0.46 ± 0.08                
 [11, 15]respectively.  

One study in our literature reported lower mean 
[8]

DI of 0.14 ± 0.19. Items with DI > 0.35 were 42.5%, 

DI between 0.25 and 0.34 were 10%, DI 0.15 - 0.24 

were 10% and DI <0.15 were 37.5%, which shown 

that almost 47.5% of MCQ in our study need to be 

[15]revised. Earlier study of Hingorjo MR  reported, 

items with DI > 0.35 were 62%, DI between 0.25 and 

0.34 were 14%, DI 0.15 - 0.24 were 12% and DI <0.15 

were 12% (24% of MCQ need to be revised).Two 

items (4%) in our study had negative DI and two 

items (4%) had zero DI.Few studies reported higher 
[11,13,15]

proportion of negative DI.

We  found  22items  (44 % )  to  be  'ideal'  having  

a  good  p  value  (30  to  70%),  as  well  as  good  to 
[15]excellent DI (≥ 0.25). HingorjoMR  found 32 items 

(64%) as ideal having a p - value from 30 to 70, as well 

as a DI > 0.24.Other researchers have reported 24%, 
[11-13]30% and 46% items to be ideal in their studies. 

Conclusion :

Items analyzed in the study showed that half of 

the items in assessment tool had poor or marginal 

discrimination power and half items had average 

difficulty level with excellent discrimination 

index.Results from this study highlighted the 

importance of item analysis. Items having average 

difficulty and excellent discrimination should be 

incorporated into forthcoming tests. This would also 

improve the general test score and appropriately 

discriminate among the students
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Abstract:

Introduction : The invention of therapeutic use of radiation in various carcinomatous lesions lead to 

injuries of adjacent normal tissues, especially radiation induced fibrosis after administration of 

radiotherapy in patients of carcinoma breast. Objectives : The present study aims to find out prevalence of 

radiation induced fibrosis and evaluate impact of radiation therapy on functional and radiological 

parameters of pulmonary tissues in patients of carcinoma breast using spirometry and HR CT scan.   

Method : A total of 38 patients of carcinoma breast were evaluated with subsequent follow-up visits after 

administration of radiotherapy to assess changes in physiological function, type of radiological reaction etc. 

Results : The prevalence of radiation induced fibrosis in carcinoma breast patients was 13.16% with 

majority (80%) of cases with apical lateral involvement of lung tissue. Moreover, frequency of radiation 

induced fibrosis is directly proportional to mean lung dose and percent irradiated lung volume.

Key Words  : Breat Cancer, Irradiation, Lung, Radiotherapy

Introduction : 

Carcinoma breast has been ranked number one 

cancer among Indian women with age incidence and 

mortality rate as high as 25.8 and 12.7 per 1 lakh 

women. Better awareness and availability of modern 

diagnosis and treatment facilities would cause a 
[1]

favorable clinical picture in the country. 

Radiotherapy is believed to reduce mortality and 

improve life expectancy of carcinoma breast 

patients. Studies on meta-analysis revealed that 

there was little effect of radiotherapy on early deaths, 

but for later deaths, analysis observed reduced 
[2]annual mortality rates from carcinoma breast. 

The success of radiotherapy hinges on delivering 

radiation selectively to the sites of malignancy while 

sparing the adjacent normal tissues. Although 

radiotherapies are carefully planned to include the 

smallest possible amount of healthy tissue, some 

normal tissues surrounding malignancy are 
[3]irradiated, which result in symptomatic injury.  For 

example, the lungs are particularly radiosensitive 

and are susceptible to radiation pneumonitis and 
[4]fibrosis.  Therefore, the total dose that can be safely 

be delivered to patients with tumors in the thoracic 

cavity has to be limited because of risk of these 

complications.

In community medicine perspective, it is 

essential to know effect of radiation on adjacent 

tissues especially highly sensitive tissues like lungs 

in patients of carcinoma breast. Dose and duration of 

radiotherapy in carcinoma breast patients are 

predictors of structural and functional damage to 

pulmonary tissues in form of radiation pneumonitis 

and pulmonary fibrosis and knowledge of it can be 

useful in prevention of such conditions.

In this study, we tried to evaluate lung injury in 

the patients requiring post-mastectomy radiation 

therapy (PMRT). Routinely in PMRT underlying lung 

gets involved.  We quantified the changes in lung 

physiology using pulmonary function tests and 
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anatomical changes using radiologic investigations 

(Chest X ray and HRCT Imaging).

Aims and Objectives :

1. To determine the changes in lung functions 

(detected by spirometry) 0-12 months after 

treatment for breast cancer with radiotherapy 

alone or radiotherapy in combination with 

chemotherapy.

2. To determine the pre and post radiation (0-12 

months)  anatomical changes in the lungs 

(detected radiologically) 

3. To determine safe dose-response relationship 

between radiotherapy dosage and lung function.

Method:

It was a prospective observational study 

including all patients aged 18 years or more having 

ductal carcinoma in situ or stage I to III invasive 

carcinoma, who require adjuvant radiation therapy 

using 3D CT technique to the breast or chest wall (2-

field radiotherapy [2FRT]) with or without supracla-

vicular/post-axillary boost (4-field radio-therapy 

[4FRT]), to 50.4 Gy in 28 fraction lung DVH 

parameters (V10, V20, V30, V40).

Baseline investigations were carried out and 

relevant data collected before administration of 

radiation therapy (visit 0). Then, these patients were 

followed-up at 3, 6, 9 and 12 months after completion 

of radiation therapy.

We excluded patients suffering from bronchial 

asthma, or other lung diseases like active 

tuberculosis, lung cancer, cystic fibrosis, lung 

resection, presence of lung infiltrates or metastasis 

before initiation of radiation therapy.

We included all patients diagnosed with 

Carcinoma breast attending OPD between January 

2007 to December 2009 at TB and Chest 

Department, P.S. Medical College, Karamsad, Gujarat, 

and found 44 cases eligible for our study. Of these, 6 

patients were excluded (2 having incomplete 

treatment, one shifted to another district, and 3 lost 

to follow-up as they were NRIs). So, we have 38 

patients remaining in our study.

Spirometry was done at baseline and 3, 6, 9 and 

12 months after radiotherapy using Cosmed Pony FX 

Spirometer. FEV1, FVC and FEV1/FVC ratio were 

measured. Parameters were expressed in percentage 

of the predicted normal values (adjusted for age, sex, 
[5]

height & weight) as well as in absolute values.  PEFR 

was measured using pulmopeak peak flow meter and 

was expressed in L/min.

Ethical Clearance :

The study was approved by institutional ethical 

committee of P.S. Medical College, Karamsad.

Prospective clinical evaluation of pulmonary 

fibrosis:

All patients were regularly checked at 3, 6, 9 and 

12 months after completion of treatment. All the 

patients were then classified into 3 groups. (a) No 

reaction: no registered respiratory symptoms.(cough 

with /without dyspnea, fever), (b) Slight reaction: 

respiratory symptoms caused by radiotherapy but 

not treated with corticosteroids and (c) Sever 

reaction: same as 2 but treated with corticosteroids.

Prospective evaluation of chest radiograph :

X-ray chest was done at baseline and 3, 6, 9 and 12 

months after radiotherapy and Cheat X-ray finding 

were divided into four grades viz., grade 1 – Linear 

streaks,  grade 2 – Patchy consolidation, grade 3 – 

Confluent consolidation and grade 4 – Atelectasis. 

The untreated side was used as a control and also 

information from pre-treatment chest x-ray and CT 

chest were collected.

Prospective evaluation of HRCT chest :

High Resolution CT (HRCT) chest was done at 

baseline and 6 and 12 month following the 

radiotherapy. The lung density on the treated side 

was examined using the standard lung window. An 

increase in density was graded according to a                    

CT –adapted modif ication of  Arriagada's  

classification i.e., 0 = no change, 1 =low opacity in 
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Charact eristics N (%)  

Mean age in Years (Range)  50.13 (33-76) 

Sex 

Male  2 (5.26) 

Female  36 (94.74) 

Site of involvement  

Right  23 (60.53) 

Left  15 (39.47) 

Chemotherapy Received  

Yes  37 (97.37) 

No  1 (2.63) 

Hormonal therapy Received  

Yes  29 (76.32) 

No  9 (23.68) 

Table 1 :  Demographic characteristics of study participants (n=38)

Table 2 :  Changes in pulmonary function in follow-up visits after radiotherapy

Parameters V0 V3 V6 V9 V12 

Average FVC  100.79 100.06 100.61 101.68 103.35 

Average FEV 1 98.30 98.80 98.59 100.10 101.58 

Average FEV 1/FVC ratio  104.21 104.95 103.88 104.49 104.67 

Average PEFR  385.52 383.42 381.56 377.72 374.28 

linear streaks, 2 = moderate opacity and 3 = complete 
[6]

opacity.  The lung was also divided into three 

regions suggested by Arriagada. i.e. Apical-Lateral 

(A-L),Central-Perihilar (C-P) and Basal–Lateral(B-L). 

Before starting of radiotherapy the average 

baseline FVC of the patients was 100.79%. Change in 

FVC after 3, 6, 9 and 12 months of completion of 

radiotherapy was - 0.73%, - 0.18%, + 0.89% and + 

2.56% respectively. Before starting of radiotherapy 

the average baseline FEV1 of the patients was 

98.30%. Change in FEV1 after 3, 6, 9 and 12 months of 

completion of radiotherapy was + 0.5%, + 0.29%, + 

1.8% and + 3.28% respectively. 

The average baseline FEV1/FVC ratio was 104.21. 

Change in FEV1/FVC ratio after 3, 6, 9 and 12 months 

of completion of radiotherapy was + 0.74, - 0.33, + 

Healthline Journal Volume 9 Issue 1 (January-June 2018)
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Arriagada’s classification V 0 V 2 V 4 

No reaction  38 27 12 

Slight reaction  0 5 2 

Moderate reaction  0 0 0 

Severe reaction 0 0 0 
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Table 3 : HRCT changes of lungs according to arriagada's classification

Table 4 : Radiation field and HRCT changes in patients diagnosed with radiation fibrosis  (n=5)

Table 5 : Relationship between radiation fibrosis and percentage irradiated lung volume     (PIV)

 Patient 

No.  

Radiation field  Chest Region 

involved  

Radiation  

1 Chest wall +Axilla +SCL region  A – L , B –L  Slight  

2 Chest wall +Axilla +SCL region  A – L  Slight  

3 Chest wall +Axilla +SCL region  A – L  Slight  

4 Chest wall +Axilla +SCL region  B – L  Slight  

5 Chest wall +Axilla +SCL region  A – L  Slight  

Mean lung dose  (Gy)  Total patients 

exposed N (%)  

Total patients 

developing 

Radiation fibrosis  

N (%)  

≤ 5 3 (7.9) 1(33.33) 

5.1 – 10 8 (21.05) 0 (0.00) 

10.1 – 15 19 (50.00) 3 (15.78) 

15.1 – 20  8 (21.05) 1 (12.5) 

Total  38 (100) 5 (13.16) 

Table 6 : Relationship between radiation fibrosis and mean lung dose

PIV (%)  No. of 

patients 

exposed 

N(%)  

No. of patients developing 

Radiation fibrosis  

N (%)  

< 5  2 (5.3) 0 (0.00) 

5 – 9.9 8 (21.1) 1 (12.5) 

10- 14.9 7 (18.4) 1 (14.28) 

15- 19.9 20 (52.6) 3 (15.0) 

≥ 20 1 (2.6) 0 (0.00) 

Total  38 (100) 5 ( 13.16) 
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0.28 and + 0.46 respectively. The average baseline 

PEFR was 385.52 L/min. subsequently it was 

reduced 2.1 L/min, 3.96 L/min, 7.8 L/min and 11.14 

L/min after 3, 6, 9 and 12 months of completion of 

radiotherapy respectively.

There is no any statistically significant reduction 

in pulmonary function after 12 months of completion 

of radiotherapy. (P value for FEV1 is 0.96, for FVC is 

0.96, for FEV1/FVC ratio is 0.98 and for PEFR is 0.92.)

Prior to initiation of radiotherapy all the patients 

had normal HRCT (not showing any signs of fibrosis, 

infiltration or consolidation).  On subsequent follow 

up, 5 patients identified as having radiation induced 

fibrosis. According to Arriagada's classification all 5 

patients had slight radiological reaction. 

In two patients, HRCT after six months of 

completion of radiotherapy showed few linear 

streaks in the apical region which was cleared on 

subsequent follow up at 12 months after 

radiotherapy which is suggestive of either allergic or 

infective in origin. These findings were not consistent 

with radiation induced lung damage.

Out of 5 patients with radiation fibrosis 3 patients 

had fibrotic reaction in apical region (A - L) 

consistent with the axillary and supraclavicular 

radiation field, whereas one patient had lesion in 

both A-L and B-L region. One patient had lesion only 

in B-L field.

The percentage of irradiated lung volume ranged 

from 3.2% to 20.05% with average PIV is 13.63% and 

median is 15.79%. Frequency of radiation induced 

fibrosis is increased with increase in PIV.

The Mean lung dose range from 2.9 to 20.0 Gy 

with average mean lung dose 11.76 Gy.  Frequency of 

radiation fibrosis increases with increase in Mean 

Lung Dose. (Table No. 6)

Discussion :

Classic radiation pneumonitis is characterized by 

chronic cough, fever, and nonspecific infiltrates 

within the irradiated lung.  It generally appears 4 to 9 

months after completion of treatment. Its incidence 
[7,8]

is 1% to 2% after Whole breast irradiation.  In a 

study, 21% patients developed radiation induced 
[9]

symptoms. , Whereas as per another study, 14.6% 
[10]patients developed radiation pneumonitis.  Our 

study reported prevalence of radiation induced 

pneumonitis as 13.16% which is at par with other 

studies.

There is no statistically significant change in 

pulmonary function parameters as assessed by 

spirometry like FEV1, FVC and FEV1/FVC ratio in 

follow-up visits after administration of radiotherapy. 

All the PFT parameters decreased at 6 to 12 months, 

but then recovered to almost their previous normal 

values. These findings correlated with a study having 
[11]similar findings.  In a study, the median-matched 

vital capacity (VC), forced expiratory volume in one 

second (FEV1), and total lung capacity (TLC) were 

reduced 15%, 9%, and 7%, respectively, at the long-
[12]term follow-up (p < 0.001).

Our study observed that most of the subjects 

(80%) had pulmonary abnormalities as grade-1 

(slight radiological reaction showing few linear 

streaks in apical lung region as per HRCT findings. A 

study showed that at 3 months after RT, the 

pulmonary changes were classified at HRCT as 

follows: 91.8 % were Grade 0, 8.19 % Grade 1, and 0 

% Grade 2. At 6 months, 86.98 % were Grade 0, 11.47 

% Grade 1, and 1.6 % Grade 2. At 12 months, 88.52 % 
[13]were Grade 0, 9.19 % Grade 1 and 3.27% Grade 2.

A study concluded that radiological abnor-

malities detected on CT images and scored according 

to the CT adapted modification of Arriagada's 

classification system can be used as objective 

endpoints for RT-induced pulmonary complications 
[14]

in breast cancer.  Minimal HRCT findings were 

evident in half of the patients as per a study including 

small septal lines, linear and sub-pleural opacities 

and to a lesser extent, focal-ground glass 
[15]

opacification.

