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“It was enough for a nation to look after itself. Today it is no longer sufficient” said Robert Cooper Europe’s
eminent diplomat1. This is particularly true in health arena. The current pandemic of Corona Virus Disease
2019 (COVID-19) has brought to attention many gaps in the global health system; one of them is Health
Diplomacy which has not received adequate attention in public health practice, academics and research,
more so in India and other emerging economies. Health diplomacy has immense potential in streamlining
effective, timely, collaborative and coordinated response at the global, national and local levels to address
the existing as well as future health problems. In the words of Tedros Adhanom Ghebreyesus, DG, WHO,
“Global health challenges have increasingly moved centre-stage, and the COVID-19 pandemic has only
underscored the centrality of health to social, economic and political stability and to 2030 Agenda for
Sustainable Development Agenda.”
Evolving Field of Diplomacy
Diplomacy is referred to as the art and practice of conducting negotiations 2. According to the Oxford
Dictionary, the word diplomacy, a noun, means ‘the profession, activity, or skill of managing international
relations, typically by a country's representatives abroad’, ‘the art of dealing with people in a sensitive and
tactful way’ while the Cambridge Dictionary says ‘the skill in dealing with people without offending or
upsetting them.’
Traditional approach to diplomacy was confined to a club like diplomats to diplomats who represented their
governments and defended security, trade and economic interests of their respective countries in bilateral
or multilateral dialogues. Diplomacy was commonly understood to mean the conduct of international
relations by the diplomats from the ministries of foreign affairs regarding ‘hard power’ issues of war and
peace; and as the countries became economically competitive, economics and trade were included.
Recently, ‘soft power issues’ emerged as an important part of diplomacy as many international agreements
on environment and health as some of these have ‘hard’ ramifications on national economies 1. In the
recent times, it has moved to multi-level, multi-partner interactions with both diverse and multiple actors,
formal and informal, covering many more areas such as public health, migration, climate change, diseases,
pandemics, equity and other national interests. The relationship in modern diplomacy has also evolved
from formal to informal, bilateral and hierarchical to horizontal and multilateral. In bilateral negotiations, it
was simple push or pull effect between the negotiating parties but has become complex nonlinear “U effect”
in multilateral negotiations. Recently, networking has emerged as an important attribute of successful
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diplomacy. It has also included subject specialists in the diplomatic teams. The negotiation process of
Sustainable Development Goals (SDGs) as compared to Millennium Development Goals (MDGs) reflects
two main shifts in the global diplomacy. The first is the shift to multi-stake holder and the second, centrality
of health in every SDG. Global health diplomacy has proved to be an integral component and outcome of
every round of SDG negotiations for all SDGs. MDG negotiations were quite different as these were closed
door decision-making process in late 1990s that resulted in the adoption of MDGs in 20003.
Public Health: An Integral Part of Modern Diplomacy
Historically, health diplomacy has focused on international collaboration to protect human and commercial
interests against the spread of infectious diseases. In 1851, European diplomats and physicians met in
Paris to collaborate to secure their populations and commercial interests against quarantine-able diseases
such as cholera, plague and yellow fever. Health has recently gained importance as an important input for
economic growth. The broad political, social and economic implications of health issues have brought more
diplomats into the health arena and more public health experts into the world of diplomacy.
Interconnectedness of peace, development and health has received wide recognition. Currently, many
embassies have added either health in the portfolio of existing diplomats or an exclusive diplomat looking
after health issues. For example, US-based embassies/missions of European Union, Canada, Denmark,
and France, Kuwait, Saudi Arabia, South Africa; and US embassies in India, China, Brazil, South Africa and
Geneva have added health officials as their diplomatic officials4. This trend is catching up across the world
and likely to accelerate in future.
Health Diplomacy
Health diplomacy, a relatively new discipline, has no commonly-accepted definition. Some of the definitions
below in the world of literatures help us understand what it means:
1. A political change activity that meets the dual goals of improving global health while maintaining and
strengthening international relations abroad particularly in conflict areas and resource poor environments.
(Novotny and Adams 2007).5
2. Multilevel, multi-actor negotiation process that shape and manage the global policy environmental for
health.1
3. Winning hearts and minds of people in poor countries by exporting medical care, expertise and personnel
to help those who need it. (William Fauci 2007).6
4. The cultivation of trust and negotiation of natural benefits in the context of Global Health Goals.7
In view of the above, we may describe health diplomacy as “Improving Global Health by strengthening
international relations”. This also includes interactions among countries at the regional levels as many
strong regional groups of countries have emerged. When applied at the global level, it can be referred to as
Global Health Diplomacy. However, health diplomacy approach can be applied effectively to achieve the
public health goals in day to day public health work at the national, sub-national and even local levels to
strengthen the engagement of various ministries and non-state stake-holders.
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Domains of Health Diplomacy
Health diplomacy builds on five major domains- Public Health, International Health, Global Health,
International Relations and Leadership skills for negotiation and other related competencies. Public health
skills and updating these in new disease outbreaks are foundational skills for health diplomacy. So,
successful health diplomats should have a good knowledge of Global Health and other public health related
domains. In addition, they need to acquire international relations skills which were earlier confined to
diplomats only.
Basic and In-service Capacity Building for Health Diplomacy
The COVID-19 had demonstrated the vital importance of global solidarity. It is important for public health
professionals to acquire health diplomacy skills to remain relevant, effective as public health leaders in the
current scenario or run the risk of becoming marginalized. Health diplomats need to carefully consider and
be knowledgeable about the larger ecosystem in which to negotiate for improving the global health. Health
is no longer looked at through medical lenses alone but also through lenses such as equity, economy and
other health determinants, making it necessary for public health physicians to look at health in increasingly
more complex systems which have global ramifications. Diplomacy skills are vital for public health
professionals to become effective in their work even at the local, state and national level. These skills are
important in dealing with other sectors, departments and ministries, multilateral systems and ever
expanding range of actors to achieve health goals and in the existing disaster management framework put
in place under the National Disaster Management Act, 2005. In the emerging ecosystem, traditional
segmented approach is destined to fail especially in a health crisis situation. A more holistic, inclusive,
comprehensive and coordinated strategy is required to tackle these truly global challenges3.
Currently, the health diplomacy skills required for the emerging health problems are neither imparted in MD
nor in MPH or in MBA (Health, Hospital and Health Technology Management) in India. The authors are not
aware of any in-service training in this area in India. There is a need of incorporating health diplomacy in
the Postgraduate Community Medicine, Public Health and Health Management curricula. For those who
are already part of the public health system and academia, in-service trainings need to be designed and
implemented. A recent online CME conducted by the authors under Community Health Department of Saint
Stephen’s Hospital, New Delhi, was a small step to fill in this gap.
Conclusion
COVID-19 and other Global Health challenges have moved Health Diplomacy to the centre-stage. The
growing awareness of social, political and economic determinants of health; and recent international
instruments such as SDGs, equity, climate change, etc. have also highlighted the importance of health in
diplomacy. Successful global health diplomacy relies on political and diplomatic experience and practice
combined with sound public health knowledge. Diplomacy skills are vital for the public health professionals
to become effective leaders on public health matters at all levels of their work from local to global.
Traditional bilateral government to government character of diplomacy at intergovernmental platforms
confined to security, economy and trade has been replaced by multi-stakeholders, informal platforms and
expanded to include health, environment, climate change, equity, etc. in modern diplomacy. Many countries
have included health diplomats in their embassies and foreign missions. In view of this, health diplomacy
assumes a significant position. Training in diplomacy needs to be included in both basic and in-service
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training of public health professionals. It needs to include five domains- public health, global health,
international health, international health and leadership soft skills for expertise in negotiations.
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Abstract
Maternal and Child Health (MCH) care utilization diversities amongst the states and districts across
India have resulted in huge regional variations in maternal, neonatal, infant and child mortality, and
morbidity. MCH status in 36 States/UTs and 640 Districts of India has been analyzed by 14 key
indicators representing three crucial dimensions viz. healthcare utilization, medical conditions and
nutrition-associated health aspects of mothers and children from NFHS-4, 2015-‘16, all India survey.
Principal Factor solution-based on Kaiser Criterion of Eigen Values greater than unity facilitated the 3
Factor Solution representing the three dimensions. Thereby Oblique Rotated Factor Structural
Coefficients were utilized for eliciting three factor scores representing the three dimensions, and which
in turn, were utilized for weighted factor score representing the MCH Status of all the units. MCH Status
situation analysis can facilitate focused regional health initiative towards improvements in MCH Status
across India.
Key words: MCH Status, Women’s Empowerment, Factor Scores, Oblique Rotation.
Introduction