Conclusion:

We observed 13.16% prevalence of radiation 

induced lung fibrosis (slight radiological reaction, as 

per Arriagada classification) in patients of Carcinoma 

breast who received radiotherapy, majority of them 

Healthline Journal Volume 9 Issue 1 (January-June 2018)

:: 34 ::



(80%) having involvement of apical lateral region. 

There is no change in pulmonary function parameters 

like FVC, FEV1 and FEV1/FVC ratio except PEFR which 

decreases in subsequent follow-up visits after 

radiotherapy. We also observed that frequency of 

radiation induced fibrosis increases with increase in 

PIV and mean lung dose.
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Abstract :

Introduction : Counselors in STI clinic have roles of educating and counseling for clients of STI clinic. 

They can help in prevention of STI by their counseling services among attendees of STI clinic. Current study 

was done to assess pre defined micro- macro counseling skills and knowledge practice gap among counselors 

working with STI project of city. Method: Total 25 counselors working at STI clinics of Urban Health Centers 

were observed and interviewed for their skill assessment.  To assess counseling skills, counselors were 

observed in a session of counseling with real STI patient. Counseling was rated based on the performance of 

skill ranges from Worst, Very Poor, Poor, Average, Good and Excellent. Counselor then interviewed to assess 

their knowledge. Result: Majority of the counselors had average and good rate for micro and macro 

component of counseling. Wide gap of knowledge and practice was noted for use of Information Education 

and Communication tool and risk assessment. All counselors could mention risk group population for 

STI/HIV, but only 60% practiced risk assessment in a new diagnosed case of STI. All counselors were able to 

describe condom as component of STI prevention but 76% actually talked regarding condom in counseling 

session. Around 92 % of the counselors could introduce investigator's presence during the session to the 

client. Conclusion: There is definite knowledge practice gap among counselors of the urban project. 

Counselors were having satisfactory micro – macro skills for counseling, but core component of STI like risk 

assessment and condom promotion were lacking in practice.   

Key Words : Counselor, Counseling, STD, STI

Introduction :

'SMC STD Care Project' was introduced in the 

year 2002 with the objective of providing Sexually 

Transmitted Infections(STI) services in the city 

through Urban Health Centers (UHC).Under this 

project, STI services are integrated with existing 

urban health set up consist of 43 UHCs/ Maternity 
[1]

Homes and a Medical College and hospital.  Initially 

the project was executed in 25 UHC clinics and 

eventually all the UHCs were included for providing 

services of STI under the project. It was a unique joint 

venture of Surat Municipal Corporation (SMC) and 

National AIDS Control Organization (NACO) through 

state society. Since then SMC keep up the promise to 

deliver services as sustainable model of health 

service delivery. Currently the project gets funds from 

RCH services of Government of Gujarat.

This project enrolled a new cadre of counselors, 

who were given job of educating &counseling clients 

of STI clinic. A counselor is a motivated, paid female or 

male with a minimum level of education background 

with Master in psychology or sociology. A counselor is 

a person trained in the particular skills for the given 

job. Research has already proved that counseling 

reduces the occurrence of STDs; increases concern 

for sexual partners and increases knowledge about 
[2]use of condoms.  Counselors can help in prevention 

of STI/HIV by their counseling services among 

beneficiaries of STI clinic. 



Counseling is a confidential dialogue between a 

client and a counselor aimed at enabling the client to 

cope with stress and take personal decisions. 

Counseling has become one of the core services for 

the prevention, treatment and care for STIs and 

diseases like HIV/AIDS. Counseling involves a series 

of sessions as well as follow-up. It can be done in any 

location that offers peace of mind and confidentiality 

for the client. Counselor's work via their counseling 

skills can help a lot for prevention of STI/HIV 

transmission in this urban area. As counseling is one 

of the main cornerstones to provide education to 

clients and prevent further infection like STI, it is 

necessary to assess the comfort and communication 

skills of counselors.

The present study was undertaken with the 

objective of assessing the counseling skills and 

knowledge-practice gap among counselors working 

at urban project of city. Study also notes variety of 

technical issues and practices observed during 

counseling. 

Method :

Ethical permission from the institute was 

obtained after getting written permission from 

Commissioner for observation and data collection. 

Study objectives were discussed with project staff 

including counselors before data collection. The 

investigator had received training on counseling 

components and skills by Center for Operations 

Research and Training(CORT) – STRC center, 

Vadodara supported by Gujarat State AIDS Control 

Society (GSACS).

Sampling:. Initial 25 UHCs which were originally 

started with the project were selected for evaluation 

as it was expected that these clinics would be better 

performing units after 10 years of continued services 

and there would be no other barriers for STI services 

like availability of clinician, drugs and lab services. 

These clinics were selected due to better resources 

availability and having reasonably good STIs client 

load. This type of sampling would give the best 

possible information on counseling skill. All 25 

counselors working at UHC - STI clinic were 

observed and interviewed for their skill assessment. 

Their knowledge regarding counseling and 

counseling skills was assessed in two phases for each 

clinic. First phase was observation based in which 

counseling skill of the counselor was observed 

during a session with newly diagnosed STI patient. In 

second phase, counselors were interviewed to assess 

their knowledge about counseling skills.  

Data Collection: Selected UHCs were visited for 

real time data collection. New case of STI diagnosed 

by UHC clinician was followed from clinician 

throughout counseling. One counseling session was 

observed at counseling room per clinic. No 

interference was made during ongoing counseling 

session. Clinic attendees were contacted at clinic exit 

and referred back to cover deficient counseling 

components and treatment if found any. After 

observing the STI client counseling session, the 

counselor was interviewed with semi-structured 

questionnaire to assess knowledge regarding STI 

counseling and to explore barriers of its care 

components.

Data collection Tool: The counseling was 

observed for pre-defined domain of counseling 
[3]

skills.  The domains were classified as rapport 

building, macro-component and micro-components 

of counseling.  Macro components included whether 

they discussed safe practices and preventive 

measures, comfort in talking about sex and sexuality, 

checking comprehension, observation of clients' 

verbal/non verbal commands to assess satisfaction 

and condom demonstration. Domains of micro 

components included ensuring privacy and 

confidentiality, tone and language, sensitivity in 

asking question, adequate time given to understand 

and answer the question, paraphrasing and 

rephrasing, able to keep conversation alive, 

d e m o n s t r a t i n g  e m p a t h y  a n d  c o n c e r n ,  

encouragement to availing services, giving hope, 

Chawada et al Knowledge - Practice Gap of Counseling Skills...

:: 37 ::



Table 1 : Profile of Counselors working at STI clinic
Results:

 

Parameter Groups  Frequency (n=25) 

Age in completed years  Less than 30  5 (20 %) 

30-40  13 (52 %) 

40-50  7 (28 %) 

 Mean age = 35.32 years, Median age = 35 years, Mode = 43 years  

Sex  Male  16 (64 %) 

Female  9 (36 %) 

Experience in STI counseling (in years) More than 10  11 (44 %) 

5-10  7 (28 %) 

Less than 5  7 (28 %) 

Duration of work in the same UHC  (in years)  More than 5  16 (64 %) 

1-5  8 (32 %) 

Less than 1  1 (4 %) 

Comfort in counseling for different clients as 

per responses of Counselor (Separate response 

for each category were collected)  

 

 

With opposite sex 

clients 

25 (100 %) 

With clients of all 

age group  

25 (100 %) 

With clients of all 

language  

21 (84 %) 

With clients of 

core group  

20 (80 %) 

listening attentively and actively. A score based tool 

was prepared to measure these defined skills. Each of 

the domains of counseling skill was assessed with 

Likert scale ranging from Worst, Very Poor, Poor, 

Average, Good and Excellent. Score 0 denotes Worst, 

1 denotes ''Very poor'' 2 denotes ''Poor'', 3 denotes 

''Average'', 4 denotes “Good” and 5 denotes 

“Excellent”. Investigator rated these score while 

observing counseling session.

Table 1 describes the profile of counselors 

included in the study.  Among the counselors, 62 % 

were males. Approximate half of (52%) the 

Counselors were in age group 30 to 40 years followed 

by 28% in 40-50 age group and 20% in 20-30 age 

group. Less than half (44%) of the Counselors were 

engaged in STI counseling for more than 10 years 

followed by 28 % for 5 to 10 years and 28 % was for 

less than 5 years. Around 64% of Counselors were 

working in the same UHC for more than 5 years, 32% 

for 1 to 5 years and few of them (4 %) for less than 1 

year. 

Counselors were assessed for rapport building, 

their tone and language, command over local 

language and their various verbal and non verbal 
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Table 2 : Proportion distribution of Counselors according to their counseling- skills (n=25)

Domains

 

Rapport Building

 
Make Client and Himself Comfortable 

  
Micro Components of counseling

 
Ensure privacy and confidentiality 

 
Tone and language

 
Sensitivity in asking question 

 
Adequate time given to understand and 

answer the question
 

Paraphrasing and rephrasing 
 

Able to keep conversation alive
 

Worst 

(%)

 

Very 

Poor 

(%) 

 

Poor 

(%)

 

Average

 
(%)

 

Good 

(%)

 

Excellent

(%)

 

 

0

 

0

 

4

 

44

 

32

 

20

 

0
 

0
 

28
 

60
 

8
 

4
 

0
 

0
 

4
 

28
 

28
 

40
 

0
 

0
 

4
 

40
 

44
 

12
 

0
 

4
 

4
 

24
 

52
 

16
 

0
 

12
 

36
 

32
 

8
 

12
 

0
 

0
 

8
 

40
 

40
 

12
 

Demonstrating empathy and concern
 

0
 

0
 

12
 

40
 

32
 

16
 

Encouraging for availing services 
 

0
 

0
 

0
 

20
 

56
 

24
 

Giving hope 
 

0
 

0
 

4
 

20
 

52
 

24
 

Listening attentively and actively 
 

0
 

0
 

8
 

56
 

36
 

4
 

Macro Components of counselling
 

Discussing safe practices and preventive 

measures 
 

0
 

0
 

12
 

20
 

44
 

24
 

Comfortable about talking sex and 

sexuality 
 

0
 

0
 

4
 

56
 

28
 

12
 

Checking comprehension 
 

0
 

0
 

8
 

60
 

24
 

8
 

Observation of clients verbal/non verbal 

commands to assess satisfaction
 

0
 

0
 

12
 

44
 

20
 

24
 

Condom demonstration
 

92
 

0
 

0
 

4
 

4
 

0
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skills of counseling. Specific observations were also 

noted for each of the participant. The scoring for each 

domain of counseling is given in table 2. Majority of 

the participants had average knowledge score in all 

domains related to skills of counseling. Only few 

participants had above average skills for majority of 

the skills. Comprehension skills, use of non verbal 

commands, demonstration of sympathy and concern 

towards client was observed to be poor or below 

average in majority of the participants.

All the Counselors were able to greet and start the 

session along with satisfactory rapport with the 

client with skills for ensuring privacy. During 

observation, it was seen that majority of counselors 

made use of tone and language effectively. They were 

also found to be sensitive in asking questions. They 

provided enough time for the client to understand 

the question and answer. They were able to keep the 

conversation alive. Important counseling skills like 

demonstration of sympathy and concern, 

encouragement to avail services, giving hope, 

listening attentively and actively were in a range of 

excellent, good and average. Paraphrasing- 

rephrasing skills of the counselors as observed was 

very poor and poor respectively. The discussion 

about safe practices and preventive measures were 

found to be excellent, good and average among 

majority of the counselors (44%, 20% and 24%). 

More than half (56%) of the counselors were 

comfortable in talking about sex & sexuality. Around 

60% of the counselors obtained an average score for 

their comprehension skills in counseling. Use of 

verbal and non-verbal commands by counselor was 

found to be 12%, 44%, 20%, 24% in the range of 

poor, average, good and excellent respectively. In 

spite of good/ average performance in most of the 

domains of counseling, only 20% of the counselors 

assessed client's knowledge on condom and only 8% 

practiced condom demonstration. It was observed 

that use of non-verbal communication during 

counseling was poor. (Table 2)Counselors tried their 

best to keep the conversation alive.

Table 3 shows the proportion distribution of 

counselors according to their knowledge and against 

which practices were observed. All the Counselors 

were aware of STI and HIV in general. Almost 96 % of 

the counselors talked about HIV but only 60 % talked 

about STI. On observation, only 24 % of the 

counselors were found to discuss preventive 

measures against four modes of transmission. Al- 

most 92 % of the counselors were able to mention at 

least three symptoms of STI under 'Syndromic Case 

Management'. Counselors were noted talking on 

symptoms and brief sexual history in one third 

(76%) of the sessions observed. All counselors could 

mention risk group population for STI/HIV, but it 

was noted that 60% practiced risk assessment in a 

newly diagnosed case of STI. All counselors were able 

to describe condom as component of STI prevention, 

but 76% actually talked regarding condom in 

counseling session and only 8% practiced condom 

demonstration for the session. All counselors had 

knowledge of syndromic case management and drug 

categories and all were well versed with drugs in 

explaining it to the client to explain drug to client. 

Around 88% of counselors could mention partner 

treatment component in complete package of STI 

treatment while 80% were found practicing advising 

partner treatment. All counselors were aware of 

importance of using IEC materials for counseling 

session but only 36 % of the counselors were found 

using any form of IEC material for client's education. 

Out of total 25, 20% of the counselors used IEC for 

STI and 16% of them use IEC material for HIV 

education.

At the time of interview with counselor, 80% 

counselors said that they were able to maintain 

clients' confidentiality all the time while 20% said 

that they were able to maintain it only sometime. As 

observed during the session, 92% of the counselors 

introduced the investigator present during the 

session to the client. More than half (68%) 

Counselors recorded the session findings based on 

interaction during conversation while 32 % 

preferred to record it immediately after interaction. 

Out of 25 clinics, in 9 clinics compromised on the 

privacy of the clients (auditory, visual) due to the 

heavy load of patients as the next client was waiting 
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Table 3 : Gap of Knowledge and Observed Practice

Knowledge of Counselors  Observed Practice  

Parameters  Frequency (%) (n=25)  Parameters Frequency (%) 

(n=25) 

STI in general  25 (100%) Talk regarding STI # 15 (60%) 

HIV in general  25 (100%) Talk regarding HIV # 24 (96%) 

Modes of 

Transmission  

25 (100%) Discussing full range of 

Safe Practices * 

6 (24 %) 

Symptoms of STI  23 (92 %) Talking on Symptoms  19 (76%) 

Risk Groups  25 (100%) Risk assessment through 

sexual history  

15 (60%) 

Condom as component 

of Preventive measures  

25 (100%) Talk  regarding  condom  19 (76%) 

Syndromic Case 

management 

Treatment of STI  

25 (100%) Explain for drugs given  25 (100%) 

Partner treatment 

Component  

22 (88%) Advice for partner 

treatment 

20 (80%) 

Importance of IEC use 

while counseling  

25 (100 %) IEC used in counseling  9 (36%) 

IEC used for STI 

education 

5 (20%) 

IEC used for HIV 

education  

4 (16%) 

Referral service 

centres 

25 (100%) Supported for needed 

referral  

25 (100%) 

Auditory and Visual 

Privacy as component 

of counseling  

25 (100%) Compromised privacy  16 (64%) 

#Talk Regarding STI/HIV: What is STI/HIV? How it is spread?  