International and national perspectives over prioritization of Maternal and Child Health (MCH) Status
encompassing three crucial underlying dimensions viz. MCH care utilization, MCH medical conditions and
MCH nutritional aspects; closely interlinked with health outcomes of mothers and children have been well
documented. MCH Status structural linkages with socio-economic and cultural factors have always been
contended to be crucial for overall improvement in the quality of life and wellbeing of mothers and children.
The structural linkages between MCH status and socio-cultural factors have facilitated formulation and
adoption of Millennium Development Goals (MDGs) in 2000 and Sustainable Development Goals (SDGs)
in 2015. The World Health Organization’s MCH Cluster’s programme aimed at supporting developing
countries to reduce the maternal, neonatal and under-five mortality and morbidity, and to enhance the
quality of life and wellbeing of women and children (WHO, 2010).
Structural shifts in India’s population and health policies got initiated at Cairo’s International Conference on
Population and Development (ICPD) in 1994, in which India was also a signatory to the Plan of Action,
endorsed by 179 participating countries in the Conference. The Cairo’s conference Plan of Action (PoA)
centered on considerations like population policies should not have the sole concern of fertility reduction
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but of reproductive health, reproductive rights and gender equity. The concerns over education of girls,
gender equity and empowerment of women; infant, child and maternal mortality reduction; and the
provision of universal access to reproductive health services, including family planning and sexual health
were raised during the Cairo conference.
Paradigm shifts in India’s population and health policies, and prioritization of MCH services since 1994
ICPD Cairo Conference got reflected in the National Population Policy official document of 2000 (NPP,
2000). NPP 2000 aims at achieving RCH goals like 80 per cent Institutional deliveries, 100 per cent safe
deliveries, reduction in MMR well below 100 and IMR below 30, meeting the unmet need of contraception,
etc. along with social targets like women empowerment, enactment of minimum age at marriage act, etc. to
be achieved by 2010. However, despite concerted efforts at the national and sub-national levels brought
down IMR only to 33 by 2017 and MMR to only 130 by 2016 (SRS, 2017). Furthermore, wide interstate
variations in MMR also got discerned to range from 46 in Kerala to 237 in Assam during 2014-‘16 and IMR
from 8 in Goa and 10 in Kerala to 47 in Madhya Pradesh in 2016. Similar variations in institutional and safe
deliveries, children immunization, etc. and several other goals get reflected in official policy documents
(NRHM 2005; NHP 2012, NHM 2017).
India adopted several flagship programmes for MCH care like Janani Suraksha Yojana (JSY) in 2005 and
Janani and Shishu Suraksha Yojana (JSSY) in 2011 which entitled all pregnant women delivering in public
health institutions to absolutely free and no delivery expense including caesarean section. The initiatives
stipulated free drugs, diagnostics, blood and diet, besides free transport from home to institution, between
facilities in case of a referral and drop back home. Similar entitlements have been put in place for all sick
new-born accessing public health institutions for treatment till 30 days after birth. In 2013, this has been
subsequently expanded to sick infants and antenatal and postnatal complications. Furthermore, Pradhan
Mantri Surakshit Matritva Abhiyan (PMSMA) was launched in 2016 to carry forward the vision of ensuring
quality antenatal care and high risk pregnancy detection in pregnant women. Unfortunately, there is little
evidence that maternity has become significantly safer in India over the last 20 years despite the safe
motherhood policies and programmatic initiatives at the national and sub-national levels. Newer initiatives
and interventions like Comprehensive Abortion Care, Midwifery Services, Maternal Death Review, Maternal
Death Surveillance and Response, etc. have also been formulated, implemented and institutionalized by all
the states since 2017 for furthering the vision of safe motherhood and child survival strategies.
Major causes of maternal deaths in India have often been identified as higher prevalence of anaemia
among pregnant women, obstructed labour, hemorrhage and sepsis1. Similarly, major causes of newborn
deaths in India have been identified as pre-maturity, neonatal infections, intra-partum related complications
or birth asphyxia and congenital malformations2. Overall major causes of infant and child deaths are
pneumonia, prematurity and low birth weight, diarrhoeal diseases, neonatal infections and birth asphyxia
and birth trauma. Geographical vastness and socio-cultural diversity across India may also be contributing
to accessibility and utilization of MCH care facilities and services which could be a factor of regional
variations in material and child mortality and morbidity.
Objectives
MCH Status being multidimensional can’t be captured by any single variable. We need to have a composite
index encompassing key dimensions like healthcare utilization, health status and medical conditions of
mothers and children. The indices for different States/UTs would facilitate proper budgetary allocations and
prioritization of different healthcare services to alleviate regional variations in mortality and morbidity; and
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bring about optimal results under the constrained resource regime in India. The composite indices depicting
MCH status and its three underlying dimensions would be elicited using factor analytical technique,
database of the selected MCH indicators out of the 93 available MCH indicators for 36 States/UTs and 640
districts of India.
Database for the Study
Database for this study has been drawn from Fact Sheets in Excel format on the 93 key MCH indicators for
640 district and 36 States/UTs from the National Family Health Survey 2015-16 (NFHS-4). Data on the key
indicators provide information on all the crucial dimensions of MCH Health Care comprising maternal and
delivery care, child immunization, treatment of children, medical conditions like anemia, blood pressure,
hypertension, nutritional status of adult women and children, biometrics like height and weight by age, etc.
The missing values for some variables of some districts were substituted by the values of the indicators for
STs/UTs, which possibly are more realistic rather than by the national values. This could have been the
option for treatment of the missing data in the SPSS package for factor solutions and factor scores for
rankings of states and districts of India.
Sample Design of Database in NFHS-4.
The NFHS-4 survey sample design was a stratified two-stage sample with 2011 census served as the
sampling frame for the selection of PSUs3. Selected PSUs were villages in rural areas and Census
Enumeration Blocks (CEBs) in urban areas. PSUs with fewer than 40 households were linked to the
nearest PSU. In every selected rural and urban PSU, a complete household mapping and listing operation
was conducted prior to the main survey. Selected PSUs with an estimated number of at least 300
households were segmented by considering approximately 100-150 households. Two of the segments
were randomly selected for the survey using systematic sampling with probability proportional to segment
size. Therefore, an NFHS-4 cluster is either a PSU or a segment of a PSU. In the second stage, in every
selected rural and urban cluster, 22 households were randomly selected with systematic sampling
procedure.
Four Survey Schedules such as Household, Woman’s, Man’s and Biomarker were canvassed in local
language using Computer Assisted Personal Interviewing (CAPI). In the Household Schedule, information
was collected on all usual members of the household and visitors who stayed in the household the previous
night as well as socio-economic characteristics of the household, water and sanitation, health insurance,
number of deaths in the household in the three years preceding the survey, etc.
Information on the woman’s characteristics, marriage, fertility, children’s immunizations and childcare,
nutrition, contraception, reproductive health, sexual behaviour, HIV/AIDS, domestic violence, etc. was
canvassed in the Woman’s Schedule. The Man’s Schedule covered the man’s characteristics, marriage, his
number of children, contraception, fertility preferences, nutrition, sexual behaviour, attitudes towards
gender roles, HIV/AIDS, etc. The Biomarker Schedule covered measurements of height, weight and
hemoglobin levels for children; measurements of height, weight, hemoglobin levels, blood pressure, and
random blood glucose level for women aged 15-49 years and men aged 15-54 years.
Field Agencies and gathered information from 601,509 households, 699,686 women, and 112,122 men
from 29 States and 6 Union Territories of India. Fact sheets for each State/UT and District of India are also
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available separately. In addition to the 29 states, NFHS-4 also includes all six union territories for the first
time and also provides estimates of most indicators at the district level for all 640 districts in the country as
per the 2011 census.
Selection of 14 MCH Indicators
The information on the 93 indicators were broadly classified into broad categories like Family Planning,
Maternal and Delivery Care for last birth during the five years prior to the survey, Treatment of Children
aged below five years, Child Feeding Practices for last birth during the five years prior to the survey,
Nutrition Status of Children aged below five years and Adults aged 15-49 years, Blood Pressure and
Hypertension among adults (15-49 Yrs.), etc. Out of these 93 MCH indicators, the researchers selected 14
indicators based on their relevance to the three intended dimensions to be highlighted and partly scanning
of the correction matrix of the MCH indicators.
Selection of the 14 key indicators for this study out of the 93 available indicators was primarily based on the
theoretical relevance and methodological considerations for eliciting composite indices to represent the
three crucial dimensions of MCH Status in 640 districts and 36 States/UTs. The selected indictors are in
reference to the three MCH statuses primarily comprising MCH Care utilization, Medical conditions and
Nutritional related aspects related to health status of mother and children. Abbreviated names and
definitions of the 14 variables are furnished in Appendix Table-1.
Additionally, methodological considerations of having almost equal number of pertinent indicators for each
of the intended dimensions to be elicited as per the objectives of the study resulted in the selection of the
14 relevant indicators.
Definitions of the 14 selected variables along with their descriptive statistics for 36 States/UTs and 640
districts are provided in Appendix Tables 1 to 3. The variables obviously refer to the extent of utilization of
MCH Care and Status viz. antenatal, institutional and safe delivery, children immunization, exclusive
breastfeeding up to six months, adequate diet for children between 6-23 months, utilization of health
facilities for ARI amongst children; extent of anemia amongst pregnant women and children, bloodpressure and blood-sugar levels and BMI amongst women, and proportion stunted children.
Methodology
To begin with, the Principal Axis Method of Factoring has been utilized for eliciting the factor structure of
the selected variables with number of factors based on the Kaiser Criterion of Eigen Value greater than
unity4. The evolved factor structure thereafter is subjected to Oblique Rotation to get the simple structure to
reflect the true nature of underlying dimensions. The simple structure implies factor loading of each variable
to be much higher on one than on other factors. The rotated factor structural loadings and standardized
variables are utilized to elicit the three factor scores for all the 36 States/UTs and 640 districts of India, as
composite measures of the three underlying dimensions. Thereby the overall composite measure for MCH
Status is elicited as the weighted average of the three factor scores with weights as the Eigen Values of the
retained rotated factor structure5.
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State Level Oblique-Rotated Factor Structure of 14 Selected Variables
A perusal of the Oblique Rotated Factor Structure for 14 variables of 36 States/UTs is provided in Table 1.
Perusal of higher factor loadings and nature of variables on the First Factor (F-I) facilitates its identification
as MCH Care-Utilization. Variables depicting high factor-loadings on the first factor are percentage of
mothers who availed of neonatal tetanus (Var34) during their last delivery, had full ANC (Var36), and had
institutional delivery (Var43), and deliveries attended by a trained professional or so-called safe deliveries
(Var46). Interestingly, it is found that percentage of children with fever or symptoms of ARI who were taken
to a health facility (Var64) in the two weeks preceding the survey also depicts a higher factor loading on the
first factor. Thus, nature of variables constituting the factor with relatively much higher factor-loadings
facilitates its identification as MCH care utilization component of MCH Status.
Table 1
State/UT Level (N=36) Oblique Rotated Factor Structure of 14 Selected Variables
Variable
Var34
Var36
Var43
Var46
Var64
Var70
Var71
Var75
Var77
Var79
Var81
Var82
Var84
Var90
Eigen Values

Factor-I
.686
.797
.923
.940
.662
-.040
-.435
-.082
.682
.144
.064
.180
.528
-.635
4.681

Factors
Factor-II
-.247
.669
.360
.342
-.016
.675
-.851
-.892
.754
-.392
-.598
-.301
.584
.183
4.278

Factor-III Communalities
.137
.735
-.085
.856
.269
.878
.196
.891
.646
.700
-.469
.547
.303
.775
.419
.832
.134
.873
.912
.841
.646
.587
.888
.790
-.482
.702
-.610
.671
3.700

The Second Factor (F-II) gets identified as MCH Nutritional Status component of the MCH Status. Primary
constituent variables of this factor are percentage of children aged 6-23 months receiving adequate diet i.e.
Var70, percentage of children under five years who are stunted (height-for-age) i.e.Var71, percentage of
women whose Body Mass Index (BMI) is below normal (BMI <18.5 kg/m2) i.e.Var75, and percentage of
women who are overweight or obese (BMI ≥25.0 kg/m2) i.e. Var77. Also we find percentage of women with
high level of Blood sugar (>140 mg/dl) i.e. Var84, also depicts much higher factor loading on this factor. As
per the general expectations, the researchers find maternal care indicator viz. (Var36), also depicts much
higher loading on this factor. Thus, the nature of variables with much higher factor loadings on the second
factor helps in identifying this dimension as MCH Nutritional Dimension of the MCH Status.
The Third Factor (F-III) gets identified as MCH Medical Conditions, such as the major constituents of the
factor are percentage of children age 6-59 months who are anaemic (<11.0 g/dl) i.e. Var79, percentage of
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pregnant-women age 15-49 years who are anaemic (<11.0 g/dl) i.e. Var81, percentage women age 15-49
years who are anaemic (<11.0 g/dl) i.e.Var82. Also we find that percentage of women with very high
(Systolic ≥180 mm of Hg and/or Diastolic ≥110 mm of Hg) i.e.Var90 also depict much higher loading on
this factor. The authors also find that percentage of children with ARI symptoms during the last two weeks
who got treated in a health facility i.e. Var64, depict higher factor loading on this factor. Overall, it was
found that the anaemic women and children, and children with acute respiratory infections are the main
constituents of this medical conditions factor.
Rankings of States/UTs on MCH Status Scale
The MCH Status Score (FS) is drawn as the weighted average of the three Factor Scores with weights as
Eigen Values of the Oblique Rotated Factor Structure. Table-2 reveals that most of the EAG and
Northeastern states depict very low MCH Status. It was also found that Bihar, Uttar Pradesh, Madhya
Pradesh, Rajasthan, Jharkhand, Assam, Arunachal Pradesh, Nagaland, etc. are discerned to be ranking
very low on the MCH Status scale depicting very low status. Except Odisha and Chattisgarh amongst the
EAG states, all others depict very low MCH Status.
At the other end, it is seen that most of the Southern states viz. Tamil Nadu, Kerala, Andhra Pradesh,
Karnataka, Telangana, etc.; rank very high on the MCH Status scale. It was seen that Punjab, J&K, Gujarat
and Maharashtra among the larger states depict high status.
Some of the smaller States/UTs like Goa, Daman & Diu, Chandigarh, Puducherry, Lakshadweep, etc. are
discerned to rank high on the MCH Status scale. Most of the Northern States like Jammu & Kashmir,
Himachal Pradesh, Haryana, etc. get ranked in the middle order of the MCH Status scale.
Mapping of 36 States/UTs by MCH Status Category
Mapping of States/UTs by MCH status in five categories from Very-Low to Very High with Low, Moderate,
High in between; is presented in Map 1. The category-wise colour scheme for the map is Dark Red for
Very-Low (VL), Red for Low (L), Green for Moderate/Average (A), Light Blue for High (H) and Dark Blue for
Very-High (VH).
The Very Low MCH Status category states and union territories form a contiguous belt comprising
Nagaland, Arunachal Pradesh, Meghalaya, Assam which stretched up to Bihar, Jharkhand and Uttar
Pradesh. The belt gets further extended with Low status category states of Odisha, Jharkhand, Madhya
Pradesh, Uttarakhand which stretched up to Rajasthan.
The Average Status category states form another contiguous belt over the western parts of India comprised
Gujarat, Maharashtra and Karnataka. Other larger states found in this category are Haryana and West
Bengal, Sikkim and a UT Dadra Nagar Haveli.
Interestingly, the high status category larger states are south Indian states of Andhra Pradesh and
Telangana. Another contiguous belt of the high status category comprised Punjab, Haryana, Jammu &
Kashmir and Delhi in North India. The Very High status category larger states are Kerala and Tamil Nadu in
the Southern India. Other very high status category smaller states and UTs are Chhattisgarh, Chandigarh,
Goa, Puduchery and Andaman & Nicobar Islands located across India.
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Table 2
Ranking of 36 States/UTs based on Weighted Composite/Factor Score (FS)
State/UT
EAG States
Bihar
Uttar Pradesh
Madhya Pradesh
Rajasthan
Jharkhand
Uttarakhand
Chhattisgarh
Odisha
Other Larger States
Assam
West Bengal
Punjab
Haryana
Jammu & Kashmir
Himachal Pradesh
Gujarat
Maharashtra
Karnataka
Andhra Pradesh
Telangana
Tamil Nadu
Kerala
Smaller States/Union Territories
Delhi
Chandigarh
Goa
Daman & Diu
Lakshadweep
Puduchery
A & N Islands
D&N Haveli
Sikkim
Tripura
Mizoram
Manipur
Meghalaya
Arunachal Pradesh
Nagaland

Factor Scores
FS1
FS2
FS3
(1)
(2)
(3)
-0.965 -1.962 0.547
-0.773 -1.421 0.439
-0.324 -1.494 0.509
-0.135 -1.385 0.452

Weighted Factor Score
MCH Status
Rank Category
FS
(4)
-0.885
34
VL
-0.657
31
VL
-0.499
29
VL
-0.408
27
L

-0.803 -1.967 0.779
-0.419 -0.57 -0.026
0.654 0.694 1.359
1.574 0.588 -0.55

-0.768
-0.355
0.825
0.637

32
26
2
8

VL
L
VH
H

-0.842
0.089
0.661
0.003
-0.019
-0.074
0.107
0.442
0.429
0.931
0.495
0.335
1.529

-1.03 -1.124
-0.402 0.054
0.417 0.416
-0.506 1.093
0.756 0.149
0.34 0.269
-0.77 0.433
-0.591 0.293
-0.345 0.086
0.079 0.326
0.113 0.272
1.525 0.425
1.437 -1.221

-0.948
-0.091
0.491
0.108
0.29
0.158
-0.113
0.035
0.061
0.452
0.29
0.753
0.739

35
21
10
16
14
15
22
19
18
11
13
5
7

VL
M
H
M
H
M
H
M
M
H
H
VH
VH

0.585 0.208 0.363
0.79 0.504 1.516
1.574 0.588 -0.55
-0.244 0.892 1.529
1.506 1.087 -0.547
0.685 1.915 -0.36
1.189 0.717 0.258
0.065 -1.104 1.732
0.024 1.043 -1.568
-0.067 -0.52 -0.353
-0.018 0.716 -2.172
-0.439 0.737 -2.259
-1.61 -0.244 0.216
-2.656 0.776 -0.572
-3.059 0.712 -2.268

0.378
0.849
0.637
0.607
0.783
0.814
0.747
0.089
-0.036
-0.293
-0.317
-0.487
-0.618
-0.854
-1.457

12
1
8
9
4
3
6
17
20
23
24
28
30
33
36

H
VH
H
H
VH
VH
VH
M
M
L
L
L
VL
VL
VL

Overall, it was seen that the Very High and High Status category States/UTs are located over Southern,
Western and Northern parts of India whereas Very Low and Low Status category States/UTs are located in
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Northeastern, Eastern and Central parts of India. Possibly, district level map would highlight districts within
state depicting different status compared to the state.
Map 1
36 States/UTs by MCH Status Categories

Source: Based on Factor-Scores (FSs in Col 4) of Table 2

District Level Oblique Rotated Factor Structure of 14 Selected Variables
Table 3 shows the oblique rotated factor structure based on the 14 variables of 640
districts of India. Figures in Table 3 reveals that the First Factor is primarily constituted by MCH Nutritional
Status variables such as percentage of children aged 6-23 months receiving adequate diet (Var70),
percentage of children under five years who are stunted (height-for-age) (Var71), percentage of women
whose Body Mass Index (BMI) is below normal (BMI <18.5 kg/m2) i.e. Var75, and percentage of women
who are overweight or obese (BMI ≥25.0 kg/m2) i.e. Var77, which are pure constituents of Factor-I in State
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level Oblique Rotated Structure. As per general expectations we find maternal care indicator viz. (Var36),
also depicts much higher loading on this factor.
Perusal of the Oblique rotated factor structure in Table 3 reveals that the Second Factor (F-II) is primarily
constituted by extent of MCH Care-Utilization variables like percent mothers who during their last birth
availed neonatal tetanus (Var34), had full ANC (Var36), had institutional delivery (V43), percent deliveries
attended by trained professional or so called safe deliveries (Var46) and percent children with fever or
symptoms of ARI in the last 2 weeks preceding the survey taken to a health facility (Var64).
Third Factor (F-III) is primarily constituted by variables depicting MCH Medical Conditions such as percent
children aged 6-59 months who are anemic (<11.0 g/dl) i.e. Var79, percent pregnant women age 15-49
years who are anemic (<11.0 g/dl) i.e. Var81, percent women age 15-49 years who are anemic (<11.0 g/dl)
i.e.Var82. Interestingly we find the dominant constituents of the three factors in District level factor structure
are quite similar to that of the State level.
Table 3
District Level Oblique Rotated Factor Structure of 14 Selected Variables for 640 Districts
Factors
Factor II
.646
.621
.885
.893
.719
-.090
-.316
-.021
.434
.141
.060
.191
.162
-.492
3.524