* Includes Safe sex, Safe injection, blood transfusion and mother to child transmission  
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for his/her turn. Counseling room building was good 

and spacious in 23 centres. Only in 2 clinics separate 

counseling room was not available and temporary 

arrangement was made in the waiting room by 

covering it with a curtain.

All (100%) the counselors expressed that they 

were comfortable to counsel opposite sex clients and 

all age groups. About 16 % Counselors were 

uncomfortable in counseling clients from Orissa as 

language was a barrier.  Around 20 % of the 

counselors were not comfortable in counseling core 

group (FSW, MSM and IDU) clients counseling.  Most 

of the counselors (96 %) said that they were satisfied 

with the job and type of work. Out of total, 32 % of the 

counselors mentioned that they were over burdened 

and out of them, 87.5 % of the counselors think that 

they could not devote enough time in counseling. The 

main sources for their motivation were appreciation 

received from clients, doctors, co-coordinators and 

in review meetings. Around 24% of the participant 

felt that they needed more training pertaining to 

communication skill while 9.4% felt that they needed 

training on complex issues of STIs and HIV. Few 

(9.4%) participants expressed that annual training 

should be conducted regularly to update their 

knowledge.

Discussion:

Profile of counselors is reported in Table 1, 

around 42 % of counselors were engaged in STI 

services for more than 10 years. More than half 

(64%) of the counselors were working at the present 

clinics for more than 5 years. This could give better 

accountability and familiarity of working area. 

Around 16% of the counselors faced language 

barrier in dealing with clients from Orissa and 

Maharashtra. IEC materials in Oriya and Marathi 

language can be provided to make conversation 

easier and simpler. Though job satisfaction was 

found among most of counselors, reasonable 

n u m b e r s  o f  t h e  c o u n s e l o r  we re  fe e l i n g  

overburdened and not able to do justice to all clients. 

These things can jeopardize the quality of 

counseling. In spite of high burden, appreciation 

from the staff and clients keeps the counselors high 

motivated.

Studies done at different set-ups have found 

improvement in partner treatment by counseling 

session but only 80% of the counselors talked about 
[4-6]

partner treatment with the STI clients. Partner 

treatment being the key component in complete STI 

case management, this parameter needs constant 

strengthening under STI counseling. 

In a study in Cape Town, Mathews et al finds that 

only 21% of male and 37% of female patients 

received some education about STD transmission 

during the clinic visit, and only 25% of male and 36% 

of female patients received education about condom 
[7]

use. In the present study, only 76 % of counselors 

took sexual history in brief and talked about condom 

in counseling session. Almost 96 % of the counselors 

talked about HIV but only 60 % talked about STI, 

which is higher in contrast to the study done by 
[7]

Mathews.  While IEC utilization is crucial in 

counseling, only 36 % of the counselors were found 

to use any form of IEC for client's education and only 

24 % of the counselors educated the clients about the 

preventive measures against the four modes of 

transmission. A study done by Parmar R et al in 2012 

documents considerable gap of counseling and basic 

disease knowledge among link workers, where as in 

the present study, basic knowledge of counselors 
[8]

was reasonably good.  This could be due to stringent 

selection process and regular monthly meeting of 

counselors. Most of counselors were having average 

and good counseling skills as performance based 

score card (Table 2). In the counseling sessions 

observed, 92% of the counselors didn't practice 

condom demonstration. A study published in 1997 

by Sharma V, Dave S, Sharma A et al finds great 

proportion of errors in condom use by male in 
[ 9 ]  

Guajarat . Condom demonstration during 

counseling session for STI clinic attendees can serve 

as best opportunity to educate right method of 

condom use. 

Preventive counseling is of great use and finds an 

interesting concept of patient centered care, as 
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discussed by Rietmeijer CA in 2007.People are more 

likely to adopt STI/HIV preventive behaviors if they 

are well informed. Reietmeijer CA states that the STI 

clinic may benefit greatly from the extensive 
[10]

experience of HIV prevention counselors.  Current 

study finds gap in practices of counselors which 

needs to be addressed at the earliest to get successful 

results in program.  

Conclusion and Recommendations: 

Counselors were having satisfactory micro – 

macro skills for counseling, but core component of 

STI like risk assessment and condom promotion 

were lacking in practice. There is wide gap of 

knowledge and practice among counselors of the 

urban project. More such sessions can be observed to 

generalize results, as counseling is a continuous 

process.

Basic knowledge on counseling and its skill is the 

cornerstone for counseling. All counselors already 

had received induction training after their selection. 

This was reflected in their knowledge component 

regarding counseling, but regular refresher training 

is required as few were found to be uncomfortable 

with one or the other domain of counseling. Regular 

and supportive supervision by project supervisors 

may help to reduce the knowledge practice gap.
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Abstract :

Introduction : A child is future of nation. Malnutrition is a big public health problem in India as it can be 

attributed for more than half (54 percent) of all under five mortality in India. Aim : To assess prevalence of 

malnutrition among urban and rural population of Gujarat using newly developed WHO growth standards. 

Method: Community based cross-sectional study was done, in which 504 under-five children were studied 

from Anganwadis in both urban and rural area of Ahmedabad. Z-score was used to determine underweight, 

stunting, and wasting based on WHO Growth Standard - 2007 using WHO Anthro 2011 software version 

3.2.2.  Statistical Analysis: Analysis was done by using Epi-info version 7. Chi-square test & Z-test were used 

to test the significance. Results : Overall in our study, in urban area, 36.9% of under-fives were underweight, 

41.7% wasted and 31.4% stunted compared to that, under-fives of rural area 56.3% were underweight, 

35.3% wasted and 54.3% stunted. Both male and female children were found undernourished in both urban 

and rural areas. Among socio demographic factors, maternal educational, working status of the mother, 

socioeconomic status and rural background of the family had greater impact on nutritional status of the child. 

Conclusion : We found that almost one third of our under five children are underweight. For attainment of 

best possible nutrition and growth in children, targeted short-term strategies addressing underlying risk 

factors and more long-term poverty alleviation strategies may be needed.

Keywords : Stunting, Underweight, Under-Fives, Wasted, WHO Growth Standard

Original Article

Introduction :

Malnutrition is one of the major public health 
[1]problems in the present world.  In a study entitled 

“Save the Children” in 2012 malnutrition was found 

to be one of the major risk factors for childhood 

mortality and morbidity as well as for Non 
[2-3]Communicable Diseases.  Stunting, wasting and 

underweight rates of under-five children have 

declined, especially during last decade, but still 

exceed levels observed in countries at similar income 

levels. According to recent data from (Rapid Survey 

On Children) RSOC (2014), 38.7% of Indian children 

under-fives are stunted, 19.8% were wasted and 
 [4, 5]

42.5% were underweight.

In India according to NHFS (National Family 
[6]

Health Survey) -4 data (2015-2016),  35.7 per cent 

children under age of five years are underweight 

(low weight for age); 38.4 per cent children under 

five are stunted (low height for age); 21 per cent 

children under five years of age are wasted (low 

weight for height); 7.5 per cent of children under five 

years of age are severely wasted. Another important 

consideration is the interstate variation in 

prevalence of under nutrition. As Per the National 
[6]Family Health Survey-4 (NFHS-4),  states like 

Kerala (22.9%), Punjab (24.9%) and Goa (25%) have 

lower prevalence of underweight. On the other hand, 

there are states like Gujarat (39.3%), Bihar (55.9%), 

Jharkhand (56.5%) and Madhya Pradesh (60%) with 

higher Prevalence of underweight than national 
thaverage. Gujarat is the 4  worst performing major 

state for under nutrition in India as per NFHS 4. 

Underweight prevalence in the state has reduced 



only by 1.7% percent from 41% in NFHS 3 05-06 to 

39.3% in NFHS 4 of 2015-16. 

This research mainly tries to estimate the 

prevalence of underweight, stunting and wasting in 

Ahmedabad District of Gujarat using WHO Growth 

Standard - 2007 using WHO Anthro 2011 software 

version 3.2.2 and compare the socio-demographic 

profile of under-five children suffering from 

malnutrition.

Method :

The present study was conducted in rural and 

urban area of Ahmedabad District. The total 

population of Ahmedabad district is 5.82 million out 

of which 4.66 million (80%) live in urban area and 

1.1million (20%) live in rural area. Ethical 

committee approval was taken before conducting the 

study. A community based cross-sectional study was 

done in 2015-16. Considering the prevalence of 

under-nutrition as 46 % and allowable error as 10% 

of estimated prevalence, the calculated sample size is 

469. 

Upon considering the non-response error as 

7.5%, 504 under-fives were taken for the study. Out 

Colour Coding used in Who Anthro 2011Software

The following colour codes are applied to visually distinguish the different levels of severity

COLOUR  APPLIED TO  Z SCORES (Z)  PERCENTILE  

Green  Numeric range 

Graph line 

-1 SD <z <+SD  

Median  

 

50
th

 percentile 

Gold  Numeric range 

 

Graph line 

-2 SD <z <+ 2SD  

or +1<z <+2SD 

-1 SD and +1SD 

 

 

15
TH

 and 85
th

 percentile 

Red  Numeric range 

 

Graph line 

-3SD<z<-2SD 

or +2<z<+3SD 

-2SD and +2SD 

 

 

3
rd

 and 97
th

 percentile 

Black  Numeric range 

Graph line 

z<-3SD; z >+3SD  

-3SD and +3SD 

 

NA # 

# NA= Not Available 

of the 504 under-five children studied, 252 were 

studied in urban and rural areas respectively of 

Ahmedabad district. Urban area, under Ahmedabad 

Municipal Corporation has been divided into 6 zones. 

Each zone had 8 to 10 UHCs (Urban Health Center). 

From each zone, one UHC had been selected 

randomly. So total 6 UHC has been selected. From 

each UHC, 3 Anganwadis were selected randomly to 

cover roughly 42 under-fives from each zone. Thus 

total 18 Anganwadis were selected for survey in 

urban area to cover 252 under-fives. Currency 

method was used for random selection. 

In rural area, Ahmedabad district has 10 taluka 

excluding corporation area.10 PHCs were selected 

randomly (one from each taluka), out of 10 PHC, one 

PHC (Sanathal), which is situated in Sanand Taluka, 

was selected using simple random sampling method. 

From 13 villages of Sanathal PHC, 6 villages were 

selected randomly. From each village, 3 Anganwadis 

were selected randomly so total 18 Anganwadis 

were selected for survey in rural area to cover 

randomly 252 under-fives (42 under-fives were 

selected randomly from each Anganwadi).A pre-

designed and pre-tested performa was used to 
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Table 1 : Socio–demographic profile of studied under five children

Results:

 
 
 

Traits 

 
Urban Under-fives (N=252) 

 
Rural Under-fives (N=252) 

 
Under 

nourished * 
 

 
Normal* 

 
 

 

 
Total* 

 
Under 

nourished * 

 
Normal* 

 
Total* 

 
 

p-value 
 
 

AGE  

0-12 
Months 

00    (0.00) 00   (0.00) 00    (0.00) 03     (1.20) 13      
(5.16) 

16    
(6.34) 

 
 
 

χ
2
=59.8 

P<0.001 
df=12 

 

13-23 
Months 

28    (11.1) 09   (3.57) 37    (14.7) 22     (8.73) 11      
(4.36) 

33    
(13.1) 

24-35 
Months 

59    (23.4) 16   (6.35) 75    (29.7) 48     (19.1) 15        
(5.9) 

63    
(25.0) 

36-47 
Months 

64    (25.4) 20   (7.94) 84    (33.4) 54     (21.4) 32      
(12.7) 

86    
(34.1) 

48-60 
Months 

43  (17.10) 12   (4.76) 55  (21.86) 43     (17.1) 10        
(3.9) 

53    
(21.0) 

GENDER  

Male 106  (42.1) 36   (14.3) 142  (56.4) 96   (38.1) 32    (12.7) 128  
(50.8) 

χ
2

= 2.64 
df=3 

P<0.05  Female 88   (34.9) 22   (8.73) 110  (43.2) 91   (36.1) 33    (13.1) 124  
(49.2) 

RELIGION  

Hindu 170  (67.5) 51   (20.2) 221  (87.7) 145   (57.5) 55   (21.8) 200  
(79.3) χ

2

=13.76 
df=6 

P<0.032  
Muslim 24  (9.52) 6    (2.38) 30   (11.9) 38   (15.1) 07     (2.8) 45   (17.9) 

Others** 00   (0.00) 00   (0.00) 00   (0.00) 04   (1.58) 02    (0.79) 06    
(2.37) 

SOCIAL CLASS  
Class-I 07(2.80) 33(13.1) 40(15.9)  

χ
2

=77.7 
P<0.05  

02(0.80) 05(1.90) 07(2.70) 
 χ

2

=53.5 

P<0.05   

Class-II 12(4.70) 46(18.3) 58(23.0) 11(4.40) 32(12.7) 43(17.1) 
Class-III  54(21.4) 15(5.9) 69(27.3) 57(22.6) 21(8.30) 78(30.1) 

Class-IV  43(17.1) 22(8.7) 65(25.8) 66(26.2) 10(3.90) 76(30.1) 
Class-V 18(7.10) 2(0.8) 20(07.9) 34(13.5) 14(5.50) 48(19.0) 

* Figures in parenthesis denote percentage. 

collect baseline data. Anthropometric measure-

ments were taken from randomly selected under-

fives of Anganwadis and other required information 

was collected by performing house to house visit of 

the concerned child accompanying his/her mother. 

Analysis was done in Epi-info version 7. Z test and 

Chi-square tests was used to test the significance. Z 

score was used to determine underweight, stunting, 

and wasting based on WHO Growth Standard-2007 
[7]

using WHO Anthro 2011 software version 3.2.2 

As per age distribution, in urban area, maximum 

number of undernourished children were present in 

the age group of 36-47 months (25.4%) followed by 

24-35 months (23.4%),48 to 60 months(17.10%) 
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and 13-23 months (11.1%). In rural area, maximum 

number of undernourished are present in the age 

group of 36-47 months (21.4%) followed by 24-35 

months (19.1%),48 to 60 months(17.10%) ,13-23 

months (8.23%) and 0-12 months(1.2%). There is 

statistical significant difference in the mean age of 

studied under-fives of urban area (36±10.5 months) 

& rural area (30±12months) (P<0.05). Percentage of 

undernourished males was higher in urban area 

(42.1%), while in rural area percentage of 

undernourished females (36.1%) was higher which 

is statistically significant (p<0.05).  More 

undernourished children were present among 

Hindus in both urban (67.5%) and rural (57.5%) 

area followed by Muslim in urban (9.52%) and rural 

area (15.1%) i.e. more Muslim children were 

undernourished in rural area, which is statistically 

significant (p<0.05). As per B. J. Prasad's modified 

S.E. classification, more undernourished children 

were in class III (21.4%) in urban area followed by 

class IV (17.1%), class V (7.1%), class II (4.7%) and 

class I (2.8%). In rural area more undernourished 

were present in class IV (26.2%), followed by class III 

(22.6%), class V (13.5%), class II (4.4%) and class I 

(0.8%) which is statistically significant(p<0.05) 

(Table 1).