Variable
Factor I
Factor III
Communality
Var34
-.219
.105
.614
Var36
.697
-.184
.689
Var43
.473
.027
.840
Var46
.481
.008
.858
Var64
.194
.335
.582
Var70
.657
-.191
.523
Var71
-.815
.365
.687
Var75
-.775
.438
.659
Var77
.852
-.176
.776
Var79
-.334
.864
.749
Var81
-.364
.760
.590
Var82
-.250
.897
.811
Var84
.598
-.253
.361
Var90
.241
-.352
.413
Eigen Values
4.171
2.867
Categorization of 640 Districts on MCH Status Scale
State/UT specific MCH-Status categorization of 640 districts is provided in the following Table-4, from VeryLow (FS<-0.840) to Very-High (FS>0.603), are based on weighted factor scores (FS).
Table 4
Categorization of 640 Districts on MCH Status Scale in Each State/UT
State/UT
EAG States
Bihar
Uttar Pradesh

Number of Districts by Status-Category
Very Low Low Moderate High Very High
19
22

14
25
63

4
16

0
8

0
0

Total
37
71

Madhya Pradesh
Rajasthan
Jharkhand
Uttarakhand
Chhattisgarh
Odisha
Other Larger States
Assam
West Bengal
Punjab
Haryana
Jammu & Kashmir
Himachal Pradesh
Gujarat
Maharashtra
Karnataka
Andhra Pradesh
Telangana
Tamil Nadu
Kerala
Smaller STs/UTs
Delhi
Chandigarh
Goa
Daman & Diu
Lakshadweep
Puduchery
A & N Islands
D&N Haveli
Sikkim
Tripura
Mizoram
Manipur
Meghalaya
Arunachal Pradesh
Nagaland
Total Number of Districts

6
6
8
3
7
2

17
9
8
6
7
8

24
12
7
5
4
13

3
6
1
0
0
6

0
0
0
0
0
2

50
33
24
14
18
31

17
0
0
0
1

8
3
0
2
2

2
1
0
1
2

0
11
8
11
5

0
4
12
8
12

27
19
20
22
22

0
0
2
0
0
0
0
0

1
4
3
1
0
0
0
0

2
7
13
7
1
0
0
0

3
11
15
21
2
5
0
2

6
3
3
1
10
4
32
12

12
25
36
30
13
9
32
14

0
0
0
0
0
0
0
0
0
0
3
5
2
15
10
128

0
0
0
0
0
0
0
0
0
1
3
3
2
1
0
128

0
0
0
0
0
0
0
0
3
2
1
0
1
0
0
128

3
0
0
0
0
0
1
1
1
1
1
1
1
0
0
128

6
1
2
2
1
4
2
0
0
0
0
0
0
0
1
128

9
1
2
2
1
4
3
1
4
4
8
9
6
16
11
640

Interestingly, some of the districts even in the low MCH Status States/UTs like in 8-EAG states showed
high and very high status. Three districts in Madhya Pradesh viz. Indore, Bhopal and Jabalpur; six in
Rajasthan viz. Ajmer, Tonk, Bundi, Banswara, Kota and Baron; eight in Uttar Pradesh viz. Muzaffarnagar,
Meerut, Baghpat, Ghaziabad, Gautam Budh Nagar, Lucknow, Jhansi and Deoria; eight in Odisha viz.
Sambalpur, Sundergarh, Subarnapur, Jagatsinghpur, Bolangir, Cuttack, Jharsuguda and Puri; and Purbi
Singhbhum in Jharkhand revealed high status. Thus, except these 26 higher status districts, the rest of the
221 districts over the EAG states showed lower status.
In the five high and very high status Southern States of India, it was found that almost all the districts
except one in Andhra Pradesh viz. Kurnool; and eight in Karnataka viz. Bagalkot, Bijapur, Gadag, Uttar
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Kannada, Haveri, Gulabarga and Yadgir in average and Koppal in Low category Status. None of the
districts in Kerala, Tamil Nadu and Telangana are in the average or lower categories of Status. Rest of the
88 districts out of 97 districts over the five Southern States is found to fall under the high and very high
MCH Status categories.
In smaller States and Union Territories, it was seen that Chandigarh, Daman & Diu, Puducherry,
Lakshadweep and Goa depict very high status. Similarly, six out of nine districts of Delhi are also in the
very high category. Some of the districts over Northeastern states like Imphal West in Manipur; South Garo
Hills in Meghalaya; Kalasik in Mizoram; North District in Sikkim; West Tripura and Dadra & Nagar Haveli
are categorized in the High Status Category. Overall, districts in the Northeastern region show a low status.
Mapping of 640 Districts by MCH Status Category
Mapping of 640 districts, stretched over 36 States/UTs of India, by MCH Status Category based on District
Level weighted factor scores, is given in the Map 2. The category-wise colour scheme is similar to that of
the state level map viz. Dark Red for Very Low (VL), Red for Low (L), Green for Moderate/Average (A),
Light Blue for High (H) and Dark Blue for Very High (VH). Overall pattern of categories of MCH Status in
the districts is obviously quite similar to that of in the respective States/UTs where these are located.
Nevertheless, status of some of the districts is quite dissimilar to that of the State/UT, which are being
highlighted and discussed here.
Interestingly, in Very Low Status Category States/UTs we find Dibrugarh and Kamrup show an average
status as compared to Very Low in Assam; Gopalganj, Siwan, Munger and Sheikhpura show moderate as
compared to Very Low in Bihar; Purbi Singhbhum show high in Jharkhand; Muzaffarnagar, Meerut,
Baghpat, Ghaziabad, Gautam Budh Nagar, Lucknow, Jhansi and Deoria show high status in comparison to
Very Low in Uttar Pradesh. In the Low Status Category States/UTs, it is observed that Puri and Jharsuguda
show Very High Status in Odisha; and Sambalpur, Sundergarh, Cuttack, Jagatsinghpur and Subarnapur
depict a high status as compared to the Low of Odisha; Indore, Bhopal and Jabalpur show high status in
Madhya Pradesh; Ajmer, Tonk, Bundi, Banswara, Kota and Baron in Rajasthan. The authors also find
Zunheboto showing the high status as compared to the low of Nagaland.
In Average MCH Status States/UTs we find Ahmedabad, Jamnagar and Porbandar depict very high status
in Gujarat; Mumbai and Mumbai Suburban, Raigad and Pune depict very high status in Maharashtra;
Nadia, North 24 Parganas, Hugli, Howrah and Calcutta depict very high status in West Bengal; and Jhajjar
and Mohendragarh depict very high status in Haryana.
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Map 2
Categorization of 640 Districts in 36 States/UTs based on MCH Status Values*

Source: Categories are Based on Weighted Factor Scores (FSs) out of
3 Factor-Scores for Each District Based on 14 Key Indicators, NFHS-4, 2015/16.
(*List, Rankings, and Factor Scores of 640 Districts can be made available by Authors On request)

Most of smaller states/UTs in Northeastern India are in very low, low and average MCH Status categories
but it was found that Imphal-West in Manipur; South-Garo Hills in Meghalaya and Kolasib in Mizoram,
Tripura-West in Tripura; and North-District in Sikkim showed high status as compared to the lower status of
ST/UT in which these are located in the Northeastern region.
Interestingly, in the higher status category States/UTs, it is observed that only Narainpur in Chhattisgarh
and Doda in J&K have very low status. In Kerala, with very high MCH status; it was seen that
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Thiruvananthapuram and Thrissur showed high status whereas in Tamil Nadu all the districts showed very
high status as in the State.
Comparison of MCH Status and Economic Backwardness of 100 Districts Identified by Neeti Aayog
(Earlier Planning Commission)
It may be of interest to note that many of the economically backward districts classified by the Neeti Aayog
(Earlier Planning Commission) don’t fall in the low MCH status categories in this study. Eight of the
Backward Districts- Ramanathapuram and Virudhnagar of Tamil Nadu, Khammam and Warangal of
Telangana, Kupwara and Baramula of Jammu & Kashmir, Waynad of Kerala and Nadia of West Bengal are
discerned to fall in the high and very high status categories in this study6. Similarly, eight backward districts
viz. Moga and Ferozpur in Punjab, Jalgaon and Gadcharoli in Maharashtra, Dakshin Dinajpur and Birbhum
of West Bengal, Purbi Singhbhum of Jharkhand and Bolangir of Odisha are categorized in the High MCH
Status category in this study. However, remaining 84 backward districts are classified in the moderate, low
or very low MCH status categories in this study. Interestingly, the researchers in this study don’t find any
close/positive association between economy and MCH status. However, women with higher education in
NFHS-4 were discerned to show a positive association with the selected indicators in this study. Possibly,
women’s education along with the healthcare utilization depicts both short as well as long run effects in
improving the quality of life of vulnerable sections in the society.
Conclusion
Given the geographical vastness, socioeconomic and cultural diversity across 640 districts stretched over
36 States/UTs in India, strategic options for improvements across regions, possibly, can’t be an overall
universal prescription. Categorization of 640 districts into five categories viz. very-low, low, moderate, high
and very-high of MCH Status by the elicited composite indices based on 14 selected indicators from NFHS4 data, would facilitate strategic options to be adopted for each category towards faster and further
improvements in MCH status in India. The MCH Status scores provided basis for the categorization of 36
States/UTs and 640 districts into five categories viz. Very-Low, Low, Moderate, High and Very-High. Proper
scanning of the overall status and its three underlying dimensions through elicited factor scores would
facilitate identification of the healthcare factors and initiatives towards faster improvements in the MCH
status at regional and national level.
Recommendations
Geographical vastness and regional inequalities in MCH status and its main constituents viz. healthcare
utilization, medical conditions, nutritional aspects of women and children health; across India calls for an
extensive state and district level studies. These studies are necessary to highlight the regional health
initiatives to curtail mortality and morbidity towards improvement in the quality of life of women and
children.
Strong structural inter-linkages between MCH Status and socioeconomic and cultural factors necessitate
extensive study to prioritize the holistic package comprising the socioeconomic and cultural factors and
supply and demand side constraints of healthcare utilization and other MCH components as they are
discerned to reinforce each other7.
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Thus, region specific holistic mix-package of health and socioeconomic initiatives would not only facilitate
reduction in maternal, neonatal and under-five mortality and morbidity, but also enhance the overall quality
of life of families and individual women, adolescents and children in India.
Appendix Table 1
List of Description of Selected 14 Variables under the Study
Abbreviated
names
Var34
Var36
Var43
Var46
Var64

Description of 14 Variables under study
Mothers whose last birth was protected against neonatal tetanus (%)
Mothers who had full antenatal care (%)
Institutional Births (%)
Birth assisted by doctor/nurse/LHV/ANM/other health personnel (%)
Children with fever or symptoms of ARI in last 2 weeks preceding the survey
taken to a health facility (%)
Total children aged 6-23 moths receiving an adequate diet
Children under 5 years who are stunted (Height- for- age) %
Women whose body mass index (BMI) is below normal (BMI<18.5 Kg/m ) %
Women whose body mass index (BMI) is below normal (BMI>25.0 Kg/m ) %
Children aged 6-59 months who are anemic (<11.0 g/dl) %
Pregnant women aged 15-49 years who are anemic (<11.0 g/dl) %
All women aged 15-49 years who are anemic (<12.0 g/dl) %
Blood Sugar level- High (>140 mg/dl) %
Very High (Systolic>180 mm of Hg and/or Diastolic >110mm of Hg) %

Foot
Note
1
2

Var70
3, 4
Var71
5
Var75
6
Var77
6
Var79
7
Var81
7
Var82
7
Var84
8
Var90
Foot Notes:
1: Includes mothers with two injections during the pregnancy of their last birth, or two or more
injections (the last within 3 years of the last live births), or three or more injections (the last within 5
years of the last birth), or four or more injections (the last within 10 years of the last birth), or five or
more injections at any time prior to the last birth.
2. Full antenatal care is at least four antenatal visits, at least one tetanus toxoid (TT) injection and
iron folic acid tablets or syrup taken for 100 or more days.
3. Based on the youngest child living with the mother.
4. Breastfed children receiving 4 or more food groups and a minimum meal frequency, non-breastfed
children fed with a minimum of 3 Infant and Young Child Feeding Practices (fed with other milk or
milk products at least twice a day, a minimum meal frequency that is, receiving solid or semi-solid
food at least twice a day for breastfed infants 6-8 months and at least three times a day for a
breastfed children 9-23 months, and solid or semi-solid foods from at least four food groups not
including the milk or milk products food group.
5. Below -2 standard deviations, based on the WHO standards
6. Excludes pregnant women and women with a birth in the preceding 2 months.
7. Hemoglobin in grams per deciliter (g/dl). Among children, prevalence is adjusted for altitude.
Among adults, prevalence is adjusted for altitude and for smoking.
8. Random blood sugar measurement (including those under medication)
2
2
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Appendix Table 1
List of Description of Selected 14 Variables under the Study
Abbreviated
names
Var34
Var36
Var43
Var46
Var64

Description of 14 Variables under study
Mothers whose last birth was protected against neonatal tetanus (%)
Mothers who had full antenatal care (%)
Institutional Births (%)
Birth assisted by doctor/nurse/LHV/ANM/other health personnel (%)
Children with fever or symptoms of ARI in last 2 weeks preceding the survey
taken to a health facility (%)
Total children aged 6-23 moths receiving an adequate diet
Children under 5 years who are stunted (Height- for- age) %
Women whose body mass index (BMI) is below normal (BMI<18.5 Kg/m ) %
Women whose body mass index (BMI) is below normal (BMI>25.0 Kg/m ) %
Children aged 6-59 months who are anemic (<11.0 g/dl) %
Pregnant women aged 15-49 years who are anemic (<11.0 g/dl) %
All women aged 15-49 years who are anemic (<12.0 g/dl) %
Blood Sugar level- High (>140 mg/dl) %
Very High (Systolic>180 mm of Hg and/or Diastolic >110mm of Hg) %

Foot
Note
1
2

Var70
3, 4
Var71
5
Var75
6
Var77
6
Var79
7
Var81
7
Var82
7
Var84
8
Var90
Foot Notes:
1: Includes mothers with two injections during the pregnancy of their last birth, or two or more
injections (the last within 3 years of the last live births), or three or more injections (the last within 5
years of the last birth), or four or more injections (the last within 10 years of the last birth), or five or
more injections at any time prior to the last birth.
2. Full antenatal care is at least four antenatal visits, at least one tetanus toxoid (TT) injection and
iron folic acid tablets or syrup taken for 100 or more days.
3. Based on the youngest child living with the mother.
4. Breastfed children receiving 4 or more food groups and a minimum meal frequency, non-breastfed
children fed with a minimum of 3 Infant and Young Child Feeding Practices (fed with other milk or
milk products at least twice a day, a minimum meal frequency that is, receiving solid or semi-solid
food at least twice a day for breastfed infants 6-8 months and at least three times a day for a
breastfed children 9-23 months, and solid or semi-solid foods from at least four food groups not
including the milk or milk products food group.
5. Below -2 standard deviations, based on the WHO standards
6. Excludes pregnant women and women with a birth in the preceding 2 months.
7. Hemoglobin in grams per deciliter (g/dl). Among children, prevalence is adjusted for altitude.
Among adults, prevalence is adjusted for altitude and for smoking.
8. Random blood sugar measurement (including those under medication)
2
2

Source of Data and Footnotes: National Family Health Survey 2015-16 (NFHS-4): India, State, Union Territory & District
Fact Sheets; Key Indictors by Residence; Variable Numbers have been retained for convenience as per the Indicators
Fact Sheets (NFHS-4).
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Appendix Table 2
Descriptive Statistics of State/UT Level Selected Variables under the Study
Abbreviated Name
Var34
Var36
Var43
Var46
Var64
Var70
Var71
Var75
Var77
Var79
Var81
Var82
Var84
Var90

Descriptive Statistics
N
Minimum
36
63.7
36
2.4
36
32.8
36
41.3
36
31.3
36
0.0
36
19.6
36
6.4
36
10.3
36
19.3
36
22.6
36
24.8
36
3.5
36
.4

Maximum
97.2
65.9
99.9
100.0
90.3
30.8
48.3
31.5
41.4
84.6
62.6
79.5
11.0
2.2

Mean
87.881
29.778
81.761
83.597
71.122
11.989
31.864
17.692
24.669
54.825
46.106
51.733
6.428
.806

Std. Deviation
8.4919
17.5231
15.4803
13.9404
15.4644
7.7048
7.4098
7.1533
8.9523
14.3130
10.4052
13.1417
1.6606
.3906

Appendix Table 3
Descriptive Statistics of District Level Selected Variables under the Study
Abbreviated Name of Variable
Var34
Var36
Var43
Var46
Var64
Var70
Var71
Var75
Var77
Var79
Var81
Var82
Var84
Var90

Descriptive Statistics
N
Minimum
640
33.2
640
0.0
640
9.7
640
14.4
640
14.3
640
-8.9
640
12.4
640
3.3
640
2.4
640
7.8
640
-57.4
640
13.1
640
1.0
640
0.0
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Maximum
100.0
83.0
100.0
100.0
97.8
45.2
65.1
47.5
48.7
95.8
84.1
84.1
12.5
5.3

Mean Std. Deviation
87.766
10.4698
21.549
16.9409
78.911
17.2942
81.170
15.5316
71.577
14.0191
10.473
8.5049
35.957
9.9227
22.232
8.9387
18.899
9.0669
56.486
15.3081
47.815
12.1121
51.527
12.2395
5.619
2.0864
.765
.5580
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lg&laiknd%
izks- ,e-ds- efyd] dk;Zokgd foHkkxk/;{k] izca/ku foKku foHkkx] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] ubZ fnYyhA
leh{kd%

MkW- Mh-ds- ;kno] lgk;d izksQslj] lkaf[;dh vkSj tulkaf[;dh foHkkx] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] ubZ fnYyhA
MkW- eksfudk lSuh] lgk;d izksQslj] lkekftd foKku foHkkx] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] ubZ fnYyhA

lkjka'k
laiw.kZ Hkkjr ds jkT;ksa vkSj ftyksa esa ekr` ,oa f'k'kq LokLF; ¼,elh,p½ ds ns[kHkky mi;ksfxrkvksa
esa o`f) ds ifj.kkeLo#i ekr` e`R;q nj] uotkr e`R;qnj] f'k'kq e`R;qnj vkSj cky e`R;qnj esa {ks=h;
vlekurk,a ns[kus dks feyrh gSA Hkkjr ds 36 jkT;ks@
a dsaæ'kkflr izn's kksa vkSj 36 ftyksa esa
,elh,p dh fLFkfr dk fo'ys"k.k 14 izeq[k ladsrdksa ds ek/;e ls fd;k x;k gSA ftls vf[ky
Hkkjrh; losZ] ,u+-,Q-,p-,l&4 2015,oa 16 ds vuqlkj fuEu rhu izeq[k vk;keksa ds ek/;e ls
vfHkO;ä fd;k tkrk gS ;Fkk% ekrkvksa vkSj cPpksa ds LokLF; ns[kHkky mi;ksx] fpfdRlk fLFkfr
vkSj iks"k.k ls tqM+s gq, LokLF; igywA ,d ls vf/kd vfHkyk{kf.kd eku ds dSlj ekunaMksa ij
vk/kkfjr eq[; ?kVd ¼QSDVj½ lek/kku dh lgk;rk ls 3 ?kVd ¼QSDVj½ lek/kku rhu vk;keksa
dks n'kkZrk gSAbl izdkj vksfCyd jksVsVsM ?kVd ¼QSDVj½ LVªDpjy xq.kkad dk mi;ksx rhuksa
vk;keksa dk izfrfuf/kRo djus okys rhuksa dkjdksa ds Ldksj izkIr djus gsrq fd;k x;k Fkk] ftlds
cnys esa @ vuqlkj] lHkh bdkbZ;ksa dh ,elh,p fLFkfr dk izfrfuf/kRo djus okys Hkkfjr vo;oksa
ds Ldksj ds fy, fd;k x;k FkkA ,elh,p fLFkfr fo'ys"k.k] laiw.kZ Hkkjr esa ,elh,p fLFkfr esa
lq/kkj dh fn'kk esa dsæa h—r {ks=h; LokLF; igy dh lqfo/kk iznku dj ldrk gSA