As per education of mothers of studied under-

fives, more undernourished children were present in 

rural illiterate mothers 118(46.8%) compared to 

8(3.1%) in urban illiterate. Among literate mothers, 

more undernourished under-fives were present 

among urban primary 96(38.1%), secondary 

78(30.9%) and graduate & post graduates 12(4.8) 

respectively compared to rural primary 40(15.8%), 

secondary 27(10.7%) graduate & post graduates 

3(1.2%) respectively. Finding is statistically highly 

significant (p<0.001). (Table 2) As per occupation of 

m o t h e r s  o f  s t u d i e d  u n d e r - f i v e s ,  m o r e  

undernourished under-fives were present in 

housewife's of urban area 99(39.3%) compared to 

77(30.5%) in rural area. Same pattern of 

undernourishment was seen in mothers engaged in 

business both in urban 66(26.2%) and rural 

67(26.65) area followed by service in urban 

28(11.25)  & rural  16(6.3%) area .  More 

undernourished children were observed in laborer 

class of rural area.25 (9.9%) compared to that of 

urban area 01 (0.4%). Distribution is statistically 

highly significant (p<0.0001). (Table 2)

In urban area, as per weight/age parameter, 

81(32.14%)  children were moderately underweight 

and 12 (04.76%) children were severely 

underweight. In rural area as per weight/age 

parameter was taken 70(27.7%) children were 

moderately under-weight and 72(28.6%) children 

were severely underweight. Severely underweight 

under-fives were more in rural area as compared to 

urban area which was statistically significant 

(p<0.05). (Table 3(a))In urban area as per 

weight/height parameter was taken 51(20.2%) 

children were moderately wasted and 54(21.4%) 

children were severely wasted .In rural area as per 

weight/height parameter was taken 54(21.4%) 

children were moderately wasted and 35(13.9%) 

children were severely wasted. (Table 3(a))

In urban area, as per height/age parameter, 

44(17.5%) children were moderately stunted and 

35(13.9%) children were severely stunted. In rural 

area, as per height/age parameter, 43(17.1%) 

children were moderately stunted and 94(37.3%) 

children were severely stunted. Severely stunted 

were more in rural area as compared to urban area 

which was statically significant (p<0.05). (Table 

3(a)).

Urban and rural area under-five population 

graphs has shown that in urban area z score was -

3.36 according to weight/age and z score was -5.44 

according to height/age compared to in rural area z 

score -4.18 according to weight/age and z score -4.31 

according to height/age which is statistically 

significant (p<0.05). (Figures 1 and 2)

Discussion:

Present study was a community based cross-

sectional study covering 504 under-five children 

from the Anganwadis, which were equally 

distributed among the urban and rural area of 

Ahmedabad District of Gujarat. 
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Table 2 :  Distribution of studied under-fives as per education and occupation of mothers in urban 

and rural area of Ahmedabad district

Table 3a : : Anthropometric indicators weight/age, weight/height & height/age 

[(w/a), (w/h) & (h/a)] prevalence among under-fives in urban and rural areas of Ahmedabad District.

Urban u nder-fives      Rural  under -fives 

Traits 

Under- 

Nourished* 

 

Normal * 
Total* 

Under- 

Nourished* 
Normal * Total* P VALUE

 

 
EDUCATION OF MOTHER  

Illiterate 08   (3.10)  02 (0.80) 10(3.90) 118   (46.8) 38 (15.1) 156(61.9) 
χ2=193 

P<0.01 

df=9 
Primary  96  (38.1) 26 (10.3) 122 (48) 40   (15.80) 15(5.90) 55(21.80) 

Secondary 78  (30.9) 26 (10.4) 104 (41) 27   (10.70) 10(3.90) 37(14.90)

Graduate & 

P.G  12  (4.80)  04  (1.60) 16(6.40) 03   (01.20) 01(0.40) 04(01.40)  

OCCPATION OF MOTHER  

Laborer  01      (0.4)  00 (0.00) 01 (0.40) 25(9.90) 08 (3.20) 33 (13.1) 
χ2=44.8

P<0.001

df=9 

Business 66     (26.2) 31 (12.3) 97 (38.5) 67(26.6) 29 (11.5) 96(38.1)

Service 28     (11.2) 08 (3.20) 36 (14.4) 16 (6.30) 08(3.20) 24(9.50)

Housewife 99     (39.3) 18 (7.10) 118  (46) 77 (30.5) 22(8.70) 99(39.2)

*Figures in parenthesis denote percentages

*Figures in parenthesis denote percentage 

PARAMETER  URBAN[N=252]  RURAL[N=252]  

Underweight (w/a ) 

GRADING  Male*  Female*  Total*  Male *  Female*  Total*  

Moderate <2SD 47(18.6) 34 (13.4) 81(32.14) 34(13.5) 36 (14.3) 70 (27.70) 

Severe <3SD 09(3.57) 03 (1.19) 12(04.76) 42(16.7) 30 (11.9) 72 (28.60) 

Normal  86(34.1) 73 (28.9) 159(63.1) 52(20.6) 58 (23.0) 110(43.6) 

Wasted(w/h) 

Moderate <2SD 27(10.70) 24 (9.52) 51(20.20) 35(13.9) 19 (7.54) 54 (21.40) 

Severe <3SD 31(12.30) 23 (9.13) 54(21.40) 17(6.74) 18 (7.14) 35 (13.90) 

Normal 84(33.40) 63 (25.0) 147(58.3) 76(30.1) 88 (34.9) 163(64.7) 

Stunted(h/a) 

Moderate <2SD 23(09.13) 21(8.34) 44(17.50) 18(7.14) 25 (9.92) 43(17.10) 

Severe <3SD 18(07.14) 17(6.75) 35(13.90) 48(19.0) 46 (18.3) 94 (37.30) 

Normal 101(40.1) 72(28.6) 173(68.6) 62(24.6) 53 (21.0) 115 (45.6) 

Total 142 109 252 128 124 252
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Figure 1: Z-score of subjects in urban areas

Table 3(b) : Overall anthropometric indicators [(w/a), (w/h) & (h/a)] 

prevalence among under-fives in urban and rural areas of Ahmedabad.

 PARAMETER  URBAN* (N=252) RURAL* (N=252)        TOTAL* 

 <3SD <2SD <3SD <2SD (N=504) 

Underweight 12(4.76%) 81(32.14%) 72(28.6%) 70(27.7%) 235(46.6%) 

Wasted 54(21.4%) 51(20.2%) 35(13.9%) 54(21.4%) 194(38.5%) 

Stunted 35(13.9%) 44(17.5%) 94(37.3%) 43(17.1%) 216(42.8%) 

* Figures in parenthesis denote percentage

Figure 2 :Z-score of subjects in rural areas 

Out of 504 under-fives studied, in urban area 

,maximum number of undernourished under-fives 

were present in the age group of 36-47 months 

( 2 5 . 4 % )  f o l l o w e d  b y  2 4 - 3 5  m o n t h s  

(23.4%).(Table1) which is similar to rural area, 

maximum numbers of undernourished children 

were present in the age group of 36-47 months 

(21.4%) followed by 24-35 months (19.1%). In a 
[8]study by Dinesh et al (2006),  the maximum 

prevalence of wasting and underweight in age group 

37-48 months was similar to our study. The Male: 

Female ratio of the population under study was 

1:0.86 i.e. the sex ratio of the population under study 

was 860 females per 1000 population. Similar 

results were found in Bhavnagar urban slums MICS 
[9]

(2006)  in which there were 52.6% males and 

47.4% were females in under four year's population. 
[9]Also sex ratio in Bhavnagar MICS survey,  was 899 

females per 1000 males. According to NFHS-4 Report 
[6](2015-2016) , there were 53.2% male and 46.8% 

females, which was similar to our study. Overall girls 

and boys were equally undernourished. In the 

present study, undernourished males were higher in 

urban area (42.1%), while in rural area percentage of 

undernourished females (36.1%) was higher. The 

difference may be due to the fact that in urban areas, 

more attention was also given on nutrition of female 

children. In this study, maximum number of under-

fives belonged to Hindu religion both in urban (88%) 

and rural areas (79.7%) (Table1). Laxminath A et al 

(2001) 10 in his study also found that majority of 

under-five children were Hindus. Similar result was 

found in NFHS-4 Report (2015-2016) [6], for religion 

in which 81.6% were Hindus and 12.5% were 

Muslim. More undernourished children were Hindus 

in both urban (67.5%) and rural area (57.5%). 

Religion wise distribution of under nutrition may be 

due to the fact that in the present study majority of 

under-fives belonged to Hindu religion. In the 

present study, more undernourished children were 
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from class III (21.4%) in urban area followed by class 

IV(17.1%),class V(7.1%),class II(4.7%) and class 

I(2.8%) compared to rural area where more 

u n d e r n o u r i s h e d  w e r e  p r e s e n t  i n  c l a s s  

IV(26.2%),followed by class III(22.6%),class 

V(13.5%),class II(4.4%) and class I(0.8%). In studies 
[10]carried out by Laxminath A et al(2001)  , Hassan et 

[11] [12]al (2001)  , Biswas et al (1999)  it was noted that a 

larger percentage of population belong to lower 

socio economic class(90.6%,82.6% and 77.5%) as 

compared to present study. This may be due to 

changing socioeconomic status in present study. 
[13]Veerbhan Singh et al  depicts that maximum 

mothers belonged to class III 155(38.75%), followed 

by 81(20.25%) mothers from socio-economic class 

V. It may be due to the reason that most of the 

nutrition programmes were more concentrated 

towards the lower socioeconomic class.

In our study, overall in urban area out of 252 

studied under-fives mother, majority were (89.7%) 

educated up to primary and secondary level. 3.9% of 

mothers were illiterate. In rural area, out of 252 

studied under five mothers, 61.9% of mothers were 

illiterate.36.5% was educated up to primary and 

secondary level. (Table2). According to NFHS 4 
[6](2015-2016) , in India 38.5% were illiterate women 

and in Gujarat 35.2% were illiterate women, which 

were more in our study in rural area compared to 
[13]

urban. In study by Veerbhan Singh et al  37% 

mother were illiterate, 23.75% mothers were 

educated up to primary, 18.5% up to middle, 11.25% 

educated up to secondary level and <10% were 

educated up to higher secondary and above. Uttekar 
[14]BP et al  also observed in their study in Rajasthan 

that majority of Janani Suraksha Yojana beneficiaries 

were illiterate (68%) or had Studied only up to 

primary and middle level (22%), <10% had studied 

above secondary Level which is similar to our 
[15]

study.  In present study, more undernourished 

children were present in rural illiterate mothers 

(46.8%) compared to (3.1%) urban illiterate. It may 

be due to the fact that more mothers were illiterate in 

studied rural area than urban area. Mother's 

illiteracy has impact on nutrition of under-fives. 

Distributions according to occupation of under-

five mothers showed that majority of mothers were 

housewives both in urban (79.7%) and rural areas 

(60.7%). 27% of rural mothers were employed as 

labours as compared to urban mothers (9.5%) (Table 

2).In study of Chaterejee Saurav et al. (2008) similar 

result for occupation of mother was observed in 

which 90.0% mother were housewife, 3.64% were 
[16, 17]

labour in urban area of Kolkata  In a study by 
[13]

Veerbhan Singh et al  among 400 infants 212 were 

excusive breast feed (EBF) of which mothers of 

75.47% infants were housewives and 24.53% were 

working, the relation is being statistically significant. 

In the present study, more undernourished children 

were present in housewives of urban area (39.3%) 

compared to (30.5%) rural area. There is a need to 

improve child rearing practices in housewives.

Among working mothers almost same pattern of 

undernourishment was seen in mothers engaged in 

business both in urban (26.2%) and rural (26.65%) 

followed by service in urban (11.25%) and rural area 

(6.3%). More undernourished children were 

observed in laborer of rural area (9.9%) compared to 

that of urban area (0.4%) (Table 2). It may be due to 

the fact that housewives and women laborers were 

more illiterate than employed woman which was 

affecting the nutrition of under-fives.

Out of the total 252 under-fives studied 

according to weight/age criteria, in urban area 

32.14% were moderately underweight, 4.76% were 

severely underweight. In rural area, out of the total 

252 under-fives studied according to weight/age 

criteria, were 27.7% moderately under-weight, 

28.6% were severely underweight. Here severely 

underweight among studied under-fives according 

to weight/age criteria were more in rural area as 

compared to urban area which was statically 

significant (Table 3a). Out of the total 252 under-

fives studied according to .weight/height criteria, in 

urban area 20.2% were moderately wasted, 21.4% 

were severely wasted. In rural area out of the total 

252 under-fives studied according to weight/height 

criteria, 21.4% were moderately wasted, 13.9% were 

severely wasted. Here severely wasted among 
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studied under-fives according to weight/height 

criteria were more in urban area as compared to 

rural area which was statically significant (Table 3a). 

Out of the total 252 under-fives studied according to 

height/age criteria, in urban area 17.5% were 

moderately stunted, 13.9% were severely stunted. In 

rural area as per height/age parameter was taken out 

of the total 252 under-fives studied in rural area 

17.1% were moderately stunted,37.3% were 

severely stunted. Here severely stunted among 

studied under-fives according to height/age criteria 

were more in rural area as compared to urban area 

which was statically significant. According to NFHS-4 
[ 6 ](2015-2016) in  Gujarat ,  prevalence of  

underweight, stunting and wasting were 39.3%, 

38.5% and 26.4% respectively and in India according 

to NFHS-4 (2015-2016) prevalence of underweight, 

stunting and wasting were 35.7%, 38.4% and 21% 

respectively.

Summary and Conclusion :

More undernourished children were present in 

Hindus in both urban and rural area 67.5% and 

57.5% respectively. More undernourished children 

were in class III (21.4%) in urban and in class IV 

(26.2%) in rural area. Out of the 504 under-fives 

studied overall 46.6% were underweight, 38.5% 

were stunted and 42.8% were wasted. In urban area, 

36.9% were underweight, 41.7% were stunted and 

31.3% were wasted compared to rural area in which 

56.3% were underweight, 35.3% were stunted and 

54.4% were wasted according to New WHO growth 

standards.

Overall in urban area 89.7% of under-five 

mothers were educated up to primary and secondary 

level .Only 3.9% of under-five mothers were illiterate 

compared to rural area, in which 61.9% of mothers 

were illiterate which was significant. In urban area 

more undernourished children were present among 

fathers pursuing business 32% and service 32% 

c o m p a re d  to  r u ra l  a re a  i n  wh i c h  m o re  

undernourished was seen among fathers working as 

laborer 34.5% and agricultural workers 17.1%. More 

undernourished children were present in 

housewife's of urban area (39.3%) compared to 

(30.5%) rural area. This may be due to the reason 

that housewives were not motivated regarding good 

feeding practices of under-five children which 

requires their constant motivation by Anganwadi 

workers & other grass root workers.