çeq[k 'kCn: ,elh,p fLFkfr] efgyk l'kähdj.k] vo;o@ dkjd Ldksj ] vksfCyd ¼ijks{k½ jksVs'ku
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Abstract
A descriptive study with the cross-sectional design was conducted at AIIMS, Rishikesh during
01 July -31 August 2019 to assess the cost of treatment and patients’ perspectives about the
functioning of the Pradhan-Mantri Jan Arogya Yojana (PMJAY) in a tertiary care hospital in
Uttarakhand. A predesigned pretested semi-structured questionnaire was used for data
collection for socio-demographic characteristics, knowledge/awareness about the PM-JAY,
expenditures heads at AIIMS, Rishikesh, health-seeking behaviour, problems faced, and
suggestions given by the patients. The study population included patients suffering from
disease attending the AIIMS, Rishikesh and programme implementers of the PM-JAY. A total
of 200 patients were interviewed from the stage of registration to discharge under the scheme.
It was found that the PMJAY which is launched on 23rd September 2018, is running
successfully with proper execution. The mean of patient’s and attendant’s wage losses were
Rs. 4283 and Rs 3033 respectively. Mean duration between receiving all lab reports and start
of treatment was 1.5 days. The average waiting time to meet the doctor was 12.2 min. The
average waiting time at the pharmacy counter was 9 minutes. Almost all the patients were
satisfied by the treatment provided under the PMJAY.
Key words: Ayushman Bharat, India, Universal Health Coverage, Out-of-pocket expenditure,
Descriptive study, Mean wage loss

Introduction
The Universal Health Coverage requires adequate healthcare financing and manpower to provide financial
protection to the economically poor population by covering their diagnostics, medicine, and even their
health service costs.1 Out of pocket expenditure (OOPE) acts as a part of the health financing landscape in
all countries which rely on user fees and co-payments to mobilize the revenue and rationalize the use of
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health services to contain the health system costs or to improve the health system efficiency and service
quality.2
Households (HHs) with high healthcare needs are generally at an increased risk of spending more on
healthcare services. Hospitalization cost was found to have a greater impoverishing impact, especially on
the backward caste HHs.3 Over 63 million persons are pushed to poverty every year due to the health care
costs.4 In the year 2011-‘12, it was found that the share of out of pocket expenditure on health care as a
proportion of total household monthly per capita expenditure was 6.9 per cent in rural areas and 5.5 per
cent in urban areas.5 This had led to an increasing number of households facing catastrophic expenditures
due to health costs (18% of all households in 2011-12 as compared to 15% in 2004-05).6 It was found that
pooling funds from compulsory funding sources can spread the financial risks of illness across a
population.7 The Rashtriya Swasthya Bima Yojana (RSBY) was launched by the central government in the
year 2008. Evidence suggests that RSBY and other such state health insurance programmes have
increased access to hospitals, particularly private hospitals, by the poor patients but have not protected
them against the financial burden.8-11 The National Health Policy 2017 has included both these components
by aiming at increasing the utilization of public health facility by 50 per cent from the current levels, and
reducing the burden of Catastrophic Health Expenditure (CHE) of the households by 25 per cent by 2025.12
It also aims at increasing the government health expenditure from 1.15 per cent to 2.5 per cent of the GDP
by 2025.12 India has taken the first move towards universal health care by launching the Ayushmaan
Bharat- National Health Protection Mission.
Taking inspiration from the center’s ‘Ayushman Bharat’ scheme, the Chief Minister of Uttarakhand launched
the Atal Ayushman Uttarakhand Yojana’ on 25 December 2018. AIIMS, Rishikesh accepted this scheme
from 25 December 2018 but no assessment had been done in AIIMS, Rishikesh to get the feedback about
the functioning of the scheme. The present study is undertaken to assess the functioning of the PMJAY in
terms of organizational structure, process, and procedures relating to the implementation of PMJAY
besides patient’s health-seeking behaviour and their satisfaction from services availed through PMJAY.
Methodology
A descriptive cross-sectional study among 200 patients eligible for the PM-JAY was conducted at AIIMS,
Rishikesh from 01 July to 31 August 2019. The implementers of PM-JAY were also included. The
structured patient’s questionnaire consisted of knowledge/awareness about the PM-JAY, expenditures
heads at AIIMS, Rishikesh; health-seeking behaviour, problems faced, etc. Patients were interviewed from
registration to discharge counters. Data were analyzed using the SPSS version 23.0. Descriptive statistics
were used to describe the categorical data as frequency or proportions. The study was approved by the
Institutional Ethical Committee (Letter No: AIIMS/IEC/19/1205).13
Findings
The scheme was managed by the Nodal Officer and Faculty Coordinator, Accounts Officer, Junior
Administrative Officer, and Ayushman Mitras. All these officials were reporting to the Medical
Superintendent. There were two counters for registrations and only one counter for the discharge of
patients under this scheme. All these counters remained open and functioned 24X7 all days. The majority
of the patients who came for treatment under the PMJAY were suffering from cancers (30%) and kidney
diseases, mainly of dialysis cases (13.5%). Patients of other health problems like haemorrhoids, hearing
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problems, hernia, lipoma, neonatal care, psychotic disorders, varicose vein, glycogen storage disorders,
and hemoperitoneum cases were also treated under this scheme.
Socio-demographic and Economic Profile of the Patients
Most of the patients were from the urban areas (60.5%). Male patients were more (55.5%) in number than
the female patients (44.5%), the majority of the patients were married (80%) and the maximum belonged to
the Hindu religion (90.5%). Educational status of patients revealed that 31 per cent had primary education,
20 per cent was just literate and 7 per cent was illiterate. About half (49%) had an income between Rs
5,000/- and 10,000/- per month and 30 per cent had an income between Rs. 10,000/- and 15,000/-. Most of
the patients were housewives (39.5%) followed by daily labourers (16%).
Knowledge and Awareness about PM-JAY
Regarding knowledge of the PM-JAY scheme, 53% said it’s a government health insurance scheme and
94.5% of patients said beneficiaries should be included under the SECC 2011 data. The majority (97%) of
patients knew about the cashless treatment at both impaneled government and private hospitals, 68% of
patients knew about the paperless treatment at both impaneled govt. and private hospitals. Whereas only
6% of patients knew that all family members are included under this scheme. It was noticed that most of the
patients (94.5%) knew Aadhar Card should be linked with a valid bank account for this scheme. For the
majority of patients (74%) Newspapers were the main source of information, followed by Television and
Radio (28%), whereas only 3% of patients informed about receiving a letter from Prime Minister (Table 1).
Table 1
Knowledge and Awareness about PM-JAY
Knowledge about PM-JAY
Govt Health Insurance Scheme.
Beneficiaries Should Be Included Under The SECC 2011 Data.
Cashless Treatment At Both Empanelled Govt And Private Hospitals.
Paperless Treatment At Both Empanelled Govt And Private Hospitals.
Nearly 10 Crore Families Will Be Benefited.
All The Family Members Included.
Provide Rs 5 Lakhs For Health Insurance Annually.
Golden Card With Unique ID Required.
No Charges Required For Registration.
Investigation Done Before Treatment Under This Scheme Not Included.
Documents required for PMJAY
Aadhar Card Linked With Valid Bank Account
Respective Social Category Certificate
Family Structure
Identification Details and contact information
Scanned Copy Of Aadhar.

75

Frequency
(N=200)
106
189
194
137
22
12
122
62
33
2

%
53
94.5
97
68.5
11
6
61.0
31
16.5
1

189
22
103
50
57

94.5
11.0
51.5
25.0
28.5

Source of information about PM-JAY
ANM and ANM
Newspapers
TV and Radio
Friends/Relatives/Work Place/Office
Health Awareness Camps
Letter Received From Prime Minister

36 18.0
148 74.0
56 28.0
7
3.5
14 7.0
6
3.0

Details of Referral to AIIMS, Rishikesh
When we look at the details of referral to these patients, majority (61%) of them were referred to AIIMS,
Rishikesh by the government doctors while 5.5 per cent of them were referred to by the private doctors,
whereas some patients (28%) who were staying nearby the hospital came directly and only 4% of patients
came as an emergency cases (Figure 1).
Figure 1
Details of Referral to AIIMS, Rishikesh

Expenditures Incurred at AIIMS, Rishikesh under the PMJAY Scheme
As investigation and medicines were included under the scheme, majority of them did not have to pay for
investigation and medicine. Although all meals were being provided to the patients, still the patient had to
spend some amount of money on food. About 48.5 per cent of the patients spent between Rs. 101/- and
Rs. 500/- on food whereas 5.5 per cent of them spent more than Rs. 2000/- on food. If we look into the
patient's total wage loss, about 61 per cent of the patients had nil total wage loss and very few (9.5%) had
more than Rs. 10,000/- wage loss. Since wage loss is not only limited to patients; so, attendants’ wage loss
was also studied. It was found that about 34.5 per cent of the attendants had nil wage loss and about 5.5
per cent of them had a wage loss of more than Rs.10,000/-. The mean patient and attendant wage loss
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were Rs. 4283/- and Rs. 3033/- respectively. Since the transportation facility is not included under the
scheme, patients had to spend a huge amount on transportation, about 25 per cent of them had to spend
Rs. 501/- – Rs. 1000/- on transportation. When patient’s total expenditure was analyzed which included
(investigation, medicine, food, patients wage loss, attendant wage loss, transportation), majority of the
patients (40%) had a total expenditure of Rs. 1001/- to Rs. 5000/-. The total bill generated for most of the
patients (30.5%) from the scheme varied from Rs.10,001/- to 20,000/- (Table 2).
Table 2
Expenditures Heads at AIIMS, Rishikesh under the PMJAY
Expenditure Heads
Investigation