Recommendations :

Short Term Measures : 

Considering the high prevalence of underweight, 

wasting and stunting among under-five children 

more emphasis should be given on exclusive breast 

feeding and timely introduction of adequate and safe 

complementary food in conjunction with continued 

breastfeeding. Use of the new WHO growth 

standards should be adopted and encouraged as they 

make breastfeeding the biological norm and 

establishes the breastfed infants as the normative 

growth model. More attention should be given to 

“infant and young child feeding” and nutritional 

counseling of mothers of under-five children. 

Long Term Measures : 

Improving  female  l i teracy,  improving  

socioeconomic condition and improving urban and 

rural living condition is recommended.
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Abstract : 

Introduction : Non-communicable Disease, are on rise in our country and mean age of incidence is 

comparative-10 to 20 years lower in India as against western countries. Same holds true for Hypertension. 

Despite decades of public health education, hypertension awareness remains problematic, with only about 

two-thirds of adults and the elderly aware of their hypertension status and known differences between men 

and women. Aims & objectives : To assess prevalence of Hypertension and associated factors.                          

Method : A community based cross-sectional study was conducted among 450 women of reproductive age 

group women of Jamnagar district. Results : There was even distribution in almost all Age groups of 

reproductive age group women except for 15-19 years and 40-44 years. Mean systolic Blood pressure was 

124.84±13.616 mm of Hg with range of 98- 162 mm of Hg. On diastolic blood pressure measurements, mean 

value was 77.14±9.574 mm of hg with range of 52- 98 mm of Hg. Conclusion : The prevalence of HT in 

present study was 20.44%. 55.33% fallen on in pre hypertensive stage. There was significant association 

between various risk factors & occurrence of HT. 

Keywords : Hypertension, Reproductive age group, JNC-7
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Original Article

Introduction :

Hypertension a silent killer is a major risk factor 

for cardiovascular disease worldwide and is one of 
[1]the most important reasons to visit to physician.  

Good control of blood pressure will result in 
[2]

prolonged survival.  India and many other 

developing countries were facing a problem of 

epidemiological transition from communicable 
[3]diseases to non communicable diseases.  Successful 

implementation of various controlling; preventing 

and eradication programs gradually decreased the 

burden of communicable diseases. At the same time 

globalization brought the life style and behavioural 

modifications and in turn increased the prevalence of 

life style disorders such as Hypertension and 

diabetes mellitus etc. According to ICMR survey 

report 2007-08, the prevalence of hypertension was 

varying from 17-21 % in all the states with marginal 
[4]

rural-urban differences.  But according to rule of 

halves, Only one half of the patients with high blood 

pressure in a population have been diagnosed, only 

half of those detected have been treated, and only 

half of those treated have been adequately treated to 
[5]a normal blood pressure.  It clearly represented the 

iceberg phenomena of disease. Despite decades of 

public health education, hypertension awareness 

remains problematic, with only about two-thirds of 

adults and the elderly aware of their hypertension 
[6]

status  and known differences between men and 
[7]women.  While hypertension prevalence is highest 

in older populations, almost 20 percent of young 
[8]adults are hypertensive.  Among young adults (ages 

19–24), uninsured persons are more likely to have no 

contact with a physician or no usual source of care, to 

delay or miss a medical appointment, and to not fill a 
[9]

prescription because of cost.  Women are more 

liable to get undiagnosed because of ignorance, non 

frequent visits to health care centre & major 

occupation being home maker. Keeping in view the 

above stated problems, there is a need of conducting 

study which can assess of reproductive women. 
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Objectives : 

• Primary Objective: To estimate the prevalence of 

Hypertension amongst women in the study 

population. 

• Secondary Objective: To study the effect of 

various determinants on Hypertension amongst 

the study population. 

Method :  

Study area and population: The present 

assessment employed quantitative research 

methodology in rural areas of Jamnagar (Jamnagar & 

Dwarka) district of Gujarat.

Type of study :  A cross sectional study. 

Period of study : 1 year (July 2013- June 2014) 

Sample size : A community survey carried out by 

ICMR during 2007-2008 reported prevalence of HT 

varying from 17-21% in all the states with marginal 
[10]

rural-urban differences.  As per WHO practical 

manual on sample size determination in health 
[11] 2studies by Lwanga and Lemeshow    N = Z PQ/l  α

Where, Z  =1.96 at 5% significance level, N= required α

sample size, P=proportion or prevalence of interest, 

Q=100-p, l=allowable error. So when absolute error 

taken as 5%, P is taken as 17%, so as q=83%.Then, 

sample size would be, N = (1.96)2 *17*83/5x5 

=216.82. Sampling technique being cluster sampling 

method, design effect of 2 was taken in 

considerations. Thus total sample size would come 

to 216.82*2= 433.63 participants. It was rounded to 

450. Thus final sample size studied was 450 

reproductive age group women. Study population: 

The study group comprised of 450 women of 

reproductive age group of rural areas of study 

district. 

Inclusion criteria : Ever Married, Reproductive age 

group women (15-49 years), willing to participate 

Exclusion criteria : Pregnant Presently, Not willing 

to participate 

Sampling technique : Study subjects were selected 

by Cluster sampling. Out of the total 7 blocks in the 

district, 3 blocks were selected randomly. Five 

Primary Health Centres were selected from each 

of the blocks by simple random sampling. From each 

PHC three sub centres were selected by simple 

random sampling method. So total 45 sub centres 

were selected from 3 blocks. Sub centre was taken as 

natural cluster. Thus total 45 clusters were selected. 

From the one geographically identified point, one 

direction was chosen randomly and from each 

cluster 10 women were selected and interviewed till 

the desired number was achieved in each cluster. So 

total 450 women were recruited from rural area. 

Method : Data were collected in a pre-designed and 

pre-tested Proforma by interviewing woman. The 

study was carried out by undertaking house to house 

visits of the area of each cluster. Proforma consisted 

sociodemographic profile, various risk factors of HT, 

clinical Examination, BP measurement, & BMI 

measurement. BP measurement: BP was measured 

according to the international guidelines. 

Measurements were taken at the end of the interview 

using a standard mercury sphygmomanometer with 

bladder size 12x35 cm. The subject remained at rest 

in the sitting posture for at least 5 min and then the 

BP was measured in both arms. For diastolic BP 

(DBP) Korotkoff phase V was used. In every visit, 

three BP measurements were taken with at least 1-

min interval between them. In the analysis, only the 

average BP of the was used. If the subjects received 

antihypertensive medication, the measurements 

took place without any intervention on it.

Definition : Hypertension was defined as systolic BP 

(SBP) 140 mmHg or DBP 90 mmHg, or current 

treatment with antihypertensive drugs, according to 

the guidelines of the Joint National Committee (JNC) 

VI in the US6 and the WHO – International Society of 
[12] 

Hypertension.  

Educational Tool : Self designed educational tool 

was used to educate and counsel the women for 

various lacunas associated with Hypertension, found 

while data collection. 

Ethical clearance : The study protocol was reviewed 

and approved by the institutional ethical committee 

of the institution. Prior written informed consent 
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Table 1 : Socio-demographic profile of study subjects :
Results:

   

Socio-demographic Characteristics  No. (Frequency)  Percentage (%)   

Age group  

15-19 Years  9(2%) 2% 

20-24 Years  99 (22%) 22% 

25-29 Years  81 (18%) 18% 

30-34 Years  72 (16%) 16% 
35-39 Years  72 (16%) 16% 
40-44 Years  36 (8%) 8% 
45-49 Years

 
81 (18%)

 
18%

 
Religion

 
Hindu

 
378 (84%)

 
84%

 
Muslim

 
72 (16%)

 
16%

 
Social Class

 
I
 

63 (14%)
 

14%
 

II
 

81 (18%)
 

18%
 

III
 

138 (30.7%)
 

30.7%
 IV

 
111(24.6%)

 
24.6%

 V
 

57(12.7%)
 

12.7%
 Educational Status of Women

 Illiterate
 

198 (44%)
 

44%
 Primary

 
144(32%)

 
32%

 Secondary & Higher Secondary

 
108(24%)

 
24%

 Educational Status of Husband

 Illiterate

 

126(28.57%)

 

28.57%

 
Primary

 

140 (31.74%)

 

31.74%

 Secondary & Higher secondary

 

130(29.47%)

 

29.47%

 Graduate & above

 

45 (10.20%)

 

10.20%

 Occupation of Women

 Housewife

 

333 (74%)

 

74%

 Laborer

 

63 (14%)

 

14%

 Farmer

 

54 (12%)

 

12%

 Occupation of Husband

 Business

 

90(20.40%)

 

20.4%

 Service

 

81(18.36%)

 

18.36%

 Laborer

 

180(40.81%)

 

40.81%

 Farmer

 

63(14.81%)

 

14.81%

 
Other 27(6.12%) 6.12%
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Figure: 1 Distribution of study participants according to systolic & diastolic Blood pressure.
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was taken after fully explaining the purpose of the 

study.

Data entry and analysis: The data entry was done 

in Microsoft Office Excel 2007. Analysis was done 

using Epi info and Microsoft office Excel2007 and 

SPSS. Quantitative variables were subjected to linear 

correlation and regression where as qualitative 

variable were subjected to Binary logistic regression. 

P value<0.05 was considered as statistical 

significance. 

There was even distribution in almost all Age 

groups of reproductive age group women except for 

15-19 years and 40-44 years. Majority belonged to 

middle and lower socio economical class. Higher 

literacy rate among husbands of participants 

(71.43%) than females (56%). Most Women were 

engaged in house hold activities (74%) where as 

their husbands were engaged in labour work 

(40.81%), some kind of business (20.40%), farming 

(14.81%).

Figure 1 Denotes stem and leaf diagram of study 

participants according to their systolic and Diastolic 

blood pressure measurements. Stem and Leaf plots 

used to analyze data and display data all at the same 

time. It is a way of showing each data value along with 

its relationship to other values. “Stem” by listing the 

largest place- value digits to the left of a vertical line. 

The remaining digits will be written to the right of the 

vertical line to create the 'leaves”. 

stIn the  stem and leaf diagram of SBP, 1  column is 

showing frequency in the particular stem. Second 

column is stem; with systolic blood pressure range of 

98- 162 mm of Hg. Mean systolic Blood pressure was 

124.84±13.616 mm of Hg. On diastolic blood 

pressure measurements, stem of diastolic blood 

pressure range from 52- 98 mm of Hg with mean 

value was 77.14±9.574 mm of  Hg .

In the current study prevalence of Hypertension 

was 20.44% among reproductive age group women. 

(Figure 2) But when looked in to another 

classification of pre hypertensive stage, 55.33% 

belonged to this group, which suggests that chances 

of transition from pre hypertensive stage to 

Hypertensive stage is high. All the subjects were 

instructed to have followed up visit and Blood 

pressure measurement at least once a year. All the 

participants were educated about the various 

modalities of prevention and control and treatment 

protocol of hypertension. Those who were 

diagnosed as Hypertension were advised to seek 

medical care immediately and were referred to 

nearest health care facility.2.66% had family history 

of Hypertension. When evaluated about past major 

illness 8% had Diabetes Mellitus, 12% had HT, and 

4% had IHD attack. They were evaluated for 

treatment protocols and counselled accordingly.

Quantitative variables were tested for normality 

using Kolmogorov-Smirnov and Shapiro- Wilk test. 

Age in complete years and BMI were tested and 

found normality distributed. Thus Pearson's 

correlation regression (Linear correlation-

regression) was applied. There was statistically 

significant correlation between Ages in completed 

years, BMI and Hypertension. 

There was significant correlation between 

increasing age and systolic Blood Pressure. One Unit 

rise in age in completed years, there was 0.921 Unit 

rise in Systolic Blood Pressure. The same was found 

for Diastolic blood pressure. One Unit rise in age in 

completed years, there was 0.585 Unit rise in 

Diastolic Blood Pressure. One Unit rise in BMI, There 

was 1.015 Unit rise in Systolic Blood Pressure. One 

Unit rise in BMI, There was 0.779 Unit rise in 

Diastolic Blood Pressure. 

Figure 2 :  Prevalence of Hypertension  among 

                     Reproductive age group women
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Qualitative variables were subjected to Binary 

logistic regression. Table 2 show logistic regression 

analysis of various risk factors and presence of 

Hypertension. There was statistical significant 

association between Religion, Nuclear type of family, 

Socioeconomical class, Educational status of female 

participants, Educational status of Husband, 

Occupation and contraceptive usage. But there was 

no statistical association between Family history of 

Hypertension, addiction, lack of exercise and 

presence of Hypertension. No significant association 

might be due to less no. of the study subjects in 

respective groups.

While considering Muslim religion as referent, 

Hindus had 17.594 times higher chances of 

occurrence of Hypertension than Muslims. The Odds 

Ratio could be higher because of fewer samples in 

Muslim religion. Those participants who belonged to 

Nuclear family had 17.224 higher prevalence of HT 

compared to Three generation family. Higher 

chances of occurrence of Hypertension as socio class 

advances, which is shown in table 2, in which 

increasing Odds Ratio from class V to class I 

respectively. Educational status of participants as 

well as their husbands 'educational status plays 

important role in occurrence of Hypertension. 

Higher the educational status lower the chances of 

hypertension, it may be due to high level of 

knowledge and awareness about the risk factors of 

HT & its occurrence and complications. Those who 

were using Oral contraceptives had 2.09 times higher 

occurrence of Hypertension than no contraceptive 

users. Other contraceptive users had 1.44 times 

more prevalent HT but it was not statistically 

significant.  

Overall prevalence of addiction was 19.1%.  Of 

which 12.66% had addiction of Mava (Pan, Ghutakha, 

and Masala) Chewing (Tobacco chewing) while rest 

were using bajar. All those who had addiction were 

aware of its adverse effects. When asked for quitting 

the addiction, only 12% were willing to quit it with 

supplement drugs available in government drugs. 

Those who were not willing to quite, said that it was 

habituated so long so it was difficult to quite and 

other responses were as follows; chewing tobacco 

less harmful.

Figure 3:  Scattered diagram of (A) Systolic Blood 

pressure (B) Diastolic Blood pressure  

&   (C) BMI of Reproductive age group 

women
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Table 2: Association between various risk factors & Hypertension  (Binomial Logistic Regression)

Variable
 Statistics 

 Hypertension Adjusted OR  P value 

Religion     

Hindu 91(98.91%) 17.594 <0.005 

Muslim  1(1.08%) 1  

Type of Family     

Nuclear  38 (41.3%) 17.224 <0.005 

Joint  18(19.6%) 0.52 0.33 

Three generation 36(31%) 1  

Socio economical class     

I 9(9.3%) 34.54 <0.005 

II  11(12%) 24.33 <0.005 

III  36(39.1%) 18.64 <0.005 

IV  18(19.6%) 17.8 <0.005 

V  18(19.6%) 1  

Educational status of Female     

Illiterate 47(51.1%) 34.404 <0.005 

Primary 27(29.3%) 37.303 <0.005 

Secondary & above  18(19.6%) 1  

Educational status of 

Husband 

   

Illiterate 29(31.5%) 2.709 <0.05 

Primary 36(39.1%) 3.690 <0.05 

Secondary above  27(29.4%) 1  

Occupation     

Housewife  65(70.7%) 2.855 0.002 

Farmer 9(9.8%0 2.550 0.006 

Labourer 18(19.6%) 1  

Family History     

Yes  1 1.318 0.09 

No  91 1  

Contraceptives     

OCPs  52 2.094 0.05 

Others 30 1.44 0.33 

No  10 1  
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Discussion :

According to, JAPI supplement overall prevalence 

of HT among Urban people was 25% and among 
[13]

Rural people was 15%.  In present study conducted 

among rural women found higher prevalence of the 

hypertension than other studies. 