Medicine

Food

Patient Total Wage Loss

Attendant Wage Loss

Transportation

Amount (in Rs.)
Nil
<500
501-1000
1001-2000
2001+
Nil
<500
501-1000
1001-2000
2001+
≤100
101-500
501-1000
1001-2000
2001+
Nil
<1000
1001-2000
2001-5000
5001-10000
10000+
Nil
<1000
1001-2000
2001-5000
5001-10000
10000+
100-500
501-1000
1001-2000
2001-5000
5000+
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Frequency (N=200)
130
11
26
16
17
79
41
30
27
23
4
97
62
26
11
122
8
26
13
12
19
69
20
40
40
20
11
35
50
39
47
29

%
65
5.5
13
8
8.5
39.5
20.5
15
13.5
11.5
2
48.5
31.0
13.0
5.5
61.0
4.0
13.0
6.5
6.0
9.5
34.5
10
20
20
10
5.5
17.5
25
19.5
23.5
14.5

Mean (Rs.)
739

1038

978

4283

3033

2612

Total bill generated

1000-5000
5001-10000
10001-20000
20001-30000
30001-50000
50000+
Total expenditure (investigation, <1000
medicine, food, patient total
wage loss, attendant wage loss, 1001-5000
5001-10000
transportation)
10000+

40
36
61
24
21
18
2

20
18
30.5
12
10.5
9
1

80
53
65

40
27.5
31.5

22639

12352

Source of Expenditure
Majority of the patients’ main source of expenditure was savings and salary (79%) and some patients had
to borrow money either from friends or relatives (53%) and some had to mortgage their household assets
(5%). Only 1.5 per cent of patients said that their source of expenditure was pension.
Consequences of High Cost of Treatment
Due to the high cost of treatment, 47 per cent of the patients mortgaged their assets, 28.5 per cent of them
informed about impoverishment in the family, 10.5 per cent stated that they left their jobs. Some of them
informed about postponing of marriages/family events (9.5%), some had to cut down the expenditure on
food (7%). Few patients (5.5%) sold their assets which added more mental trauma, especially the female
patients whereas very few of them (0.5%) even stopped schooling of their children.
Distribution of Patients Based on Treatment Duration under the PMJAY
Majority of the patients (89.5%) said that there was no gap between registration and the start of the
procedure. Around half (49%) of them stated that there was no gap between receiving lab reports and
treatment given. Mean duration between receiving all lab reports and start of treatment was 1.5 days. Most
of the patients (54.5%) were taking treatment in AIIMS, Rishikesh for 1-10 months; these were mainly
patients of chemotherapy, radiotherapy, and dialysis. Looking at the number of days of hospitalization at
AIIMS, Rishikesh; 75 per cent of the patients were hospitalized for 1-10 days which mainly included
patients who were undergoing some surgeries, CVS, hernia patients whereas only 0.5 per cent of them
were hospitalized for more than 30 days at AIIMS, Rishikesh. The mean waiting time to meet the doctor
was 12.2 minutes while the mean waiting time at the pharmacy counter was 9 minutes (Table 3).
Table 3
Distribution of Patients Based on Treatment Duration in under the PMJAY
Gap between registration and
start of procedure (in days)

Days

%

0
1-10

Frequency
(N=200)
179
14

11-20

1

0.5

78

Mean (Days)

89.5 2.5
7

Gap between receiving all lab
reports and start of treatment
(days)
Duration of treatment till date at
AIIMS Rishikesh (days)

Duration of hospitalization in
AIIMS Rishikesh (in days)

Duration of waiting to meet the
doctor (minutes)

Waiting time at Pharmacy
counter (minutes)

21-30
31-40
40+

1
2
3

0.5
1
1.5

1-2
3-5
6-8
9-10
1-10
11-20
21-30
31-40
41-50
50+
1-10
11-20
21-30
30+
5-10
11-15
16-20
21-30
30+
5-10
11-15
16-20
21-25

66
24
10
2
109
42
13
3
5
28
150
39
10
1
145
24
13
17
1
156
28
2
14

33
12
5
1
54.5
21
6.5
1.5
2.5
14
75.0
19.5
5.0
0.5
72.5
12
6.5
8.5
0.5
78
14
1
7

1.5
29

8.3

12.2* Mean time in
minutes

9* Mean time in
minutes

Patient Satisfaction on the basis of Improvement in Patients’ Health Condition and Medicine
Received under the PMJAY
Almost all the patients (99.5%) informed that they received proper advice and precautions from doctors
which improved their health conditions. More than half of the patients (59.5%) were taking the full course of
medicines from the facility whereas some of the patients (40.5%) stated that they only got a partial course
of medicines from the facility.
Quality of Treatment
A total of 61 per cent of the patients gave good feedback about the arrangements in the waiting hall, which
include sitting arrangement, fan, drinking water facility, cleanliness. Majority (81.5%) of the patients was
satisfied to a large extent with the behaviour of staff. Most of the patients were treated with courtesy and
respect by the doctor (80%) and 72.5 per cent of the patients expressed satisfaction to a large extent with
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the treatment. Almost all the patients (96.5%) recommended AIIMS, Rishikesh hospital for treatment under
the PMJAY Scheme (Table 4).
Table 4
Patients’ Feedback about the Selected Aspects of Quality of Treatment under the PMJAY
Type of feedback

Feedback

Arrangements in waiting hall by patients

Very good
Good
Average
To large
extent
To some
extent
Yes
To some
extent
To large
extent
To some
extent
Yes

Patients satisfaction with behaviour Of Staff

Treatment of patients with courtesy and respect

Patients satisfaction with the treatment

Recommendation of treatment under PMJAY scheme from AIIMS,
Rishikesh

Frequency %
(N= 200)
60
30.0
122
61.0
18
9.0
163

81.5

37

18.5

160

80.0

40

20.0

145

72.5

55

27.5

193

96.5

Discussion
The present paper focuses on the functioning of the PMJAY in a tertiary care hospital i.e. AIIMS, Rishikesh,
Uttarakhand. A recent report by the WHO highlighted the fact that almost 70 per cent of India’s population
spends most of their obtainable income on healthcare. Therefore, each year, about 40 million Indians are
pushed into poverty because of out of pocket health spending.14 In India, around 6 per cent do not seek
health care due to financial reasons15, and among those who do, experiences are often financially
catastrophic and impoverishing. Household OOPE in India is 67 per cent of the total health expenditure.16
PMJAY scheme should reduce OOPE during hospitalization and should prevent its consequences on
equity among individuals, which should be the ultimate objective of any public health scheme. PMJAY
offers a unique opportunity to improve the overall health of millions of Indians and to eliminate a significant
cause of poverty due to CHE in the country. In Uttarakhand, the scheme like PMJAY includes not only
Below Poverty Line (BPL) but each family with some conditions. The majority of the patients were aware of
the process and procedure for enrolment in the scheme. Around half of the patients had monthly income of
Rs. 5000-10000/- whereas some patients had nil income due to health issues and they had to leave their
jobs resulting in huge debts. There was a significant decline in the employment status of both urban and
rural patients in this study. A majority of the patients in the current study had knowledge of who should be
included, how to be enrolled, what documents are required. For all the patients, Outpatient Department
(OPD) registration and IPD admission charges for hospitalization in AIIMS, Rishikesh are Rs. 10/- and Rs.
25/- respectively. Once a patient is admitted under the scheme, all the expenditures i.e. investigations,
medicines and nursing are free. So, poorer people who rely on daily incomes, tend to avoid hospitalization
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owing to their loss of income. Medicines and tests which are not related or don’t lead to hospitalization
need to be paid by the beneficiary and this leads to an increase in their CHE. Therefore, outpatient care
including diagnostics and provision of medicines needs to be insured for them even before
hospitalization.17 Cost of outpatient treatment (preferred over hospitalization) can contribute to over 65 per
cent of OOPE18, 19 but the same is not covered in the existing PMJAY nor it is proposed to be included. This
is also a reason for a probable 23 per cent increase in outpatient costs in the households enrolled under
RSBY.10 Sometimes, few medicines were not available in the hospital pharmacy and in such a situation,
patients had to purchase medicine from outside which resulted in an additional increase in their OOPE
during the course of treatment. Usually, at the public hospitals, medicines are often not available and
patients need to purchase leading to increase in out of the pocket expenditure20-21. In our study, more than
half of the patients reported that they were provided a full course of medicine. But unfortunately, the cost of
medicines and diagnostics in OPD are the major contributors to OOP (Out of the pocket). 17 The indirect
expenditures on food, wage loss for patients and their attendants, transportation and stay in the hospital
were also assessed. Though meals were provided free to patients, still patients had to spend money on
certain food items like juices, fruits, etc. The transportation charges became expensive especially for those
who came from a far distance. Because of diseases, not only the patient’s but also the attendant’s wage
loss increased. About half of the patients’ total expenditure exceeded more than five thousand rupees. It
was found that the majority of patients' main source of expenditure was savings and few patients borrowed
money either from friends or relatives. Some of the patients left their job and even stopped the schooling of
their children, family food expenditure was also cut down, while few of the patients informed about
postponing marriages and family events.
As per the findings of the present study, even the upper-income people in one-fourth of rural and about
one-eighth in urban areas borrowed money to meet the hospital expenditure.21, 22 The PMJAY scheme with
an annual budget of Rs. 1200/- crore, even with full-scale implementation will have a marginal impact on
reducing the OOPE. However, it can prevent CHE in India.23 Although its impact on reducing the OOPE will
be very limited as currently 60 per cent of the OOPE is incurred on outpatient care, which is not included
under this scheme.19 This scheme can probably be helpful for chronically ill patients from lower
socioeconomic strata requiring frequent hospitalized care or expensive procedure such as dialysis. It also
leaves a large section of the population uncovered, thus exposing them to the risk of CHE. Feedback from
patients, about the behavior of staff and treatment received, was satisfactory. Good feedback was received
about arrangements in a waiting hall, which includes sitting arrangement, fan, drinking water facility, and
cleanliness. Almost all the patients were well informed about the improvement in health condition and
received proper advice and precautions from the doctors. All the patients were satisfied with the treatment
under PMJAY Scheme as they were treated with courtesy and respect by the doctors and other paramedics.
Limitation of the Study
The short duration of the study of two months (July-Aug 2019) may not have captured all the types of
patients. So, findings cannot be generalized for all the possible categories of patients admitted in AIIMS,
Rishikesh. Moreover, many of the inpatients had been on long follow-up and had been treated earlier as
outpatients; it was not possible to categorize illness episodes as an outpatient.
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Conclusion
The researchers found that almost three-fourth of the patients were satisfied with the treatment provided
under the PMJAY scheme and >95 per cent of them also stated that they would recommend it to others. It
also helped poor patients to reduce their out of pocket expenditure on treatment. Only the regular
availability of medicines needs to be further improved.
Recommendations
As it was observed that the registration and discharge counters were crowded most of the time which
wasted patients' time and also delayed the treatment procedure. ABY counters should be increased for
providing better health facilities. The admission of the patients is a very cumbersome procedure and most
of the patients get confused because of too much distance from OPD counter to the ward, labs, ICU, etc.
Therefore, there should be adequate signage at all the strategic locations or some hospital staff must be
deployed there to guide the patients and attendants. There is only one pharmacy counter under this
scheme which always has a long queue. Hence, number of counters must be increased to cater to the
patients load. Few of the patients' complained of cancellation of appointments after reaching the hospital;
so, provision of prior cancellation via telephone or SMS should be there in case doctors are not present on
the scheduled days of appointment.
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mŸkjk[kaM fLFkr r`rh;d fpfdRlk vLirky esa iz/kkuea=h vkjksX; ;kstuk ds ckjs esa
jksfx;ksa ds n`f"Vdks.k ,oa mipkj
*fu'kq Ökk] **oh-ds- frokjh] *** ;ksxs'k cgq:ih] **** Mh lehj eksgu vxzoky]
*****euh"kk f/kuok] ******iwohZ dqyJs"B] *******jfo dkar vkSj ********vftr Çlg HknkSfj;k
* ,,eih,p Nk=] bZ&esy% nishuesic@gmail-com(*** lgk;d izksQslj( lkeqnkf;d ,oa ifjokj fpfdRlk foHkkx(
****lhfu;j jsftMsV
a ] ,usfLFkfl;ksykWth foHkkx] *****&lg&izksQslj] fQft;ksykWth foHkkx(******&funs'kd vkSj
*******lhbZvks(vf[ky Hkkjrh; vk;qÆoKku laLFkku] _f"kds'k&249203] mŸkjk[kaM ¼Hkkjr½A
**Mhu vkWQ LVMht] izksQslj vkSj izeq[k] ;kstuk vkSj ewY;kadu foHkkx] jk"Vªh; LokLF; ,oa ifjokj dY;k.k laLFkku] eqfujdk] ubZ fnYyh &110067A