Non-communicable Disease, are on rise in our 

country and mean age of incidence is comparative-

10 to 20 years lower in India as against western 

countries. Same holds true for According to, Agrawal 

VK (2006), prevalence of HT among rural female was 
[14]17%.   

A community survey carried out by ICMR during 

2007-2008 reported prevalence of HT varying from 

17-21% in all the states with marginal rural-urban 

differences. Overall pattern of prevalence was found 

increasing with age groups in all states.

Tobacco use among women is prevalent in all 

regions of India and among all sections of society. 

Overall, 2.4% of women smoke and 12% chew 

tobacco. In a report from a large teaching maternity 

hospital in Mumbai (2003) 33.4% of women in 

reproductive age group were smokeless tobacco 
[15]  users. 

Conclusion : 

The prevalence of HT in present study was 

20.44%. 55.33% fallen on in pre hypertensive stage. 

There was significant association between various 

risk factors and occurrence of HT. 

Recommendations : 

As HT resembled the iceberg phenomenon, there 

is need of screening of everyone as a part of 

opportunistic screening. Whenever patient attends 

health facility there must be screening for HT. People 

must be made aware about the BP measurements at 

least once a year after 30 years age. Which could help 

in early diagnosis & timely initiation of treatment & 

thus prevention of the complications occurring from 

HT as well as mortality?

Limitation of study : 

Relatively small sample size could be the 

limitation, for so such type multicentre study should 

be conducted with larger sample size. Only variable 

of interest were included in study. 
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Abstract : 

Introduction : High Blood pressure may lead to memory impairment in old age. Present study had been 

conducted to know relation between cognition and blood pressure in geriatric people. Method : A cross 

sectional study was conducted among 600 study participants aged of 60 years or more in villages of 

Vadodara district. Blood pressure was measured by sphygmomanometer and cognition was screened 

through Mini Mental State Examination (MMSE). Results: The overall prevalence of high blood pressure 

among study participants was 42.7%. Cognitive impairment (MMSE score < 22) was prevalent in 23.5% of 

study participants. High SBP was significantly associated with low MMSE score even after adjusting potential 

confounders in multiple linear regression models. Conclusion:- SBP is related to poorer performance on 

Mini-Mental State Exam in the geriatric population aged 60 years and above in absence of any apparent 

neurological deficit. Diastolic blood pressure does not find any significant relation between MMSE score. 

Keywords : Association, Blood Pressure, Cognition, Memory

Introduction :

No man on earth can escape of growing old. Aging 

is certain and all you can do is protect it, promote it 

and extend it. Aging is an integral part of the growth 

and development which is terminated by death. Old 

age persons are a valuable asset for any country and 

community as they are rich in their experience and 

wisdom. They can guide youth what are dos and 

don'ts of life.  Nowadays there are improvements in 

health care services which increases life 

exparectancy. The ratio of older persons has changed 

dramatically from approximately one in fourteen in 
[1-3]the fifties as in past to about one in four at present. 

E p i d e m i o l o g i c a l  s t u d i e s  h ave  i n d e e d  

demonstrated that mean blood pressure increases 
[4-9]with age , not only in old age but also in young 

[10]
adults.  Other underlying mechanisms for the 

increase in blood pressure with age include age-

related reductions in blood volume and cardiac 

output, alterations in the function of and response to 

the sympathetic nervous system and reduced 

baroreceptor sensitivity, the latter leading to 
[11-12]

increased blood pressure variability. 

Original Article

Cardiovascular risk factors like diabetes, 

hypertension, hyperlipidemia and smoking are 

modifiable risk factors and highly prevalent, leading 

to mortality and disability. These risk factors are 

associated with increased risk of cognitive decline 

and dementia. There is increasing evidence from 

India and other countries that cerebrovascular risk 

factors are associated with an increased risk of 

cognitive decline and dementia. Hypertension is one 

of the risk factors that can cause cognitive decline 
[13]even in the absence of the stroke. 

The relationship between blood pressure (BP) 

and cognitive outcomes in the elderly has gained 

attention because of its implications for global 

healthcare. There is a deficit of regular screening and 

unawareness about complications of long-term high 

blood pressure in old age, in arural area. Cognitive 

decline is one of the major complications of the long 
[13-16]standing hypertension.  So the purpose of this 

study was to find the prevalence of hypertension and 

cognitive decline and the association of cognitive 

impairment and hypertension in elderly people.
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Method:

Study setting, Study type, and study participants: 

-After getting approval from the Institutional Ethical 

Committee, study was started. A Cross-sectional 

study was done in the villages of Vadodara district 

from October 2010 to July 2012. The study included 

the Geriatric population: person having age ≥ 60 

years.

Sample size and sampling : A sample size of 600 
2

was obtained using the formula Z PQ/l : Where Z = a

95% confidence intervals (1.96 table value), the 

prevalence of cognitive decline in geriatric 

population in a rural area India is (p) 14.89 from the 
[17]

previous study  (so q=1-p) and L= 3% margin of 

error. The calculated minimum sample had been 

inflated by 10% to account for anticipated subject 

non-response. Six Talukas were selected by simple 

random sampling from the 12 Talukas of the 

Vadodara district. From each of these selected 6 

talukas, 4 villages were selected by simple random 

technique. From each of the selected village, 25 study 

participants were selected conveniently by the house 

to house survey. The survey was started on the right-

hand side of the Village Panchayat Office. The village 

next to that in the random list was selected to fulfill 

the study subjects if study participants were not 

enough in a selected village.

Measurement tools :

Measurement of blood pressure: Blood pressure 

was measured by Random Zero mercury 

sphygmomanometer and stethoscope in sitting 

position in right brachial artery after 5-minuteof 

rest. Korotkoff sound 1 and 5 were considered as 

systolic and diastolic blood pressure respectively. 

Pulse pressure was calculated as the difference 

between systolic and diastolic blood pressure. Mean 

arterial blood pressure was calculated by using 

following formula: DBP+1/3 Pulse pressure. 

Measurement of blood pressure of all participants 

was done by a single investigator.

Assessment of cognitive status : The Folstein Mini-

Mental State Exam (MMSE) is a widely used and well-

validated tool for the evaluation of cognitive 

impairment. It briefly measures orientation to time 

and place, registration, immediate recall, short-term 

verbal memory, calculation, language and constructs 
[15]ability.  The MMSE includes following items: the 

maximum score is 30 points (10 points for 

orientation,3 for registration, 5 for attention and 

calculation, 3 for recall, 4 for naming the objects, 1 for 

repetition, 1 for following the command, 1 for 

reading ability, 1 for writing ability and 1 for 

visuospatial construction). Scores of > 27 are 

generally considered normal, 22-26 as mild cognitive 

impairment and those less than 22 as possible 

dementia. Hindi16 and Guajarati17 version of MMSE 

were used. 

Data Collection: House to house survey was done to 

find the study subjects from the selected villages. 

After acquiring the study subject the details 

regarding the study viz. purpose of the study, method 

of the study was explained in the vernacular 

language to each participant and head of the family. 

Written consent was taken from the each subject 

with assuring that their name was not be disclosed 

other than the person's concern with the study. The 

questionnaire was filled by personal interview. 

Questionnaires were of two parts. The first part 

included socio-demographic details regarding age, 

sex, religion, marital status, education, occupation, 

income, addiction (tobacco and alcohol) and drug 

using for any chronic illness etc. The second part of 

the questionnaire was of Gujarati version of mini-

mental state examination for cognitive assessment.   

Blood pressure was measured at the start of the 

study after 5-minute rest and again after in between 

socio-demographic and MMSE interview.  The mean 

of two reading was taken into account. 

Statistical analysis : Data were cleaned, validated 

and analyzed with Epi-info 7. For continuous 

variables range, mean and standard deviation were 

calculated and for categorical variables proportion 

and percentage were obtained. To know the 

association between two variable, tests of 

significance were applied. Chi-square test was 

applied for proportions and t- test was applied for 
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Table 1:  Prevalence of Hypertension and cognitive impairment (MMSE score < 22) 

                   among study participants (n=600)

Table 2 : Factors affecting impaired cognition among study participants (n=600)

 Hypertension Impaired 

Cognition  
(MMSE <22)  

Age group    

60-69
 

years
 

198 (46.8%)
 

93 (22%)
 

70-79 years
 

28 (21.9%)
 

18 (14.1%)
 

≥ 80 years
 

30 (61.2%)
 

30 (61.2%)
 

Sex
   

Male
 

142 (38.90%)
 

56 (15.3%)
 

Female
 

114 (48.51%)
 

85 (36.2%)
 

Total prevalence

 
256 (42.7%)

 
141 (23.5%)

 

   

Variables

 

Cognition in form of MMSE 

score

 
p-value

 

Impaired 

cognition

 
(MMSE<22)

 
n=141

  

Normal 

cognition

 
(MMSE≥22)

 
n=459

  
Age

 
60-69

 

years

 

93 (22%)

 

330 (78%)

 

p  < 0.001

 

70-79 years

 

18 (14.1%)

 

110 (85.9%)

 

≥ 80

 

30 (61.2%)

 

19 (38.8%)

 

Sex

 

Male

 

56 (15.3%)

 

309 (84.7%)

 

p  < 0.001

 

Female

 

85 (36.2%)

 

150 (63.8%)

 

Marital status

 

Unmarried

 

9 (50%)

 

9 (50%)

 

p  < 0.0037

 

Married

 

94 (21.3%)

 

347 (78.7%)

 

Separated/divorced

 

0 (0)

 

10 (100%)

 

Widow/widower

 

38 (29%)

 

93 (71%)

  

Living arrangement

 

Living alone

 

28 (43.1%)

 

37 (56.9%)

 

p  < 0.001

 

Living with spouse

 

38 (39%)

 

93 (71%)

 

Living with children

 

9 (9.6%)

 

85 (90.4%)

 

Living with both spouse and children 66 (21.3%) 244 (78.7%)

Education

Illiterate/ Just literate 102 (47.3%) 111 (52.1%) p  < 0.001

Primary 39 (18.1%) 176 (81.9%)
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Secondary/Higher  secondary 0 (0) 37 (100%) 

Graduate/post graduate 0 (0) 135 (100%) 

Occupation  

Working  27 (17%) 132 (83%)  

p  = 0.024  Not working 114 (25.9%) 327 (74.1%) 

Smoking habit  

Never used  141 (30.5%) 321 (69.5%) p  < 0.02  

Ever used  28(20.28%) 110(79.72%) 

Smokeless tobacco use 

Never used  121 (26.4%) 375 (75.6%) p = 0.26  

Ever used  20 (23.5%) 84(76.5%) 

Alcohol consumption  

Never consume  141 (26.3%) 375 (73.7%) p = 0.01  

Ever consume  8(12.5%) 56(87.5%) 

Poly-pharmacy  

No  102(24.3%) 318(75.7%) p = 0.488  

Yes  39(21.7%) 141(78.3%) 

Depression 

Yes  123 (37.8%) 202(62.2%) p <0.001  

No  18 (6.5%) 257 (93.5%) 

Systolic blood pressure 

Normal (<120mm Hg)  9(31%) 20(59%) p  < 0.001  

 Pre-Hypertension (120-139 mm Hg)  46 (14.2%) 279 (85.8%) 

Hypertension stage 1  

(140-159 mm Hg)  

77 (43%) 102 (57%) 

Hypertension stage 2 (≥160 mm Hg)  9 (13.4%) 58 (86.6%) 

Diastolic blood pressure 

Normal (<80 mm Hg)  27 (41.5%) 38 (58.5%) p < 0.001  

 Pre-Hypertension (80-89 mm Hg)  75 (18.3%) 335 (81.7%) 

Hypertension stage 1 (90 -99 mm Hg)  39 (40.6%) 57 (59.4%) 

Hypertension stage 2 (≥100 mm Hg)  0 (0) 29 (100%) 
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Normal (<120 and < 90 mm Hg)  9(31%) 20(59%) p < 0.001  

 
Pre-Hypertension (120-139 mm Hg 

and/or 80-89 mm Hg)  

46 (14.6%) 

 

269 (85.4%) 

 

Hypertension stage 1 (140 -159mm Hg 

and or 90-99 mm Hg)  

77 (40.7%) 

 

112 (59.3%) 

 

Hypertension stage 2 (≥160 mm Hg 

and/or ≥ 100 mm Hg ) 

9 (13.4%) 58 (86.6%) 

Table 3: Simple Linear relation between blood pressure and MMSE score among study   

                  participants (n=600)

Variables  Correlation 

coefficient 

(r) 

R 2 

Constant  

(Intercept 

on y axis) 

Regression 

coefficient 

 

p-value 

Systolic BP  -0.239 0.0565 37.34 - 0.081 < 0.005  

Diastolic BP  0.022 0.0005 25.13 0.014 0.587 

Pulse pressure -0.317 0.0992 33.44 -0.135 < 0.005  

Mean arterial blood 

pressure 

-0.284 0.0131 32.65 -0.063 < 0.005  

continuous variables. First simple linear regression 

was done between blood pressure variables and 

MMSE score. Multiple linear regressions was done 

for adjustment of age, sex, education, use of anti-

hypertensive medications and depression. A p-value 

< 0.05 was considered as statistically significant.

Results :

The overall prevalence of high blood pressure 

among study participants was 42.7%. As shown in 

Table 1 high blood pressure is more prevalent in 

advanced age and female sex. Cognitive impairment 

(MMSE score < 22) was prevalent in 23.5% of among 

study participants. Prevalence was as higher as 

61.2% in age group of more than 80 years of the 

population as compared to other age groups and also 

high (36.2%) in female sex (Table 1).

Overall blood pressure

While calculating simple linear regression 

between MMSE score and blood pressure variables, 

it has been observed that systolic blood pressure, 

Pulse pressure and mean arterial blood pressure 

were negatively correlated with an MMSE score 

which was statistically significant. Diastolic blood 

pressure has a positive correlation with the MMSE 

score and it was statistically insignificant (Table 3).

To counter the effect of confounding variables, 

blood pressure was adjusted for age, sex, education, 

use of anti-hypertensive medication and depression. 

In these models, age and depression were inserted as 

continuous variables while sex, education and anti-

hypertensive medication were inserted as dummy 

variables. From table 4 it has been revealed that 

systolic blood pressure remains negatively 

correlated even after adjusting for major 
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Table 4: Multiple linear regression models of systolic blood pressure as a predictor of the    

                 MMSE score after adjusting for major confounding variables.

morbidity and mortality in the elderly population 

and is a risk factor for many other diseases. The 

present study reports a prevalence rate of 

hypertension as 42.7% which compares well with 
[18]other studies carried out by Kokiwaret al  at rural 

community of central India (38.1%) and Agrawal et 
[13]al from Rajasthan (42.1%). While a higher 

prevalence of 69% was reported among the elderly 

population aged sixty and above (Bulletin of WHO 

Variables  Regression 

coefficient  

p value R2 Constant  

Model1  

SBP  -0.078 <0.001 0.08 44.85 

Age  -0.118 <0.001 

Model 2  

SBP  -0.069 <0.001 0.21 46.30 

Age  -0.139 <0.001 

Sex  -3.368 <0.001 

Model 3  

SBP  -0.067 <0.001  

0.31 

 

45.63 Age  -0.177 <0.001 

Sex  -1.955 <0.001 

Education  3.612 <0.001 

Model 4  

SBP  -0.069 <0.001  

0.32 

 

45.41 Age  

Sex  

-0.169 

-2.022 

<0.001 

<0.001 

Education  3.383 <0.001 

Anti -HT medication  0.729 0.04 

Model 5  

SBP  -0.036 0.001  

 

0.477 

 

 

36.80 

Age  -0.038 0.112 

Sex  -0.402 0.232 

Education  2.604 <0.001 

Anti -HT medication  0.376 0.248 

Depression -1.014 <0.001 

confounding factors. Model 5 has R2 of 0.477 means 

47.7% change in MMSE score can be explained by 

this model and it is statistically significant (p<0.005)

Discussion

The present cross-sectional study was conducted 

to know the association between blood pressure and 

cognition changes among old age population (≥ 60 

years). Hypertension is an important cause of 
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have reported mixed results regarding the 

relationship of cognitive impairment and BP. Cross-
[35]

sectionally, Scherr et al  found no association 

between either SBP or DBP and cognitive 
[36] [37]

performance; Wallace et al  and the Tsivgoulisge  

at al found that only elevated DBP was associated 
[38]

with poor memory performance, and Budge et al  

reported that higher MMSE scores were significantly 
[39]

associated with lower SBP. A prospective study  by 

found that elevated midlife SBP was a significant 

predictor of poor cognitive functioning in later life. In 

a large community-based elderly Swedish cohort, 
[38]Guo ET al  found that those with lower baseline SBP 

had an almost 2-fold elevated risk of low MMSE 

scores at 3-year follow-up. In another cohort study, 
[40]

Glynn et al  showed that those with lower SBP were 

more likely to have an incident cognitive impairment. 
[41]

In Farmer et al  a found that participants 75 years 

and older with isolated systolic hypertension had 

better cognitive performance than those without 

systolic hypertension, but not after adjusting for 

confounding variables. In contrast, our findings were 

significant even after adjusting the confounding 

variables. In Indo-US cross-national epidemiologic 
[26]study , every 10 mm HG difference in DBP or SBP 

was related to more than 10% decrement in 

cognitive impairment.

Diastolic blood pressure in the present study was 

not independently associated with cognition while 
[42] [43]Schmidt R et al  and Deleeuv F E et al  found that 

higher DBP (not SBP or PP) was an independent 

predictor of white matter hyperintensity 

progression in elderly individuals, both without 

neuropsychiatric disease and Alzheimer's disease.

The exact mechanism of how hypertension leads 

to impaired cognition is still unclear but Biologically 

plausible explanations are: hypertension-induced 

proliferation of smooth muscle cells, basal lamina 

alterations, luminal narrowing, endothelia-

hyalinosis, and ultimately fibrosis; hypertension-

related microvascular degeneration and cerebral 

amyloid angiopathy can cause alteration in the 

cerebral endothelium and become an important 

dementia precursor; hypertension-induced 

[19]
2011)  and 54% among persons aged ≥ 40 from 

[20]
Chennai.  Prevalence of hypertension in the present 

study was as high as 48.5% in females compared to 

males 38.9%. Similar findings were reported by 
[21] [22]Hazarika N C et al  and Malhotra P et al while 

[23] [24]
Gupta R et al  and Guang Hui Dong et al  found it 

was more in males. A study done in Surat city of 

Gujarat by Power AB et al reported Prevalence of 

hypertension among elderly women was 33.3%. 

The overall prevalence of cognitive decline was 

23.5% (Table 1) in the study population. Prevalence 

of cognitive decline among male study participants 

was 15.3%. Prevalence of cognitive decline among 

female study participants was 36.2%. A hospital 
[25]

based study done by Begda AA  in the same city 

found the overall prevalence of cognitive impairment 

39.2% which was 31.7% in male subjects and 47.9% 

in female subjects. This may be due to sampling 

variability.  In a rural community-based study from 
[26]Ballabhdhgarh  among non-demented people aged 

55 years and above, cognitive impairment was 

reported to be present in 10.2 %. In two communities 
[27] [28]

based study in rural areas, from Spain  and Japan  

cognitive impairment was reported to be 7.1 % and 

8.6 % respectively, which was lower than the present 

study.

It has also been found in present study that the 

prevalence of cognitive impairment was significantly 

associated especially with advancing age. The similar 

association found in a hospital based study done in 
[25]2006 in the same city  and also found in other 

[29]
study.  The economic dependence and loneliness 

are two important factors which are associated with 

old age and also believed to have an influence on 

cognitive changes.

This cross-sectional study showed a linear 

relationship between higher SBP and impaired 

cognitive levels in individuals without prior history 

of any neurological damage. This relationship 

persisted even after adjustment for age, sex, 

education, use of anti-hypertensive medication and 

depression, which is consistent with the result from 
[30-34]

most of the previous studies. Previous studies 
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India. International of Geriatric Psychiatry 1995;10:367-77.
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International Journal of Geriatric Psychiatry 1997;12(12): 

1155-67.
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Hypertension in Rural Community of Central India. JAPI 2012; 

60;26-2

19. Hypertension Study Group. Prevalence, awareness, treatment, 
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India: a multicentric study. Bulletin of the WHO 2001; 79(6): 

490-500. 10. 

20. Ramachandran A, Snehalatha C, Vijay V, King H. Impact of 

poverty on the prevalence of diabetes and its complications in 

urban southern India. Diabet Med. 2002; 19(2): 130-5.

21. Hazarika NC, Narain K, Biswas D, Kalita HC, Mahanta J. 

Hypertension in the native rural population of Assam. Natl Med J 

India 2004; 17 (6) : 300-304.

22. Malhotra P, Kumari S, Kumar R, Jain S, Sharma BK. Prevalence 

and determinants of hypertension in an un-industrialised rural 

population of North India. J Hum Hypertens. 1999; 13 (7) : 467-

72.

23. Gupta R, Prakash H, Gupta VP, Gupta KD. Prevalence and 

determinants of coronary heart disease in a rural population of 

India. J Clin Epidemiol 1997; 50 (2) : 203-209.

24. Guang Hui Dong, Zhao Qing Sun, Xin Zhong Zhang, Jia Jin Li, Li 

Qiang Zheng, Jue Li, et al. Prevalence, awareness, treatment and 

control of hypertension in a rural Liaoning Province, China. 

Indian J Med Res 2008; 128: 122-127.

25. Begda A and Kantharia SL. Screening of Cognitive Impairment 

and Depression in Elderly Patients. Indian Journal of 

Gerontology 2006;20( 4): 347-58.

26. Pandav R, Dodge HH, DeKosky ST, Ganguli M. Blood pressure and 

cognitive impairment in India and the United States: a 

endothelial dysfunction in the small cerebral vessels 

may also cause chronic cerebral oxygen deprivation 
[44-47].

and greater susceptibility to hypoxia  

Conclusions :

In conclusion, the findings from the present study 

provide evidence that increased resting SBP is 

related to poorer performance on Mini-Mental State 

Exam in thegeriatric population aged 60 years and 

above in absence of any apparent neurological 

deficit. Diastolic blood pressure does not find any 

significant relation between MMSE score. 
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Abstract :

Introduction : Menopause is the inevitable stage of women's reproductive cycle. Indian women spend 

around a third of their life in post-menopausal period. The common climacteric symptoms experienced by 

women are vasomotor, physical and psychological symptoms. There is no specific health care programme 

for post-menopausal women. Objective: The objectives are to determine the average age at attaining 

menopause and the prevalence of various menopausal symptoms among postmenopausal women. 

Method: The present cross sectional study was carried out in four different urban sites of Gujarat. Two 

stage sampling methods adopted to select participants. Data was collected by personnel interview using a 

pre-tested structured questionnaire. Results: Median age of menopause was 45 years with a range from 35 

to 56 years. The most common symptoms present among participants were fatigue (73%), irritability 

(72%), weight gain (61%), headache (59%), anxiety (52%), joint pain (51%), insomnia (51%). The 

Vasomotor symptoms like hot flushes, night sweat and urinary incontinence were present respectively in 

41%, 35% and 23% of study participants. Conclusion: The study shows that postmenopausal women in 

Gujarat suffer from various vasomotor, physical and psychiatric problems with varied frequencies. This 

study reveals that Indian urban women attain a menopause at early age. Frequency of the post menopausal 

symptoms increased when women attain menopause at early age. 

Key words : Age at Menopause, Menopausal symptoms, Postmenopausal women 

Introduction :

Menarche and menopause are the two important 

stages of the women's life cycle. The period of in-

between is the reproductive phase. Menopause is the 

stage of permanent cessation of menstruation 

retrospectively determined after twelve months of 

amenorrhea. Menopause is the natural course of 

maturation. It is a unique phase of the woman's 

reproductive cycle, transition from reproductive to 

non-reproductive stage. It is resulting from the loss 

of ovarian follicular activity. Many women pass this 

phase with little difficulty others faces wide variety 
 [1, 2]

of symptoms leads to decrease quality of life.  

Eighty five million women in India are above the 

age of 50 years and certainly in post menopausal 
.[3]period also  In the current scenario life expectancy 

of Indians are increasing, so women living longer 

than before, a majority of them would spend around 
[4] a third of her life in post menopausal period.

Among Indian women physiological menopause 

sets in between 45 to 55 years of age. Studies 

reported that there is diversity in the menopausal 

symptoms in Asian and western women. Indian 

women of different geographical regions are also 

showing variety in menopausal symptoms and age at 
[5]menopause.  The immediate clinical symptoms of 

menopause are the result of change in the hormones 

in to body and its effect on various organs of body, 

mainly cardiovascular and muscular-skeleton 
[2]system.  

The year immediately prior and the decade 

afterwards of menopause has much clinical 
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[6]
implication.  A wide variety of symptoms are 

reported among post menopausal women during 

this transitional period, these symptoms remain 
[7]

present over a period of months to years.  The 

common climacteric symptoms experienced by 

women can be grouped into vasomotor, physical and 
[8] psychological symptoms.

Hot flushes, night sweats, muscles and joint 

pains, sleep disturbances, urinary frequency, vaginal 

dryness, poor memory, anxiety and depression are 
[6]commonly reported symptoms.  Menopausal 

symptoms affect the quality of life significantly at 
[9]various stages of menopause.  

Health problems among menopausal women are 

significant challenge to public health, taking into 

consideration that there is no unique separate health 

program in India to take care of such problems. Rise 

in geriatric population leads to increase in number of 

women in menopause. An understanding of 

menopausal symptoms experienced by these women 

is essential for designing the appropriate health care 

delivery services and to ensure an easy transition in 

peri-menopausal period. There are few studies from 

the Indian region regarding the health profile of post-

menopausal women. This study is an attempt to 

identify various demographic parameters like mean 

age at menarche, mean age at menopause, etc., as 

well as to evaluate the post menopausal symptoms of 

women aged between 40 and 65 years.

Method :

Ethical approval was obtained from Sumandeep 

Vidyapeeth institution ethical committee before 

commencement of this research study. The present 

community based cross sectional study was 

conducted among post menopausal women of the 

urban area of Gujarat. The study has been conducted 

in a 6 month period from April 2017 to October 2017. 

A postmenopausal woman aged between 40 to 65 

years has been taken as study unit. Women who are 

not willing to participate, having past history of 

hysterectomy, women who are taking hormonal 

replacement therapy and critically ill women are 

excluded from the study.

The sample size was calculated at a 95% 

confidence interval and 20% allowable error. If we 

take P as 50 than sample size for the present study 

was 96.  Total 100 participants who fulfill the 

inclusion and exclusion criteria were included in the 

study. 

We have collected data from four different urban 

sites of Gujarat. These are Surat, Ahmedabad, 

Palanpur and Amreli. All four sites represent 

different part of Gujarat.

From each site one ward was selected randomly 

by lottery methods and from each selected ward 25 

eligible women were identified by systemic random 

sampling methods for data collection The women 

were explained that the information given by them 

would be kept confidential. The identified women 

were interviewed in privacy. From every participant 

written consent was obtained for the study. Data 

collected in pre tested, structured questionnaire by 

personal interview.

Collected data compiled in Microsoft office Excel 

2007 format. Data was processed using Epi info 

statistical software. Descriptive and analytical 

statistical methods were used for the preparation of 

results. Data is presented in tabulated as well as 

graphical format.

Result :

Out of 100 participants majority of women were 

illiterate (24%), or having either primary (18%) or 

secondary (21%) education. 19% of study 

participants were either graduate (11%) or 

postgraduate (8%).  88 % of study participant are 

married while 6% study participants are widowed. 

3% were unmarried and 2% were divorcee. [Table 1]

The median age of study participants are 52 

years. The median age of menopause and menarche 

among participants was 45 and 13 respectively. On 

and average a woman was remain in reproductive 

age for around 32 years. There is no agreement on 

the average age at which Indian women attain 

menopause, a wide range from 35 to 56 years of age 

was found as an age of menopause. The age of 
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Table1 Socio demographic profile of study participants: 

Table 2 :  Age profile of study participants

Variable  No. Percentage (%) 

Education 

Illiterate 24 24% 

Primary 18 18% 

Secondary  21 21% 

Higher secondary  18 18% 

Graduate 11 11% 

Post Graduate  8 8% 

Marital 

Status 

Married 88 88% 

Widow  6 6% 

Unmarried 3 3% 

Divorcee  2 2% 

Separated 1 1% 

Variable  Mean  Median  Range  

Age  52.65 ±  6.83  52.00 40 - 65 

Age at menarche  13.86 ±1.50  13.00 11 - 18 

Age at marriage  20.64 ± 3.03  20.00 15 - 35 

Age at menopause  44.69 ± 4.94  45.00 35 - 56 

marriage and age of menopause had a poor positive 

correlation (r =0154), and The age of menarche and 

age of menopause had a poor negative correlation 

(r=-0.048). [Table 2]

Among study participants, those who conceived 

had a higher mean age of menopause compared to 

those who not. Those women who conceive one time 

had the highest mean age of menopause (48 yrs). 

Those who are never conceived had a mean age of 41 

years. [Figure 1]

The most common symptoms present among 

menopausal women were fatigue (73%), irritability 

(72%), weight gain (61%), headache (59%), anxiety 

(52%), Joint pain (51%), insomnia (51%). These 

symptoms were present among more than 50% of 
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study participants. The Vasomotor symptoms like hot 

flushes, Night sweat and urinary incontinence were 

present in 41%, 35% and 23% of study participants 

respectively.[Figure 2]

The median age of menopause is 45 years. Here we 

compare the frequency of symptoms among women 

who attain menopause earlier (less than median age, 

≤ 45 years) compared to those women at a late age 

(more than median age, > 45 years of age). Those 

women who attained menopause at ≤ 45 years of age, 

having more frequent all menopausal symptoms 

compared to those women who attained menopause > 

45 years of age except weight gain and joint stiffness. 

[Figure 3]



Figure 3: Comparision of post menopause symptoms 

                    at the attainment of menopause

Figure 1: No. of gravid status wise mean age of 

                    menopause among study participants

 

Discussion :

Menopause is the cessation of menstruation, this 

stage is determined by the decrease production of 

estrogen into the body. The age of attainment of 

menopause is determined by various factors like 

race, ethnicity, lifestyle factors and demographic 
.[10]

factors  The age at menopause was attain is 

different in Asian and western countries, also in 

urban and rural population. Our study resulted, 45 as 

the median age for attainment of menopause. A study 

conducted by Ankita Goyal et al shows that mean age 

of menopause among urban women of Allahabad 
[11]was 46.32 years.  The median age of menopause 

among white women from industrialized countries 
[10]ranges between 50 and 52 years.  A study was 

conducted by G Ganitha et al among women of rural 

area Tamilnadu documented that, the mean age of 

attaining menopause was 45.75 ± 3.83 years. The 

menopause starts between age 38 years to 53 years. 

The finding are well correlated with our findings, in 

India the menopause was attain in comparatively at 

low age that will lead to prolongation of post 
[5]menopausal period.  Increasing life expectancy will 

lead to spend more period of life in post menopausal 

period among women. Early menopause may be a 

risk factor for earlier mortality from diseases related 

to decreased estrogen levels and may promote 

increased incidence of osteoporosis, heart diseases, 
[12]

diabetes, hypertension and breast cancer.  Women 

from Rural area attain menopause at late compared 

to women of urban area. Similar to result document 

in this study,  study conducted by Gold et al also 

reported that age of menarche is not consistent with 
[10] 

the age of menopause.

Natural menopause was attain late with 

increasing parity. Pregnancy is an anovulatory phase 

that decreases the rate of loss of oocyst. Systemic 

review documented that Increasing parity, has also 

been associated with later age at natural menopause, 

that well correlate with the theory that natural 

menopause occurs after oocytes have been 
[10]

sufficiently depleted.  Study conducted by Romita 

Figure 2: Post menopausal symptoms among 

                    participants
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Potsangbam et al in Porompat and Manipur area 

shows that women with high parity >2 has earlier 

onset of menopause as compared to those having 
[13]

parity of ≤2).  Another study of Danish population 

observed a trend of increasing age at menopause 
[14]

with increasing number of live births.  Inverse to 

that our study document no consistent trend of the 

increasing parity with increasing age of menopause. 

But those who conceive at least one time had a late 

age of menopause compared to nulligravida women. 

That might be influencing of other factors like use of 

oral hormonal pills, nutrition, systemic disorder etc. 

Studies conducted in three different part of India 

(Jamnagar, Kerala and Allahabad) reported that the 

most common symptoms among post menopausal 

women are musculo skeleton problems (joint pain, 

backache), emotional problems (crying spells, 

depression, irritability), lethargy, burning 
[2,11,15]

maturation and forgetfulness.  That is very 

consistent with result of this study. The most 

common symptoms  documented among 

menopausal women in this study were fatigue 

(73%), irritability (72%), weight gain (61%), 

headache (59%), anxiety (52%), Joint pain (51%), 

insomnia (51%).

[16]In a study by Yahya and Rehan  , prevalence of 

hot flushes and night sweats was 32%, which was 

lower than our study. Study conducted by Ankita 

goyal et al found that the prevalence of vasomotor 

symptoms was 34.5% and 39.0% in rural and urban 
[11]areas respectively.  That was nearly similar to our 

study result. Another study conducted in rural Kerala 

shows very high prevalence of classical vasomotor 

symptoms like hot flushes (46.7%) and sweating at 

night (50%).[9] Most of the symptoms at menopause 

were related with decreased level of estrogen. 

Conclusion:

The women in Gujarat area attain menopause at a 

very early age. Very high prevalence of the various 

symptoms associated with the post menopausal 

syndrome documented in current study. The post-

menopausal women of Gujarat suffer from various 

physical, psychiatric and vasomotor signs and 

symptoms. The most common symptoms are 

physical and psychological in nature and some time 

may be misinterpreted as symptoms of systemic 

disorders. Early the menopause more frequent are 

the symptoms irrespective of severity. 

Recommendation : 

As  life  expectancy  and  population  of  post-

menopausal  women  increases,  efforts  are  needed  

to  educate  them  and  make  them  aware  about  

various  menopausal  symptoms. There is a need to 

address the post menopausal women's group 

separately as there hasn't been a specific health 

program for those women yet. Preventive strategies 

also need to be disseminated well in those women 

who are approaching their menopause, so that the 

frequencies and the severity of such symptoms could 

be minimized. Postmenopausal women should be 

sensitized for availing the health facilities for their 

health problems information, education and 

communication (IEC) and behaviour change 

communication (BCC).
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Abstract :

Introduction : According to a publication in 1986by the World Health Organization (WHO) on 

Pneumoconiosis and Smoking, workers in cotton processing industries have the risk of developing 

obstructive respiratory conditions such as Bysinosis and Occupational Asthma, due to prolonged exposure 

to inhalable cotton dust particles, bracts and pericarps as well as to bacteria and fungi that may grow on 

cotton products. Objectives: To identify the presence of Respiratory symptoms among those exposed to 

cotton dust and To associate the findings with the duration of exposure of cotton dust. Methods : The study 

carried out was cross sectional and in 3 cotton industries in Surendranagar city. A total of 144 workers who 

consented for the study were selected and were interviewed and examined for respiratory signs.                 

Results : Nearly 78% of the subjects had respiratory complaints. Most of the workers had had a more than 10 

year exposure to cotton dust. Majority of symptoms were dyspnoea and expectorations. Nearly 95% of the 

subjects had the habit of consumption of smokeless tobacco. Conclusion: It can be concluded from the study, 

that the risk factors for Respiratory diseases are highly prevalent among workers employed in industrial set 

ups involving respirable dusts. More than 80% of the workers had 10 yrs or more years of exposure to cotton 

dust and the association of the exposure with the respiratory problems was proved statistically significant.

Keywords : Cotton industry, Periodic medical examination, Respiratory, Tobacco

Introduction :

Occupational Respiratory disease is a lung 

condition that develops due to worker inhaling 

harmful substances at his or her place of work. These 

diseases are a major public health problem all over 

the world that account for up to 30% of all registered 

work related Respiratory diseases and 10–20% of 
[1]

deaths are caused by respiratory problems. 

Occupational lung diseases are the most common 

work - related illness but fortunately many of the 

Respiratory diseases are preventable or controllable 
[2]

with proper treatment.

Cotton dust is produced by processing cotton 

with the use of machines in order to develop textile, 

fabrics, and final products such as clothes. Exposure 

of workers to cotton dust at their workplace has been 

associated with development of several respiratory 
[3]symptoms and diseases. 

According to a  publication by the World Health 

Organization (WHO) in 1986, on Pneumoconiosis 

and Smoking, workers in cotton processing 

industries have the risk of developing obstructive 

respiratory conditions such as Bysinosis and 

Occupational Asthma, due to prolonged exposure to 

inhalable cotton dust particles, bracts, and pericarps 

as well as to bacteria and fungi that may grow on 
[4-5] cotton products. Exposure to the cotton dust led to 

respiratory problems, such as cough, phlegm, 

wheezing, shortness of breath, chest tightness, 

chronic bronchitis, and byssinosis and has also 
[6-8]

profound effect on pulmonary function. As Gujarat 

is known as “Textile State of India” and “Manchester 

of the East” and “Denim Capital of India” and it 
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contributes 25%to the country's manufacturing 
[9] 

sector. Because of which, it attracts numerouswork 

forces and the workers are largely exposed to the risk 

of these diseases. The present study was carried out 

to establish the quantum of such morbidities and 

identify the risk the workers are exposed to.

Objective :

1. To identify the presence of Respiratory 

symptoms among those exposed to cotton dust

2. To associate the findings with the duration of 

exposure of cotton dust

Method :

The present study was carried out in an 

industrial setting in Surendranagar city. Out of a total 

of 24 small and large scale cotton industries in 

Surendranagar city, a total of 3 industries were 

selected using simple random sampling using the 

table of random numbers. A prior permission was 

sought before the start of the study from the 

management of the factories who agreed to be a part 

of the research design. Permission from the 

Institutional Ethics Committee of C.U Shah Medical 

College in Surendranagar and oral and written 

consents from the workers were sought before the 

start of the study. The total subjects studied were 144 

from 3 industries of Surendranagar city. The study 

carried out was cross sectional and the data was 

collected by directly questioning the subjects about 

their socio demographic details and also their 

physical examination for the presence of respiratory 

findings in them.

Data Analysis :

The data was analyzed using SPSS Microsoft excel 

2007 and the relevant statistics were calculated.

Results :

Table 1 shows the basic socio-demographic 

profile of the subjects. It can be seen that majority of 

the subjects were young adults in the age group 20-

40 yrs (56.25%) and all the subjects were males. In 

terms of education, majority of the subjects were 

educated upto primary (33.33%) followed by those 

educated upto secondary (16.66%). Nearly 92% of the 

subjects were Hindus and 58% were married.

As most of the workers were laborers, majority of 

them were from social class 4&5. Nearly 82% of the 

subjects were from joint families, clearly showing the 

predominance of joint family system still existent in 

India.

Table 2 shows that majority of the subjects had an 

exposure of at least 10 years or more showing an 

increased risk of developing respiratory illnesses.

Figure1 shows the prevalence of various 

respiratory symptoms and it can be seen that dyspnea 

was the most common symptom followed by 

productive & dry cough (43.2 & 29.5% respectively).

Table 3 shows the positive association of 

respiratory symptoms with the duration of exposure 

to cotton dust showing increased prevalence among 

those exposed for more duration. The association was 

proved statistically significant using chi squared test. 

(p<0.01)

Mean duration of intake of tobacco was 14.33 yrs 

(SD±9.72 yrs). Mean frequency of intake of tobacco 

was 15.5 times a day (SD±6.78yrs). It can be seen that 

majority of the subjects had the habit of consumption 

of chewing Tobacco &Guthkha. This habit being 

predominantly found in this part of the state is clearly 

reflected in this study too.

*Includes raw tobacco, guthkha, pan masala, bajar

**Includes Cigarettes & Bidi smoking

#Multiple response variable

Discussion :

The present study was carried out in an industrial 

setting. In the present study, the prevalence of 

respiratory symptoms was: Cough (29.5%), 

Expectoration (43.2%), Dyspnea (62.3%), Tightness 

in chest (25.6%) and Respiratory discomfort (14%). 

These findings were similar to Ghasemkhani M et al 

who studied the prevalence of respiratory symptoms 

among different industries by comparing them (viz. 

Food,  drink & tobacco,  Textile ,  Chemical ,  
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Table 1: Distribution of the subjects as per their Socio-demographic characteristics (n=144)

Variable Frequency Percentage 

Age (in years)  

20-40 81 56.25 

40-60 63 43.75 

Sex  

Males  144 100 

Females  0 0 

Education  

Illiterate 12 8.33 

Primary 48 33.33 

Secondary  24 16.66 

Higher Secondary  36 25 

Graduate 12 8.33 

Post Graduate  12 8.33 

Religion  

Hindu 132 91.66 

Muslim  12 8.34 

Marital Status  

Married 84 58.34 

Unmarried 60 41.66 

Type of Family  

Nuclear  27 18.75 

Joint  117 81.25 

Social Class*  

Class 1  0 0 

Class 2  0 0 

Class 3  33 22.91 

Class 4  51 35.41 

Class 5  60 41.66 

* Social class as per modified Prasad`s classification of 2009
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Table 2  : Duration of dust exposure to cotton among the workers (n=144)

Duration of Exposure  NO.  %  

<10 years 21 14.58 

10-20 years 69 47.91 

>20 years 54 37.5 

Total  144 100 

 

Table 3: Association between duration of exposure with the prevalence of respiratory 

                  symptoms among the workers (n=144)

Duration of Exposure Respiratory Symptoms 

Present Absent Total 

<10 years  6 (5.40%) 15 (45.45%) 21 (14.58%) 

10-20 years 57 (51.35%) 12 (36.36%) 69 (47.91%) 

>20 years  48 (43.24%) 6 (18.18%) 54 (37.5%) 

Total  111 33 144 

Table 4 : Forms of tobacco consumed by the subjects (n=144)

FORM OF TOBACCO #  No.  %  

Smokeless Tobacco (Chewing tobacco) *  138 95.83 

Smoky Tobacco **
 

76
 

52.77
 

* Includes raw tobacco, guthkha, pan masala, bajar 

** Includes Cigarettes &  Bidi smoking 

# Multiple response variable

# Multiple response variable

2χ test = 33.43, DF = 2, P<0.01

Construction, Metal & other miscellaneous 
[10]industries). In a similar study by Al-Neaimi et al of 

respiratory symptoms among workers in cement 

factory in a rapidly developing country reported 

recurrent cough (30%), Phlegm (25%) & dyspnea 
[11]

(21%).

In the present study, those with longer duration 

of exposure with dust had higher respiratory 

symptoms compared with those with duration of 

exposure lesser than 10 yrs. A similar study 

conducted by Baser S et al found that there was no 

such significant association of the symptoms with 
[12]the duration of exposure of dust particles.  

Gasemkhani M et al found similar findings as the 

Figure 1: Prevalence of Respiratory symptoms 

among the workers  exposed to cotton 

dust (n=144) #
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present study showing significant association of 

duration of exposure and prevalence of respiratory 

symptoms.

In the present study large number of subjects had a 

habit of tobacco consumption. Nearly half of them also 

had a habit of consuming smoky tobacco (Cigarettes, 

Bidi, Hukka etc.). This could be because of the 

prevailing practice in this part of the country of more 

consumption of chewing (smokeless) tobacco as 

compared to smoky tobacco. In a study conducted by 

Arumugam et al, 27% of the males had a habit of 
[13]tobacco consumption.  Shah B et al reported 50-80% 

[14]subjects as noncurrent smokers.

Conclusion:

It can be therefore concluded from the study, that 

the risk factors for Respiratory diseases are highly 

prevalent among workers employed in industrial set 

ups involving respirable dusts. More than 80% of the 

workers had 10 yrs or more years of exposure to 

cotton dust and the association of the exposure with 

the respiratory problems was proved statistically 

significant.

Recommendation:

1. Prevalence studies of similar types to be 

replicated in areas predominantly having textile 

and cotton industries.

2. Periodic screening of respiratory illness among 

the workers employed in these industries should 

be carried out at regular intervals to ensure 

workers' safety and health.

3. Early diagnosis and initiation of prompt 

treatment of the affected remains the corner 

stone of the control measures.

4. Engineering methods to ensure lesser exposure to 

the workers employedin theseindustries by 

designing research and innovation is the 

mainstay for prevention of occupational lung 

diseases.
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