,lksfl,V ,fMVj:
izks- jehyk fc"V] tokgjyky usg: fo'ofo|ky;] ubZ fnYyhA
leh{kd:
MkW- ril jatu csgjk] lkeqnkf;d fpfdRlk foHkkx] ,llhch esfMdy dkWyst] dVd] vksfM'kkA
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lkjka'k
mŸkjk[kaM fLFkr r`rh;d fpfdRlk vLirky esa iz/kkuea=h vkjksX; ;kstuk ds ckjs esa jksfx;ksa ds
n`f"Vdks.k ,oa mipkj ds [kpZ dk vkdyu djus gsrq ,El]_f"kds'k }kjk 01 tqykbZ ls 31 vxLr
2019 ds nkSjku ØkWl lsD'kuy fMt+kbu ds lkFk ,d fooj.kkRed v/;;u fd;k x;kA lkekftd
tulkaf[;dh fo'ks"krkvks]a ih,e&ts,okbZ ds ckjs esa Kku@tkx:drk] Hkkjrh; vk;qÆoKku laLFkku]
_f"kds'k esa gksus okys O;;] LokLF; laca/kh O;ogkj] leL;kvksa dk lkeuk djus rFkk jksfx;ksa }kjk fn,
x, lqÖkkoksa dk MsVk laxzg djus gsrq ,d iwoZ&fuÆer v/kZ&lajfpr iz'ukoyh dk mi;ksx fd;k x;k
FkkA v/;;u esa ,El] _f"kds'k ls bykt djus okys jksx ls ihfM+r jksxh rFkk ih,e ts,okbZ ds
dk;ZØe dk;kZUo;udrkZ 'kkfey FksA ;kstuk ds varxZr iathdj.k ds pj.k ls ysdj fMLpktZ gksus rd
dqy 200 ejhtksa dk lk{kkRdkj fy;k x;kA v/;;u esa ik;k x;k fd 23 flracj 2018 dks 'kq:
fd;k x;k ih,e ts,okbZ mfpr fu"iknu ds lkFk lQyrkiwoZd py jgk gSA jksxh vkSj ifjpkjd
dh vkSlr osru gkfu Øe'k% # 4283 rFkk # 3033 gSA lHkh ySc fjiksVZ izkIr djus vkSj mipkj 'kq:
djus ds chp dh vkSlr vof/k 1-5 fnu FkhA MkWDVj ls feyus gsrq vkSlr izrh{kk le; 12.2 feuV
FkkA QkesZlh dkmaVj ij vkSlr izrh{kk le; 9 feuV FkkA ih,ets,okbZ ds varxZr fn, x, mipkj ls
yxHkx lHkh jksxh larq"V FksA
çeq[k 'kCn: vk;q"eku Hkkjr] Hkkjr] lkoZHkkSfed LokLF; dojst] vk; ls vf/kd O;;] o.kZukRed v/;;u] vkSlr osru gkfuA
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Abstract
Population explosion is one of the major challenges the developing countries have
been facing. India is the first country to start a nationwide family planning
programme to control the population which was later named and aimed for overall
family welfare. Contraception has been a taboo in the Indian society leading to a
high unmet need for modern contraceptives. The present study was conducted in
an urban setting of Odisha, one of the eastern states of India. It was found that
more than 40 per cent of the currently married grass-root level health care worker’s
families have never used any contraceptive method. One-fifth of the currently
married health worker adopted the female sterilization method as the terminal
method of choice.
Key words: Contraceptive practice, Grass-root health workers, Family welfare, Sterilisation.
Introduction
Population explosion is the biggest challenge for the development of many countries like India. A huge
population leads to a huge demand and pressure on all available resources like food, water, and all public
services like health care, etc. With more than 135 crore people, India is the second-most populous country
after China1. In developing countries, 214 million women of reproductive age have an unmet need for a
modern contraceptive method2. Although India is the first country to start a national population control
programme, contraception has been a matter of taboo in the Indian society; and there is a high unmet need
for contraception among the Indian married females3,4.
The Government of India was committed to increase the modern contraceptive use from 47.7 per cent to
54.3 per cent among the married women aged 15-49 years by 20205. Modern contraceptive use by the
currently married women has even decreased in the recent years as per the NFHS-4 report in comparison
to NFHS-3.The unmet need for contraception has seen a minimal improvement despite the provision of
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quality modern methods of contraception free of cost in the family welfare programme. The utilization of the
modern family planning services in India is skewed towards sterilization, particularly sterilization of women;
female sterilization accounts for 37.3 per cent of the modern method of contraceptive use. In other words,
75 per cent of the married women prefer or adopt the sterilization method of choice 4. In the recent years,
there is a report of high sterilization regret among the Indian women who adopted the same 6.
The above fact creates a curiosity regarding provider bias towards female sterilization. In India, most of the
health services like maternal health services, child health services, nutrition, vaccination including family
planning services are being provided by Multipurpose Health workers (female) and Accredited Social
Health Activists (ASHAs) at the primary care level besides being the key communication mechanism
between the healthcare system and rural populations7,8. The knowledge, practice, and preference of these
workers have a vital impact on the implementation of national programmes like the family planning
programmes. With this background in mind, the present study was conducted to assess the family planning
practices of grass root level health care workers in an urban area of Odisha.
Methodology
This cross-sectional study was conducted in Bhubaneswar, the capital city of Odisha, which is one of the
key urban centers of India. The Bhubaneswar Municipal Corporation (BMC) has an area of 135 square
kilometers (2012) with a population of 885363. BMC has a population density of 6228.4 people per sq. km
and 19 per cent of the population resides in slum areas. Bhubaneswar has three government tertiary
hospitals, two Urban Community Health Centers (UCHCs), 16 Urban Primary Health Centers (UPHCs),
three Dispensaries9, 102 Integrated Child Development Scheme Services (ICDS) Anganwadi centers.
There are 89 MPHW F and 158 ASHA workers. The present study was carried out in the BMC area during
October 2018 to October 2019.
Study Subjects and Sample Size: All the grass-root level health workers i.e. MPHW-F and ASHAs in the
BMC area were included for the study purpose. Inclusion criteria: MPHW-F and ASHAs were contacted at
their respective UPHCs on an intimated date for the study purpose. Exclusion criteria: Those health
workers found absent on subsequent three visits and those who did not give consent were excluded.
Data Collection and Ethical Clearance: Data were collected using a semi-structured interview schedule.
The present study received ethical clearance from the institute ethics committee of AIIMS, Bhubaneswar
vide letter number T/IM-F/17-18/14 dated 12 October 2017. The data so collected were coded to conceal
the identity before entry in the excel sheet. The data were double entered in the excel sheet and compared
to check for any error.
Findings
In Bhubaneswar urban area, a total of 257 grass-root level health care workers are working out of which
221 health workers could be included in this study after obtaining their informed consent. Eight health
workers did not give consent for the study and the rest 28 health workers could not be contacted during the
data collection period at their working area due to their involvement in other assignments. The participants’
mean age was 38.4±8.3 years other socio-demographic details of the recruited health workers are shown
in Table 1.
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Table 1
Socio-demographic Profile of the Grass-root Level Health Workers of Bhubaneswar Municipality Area
Variable
Occupation

Number of health worker Percentage
ASHA
MPHW F

Caste
General
SC
OBC
ST
Marital status
Married
Unmarried
Type of family
Nuclear
Joint
Educational Qualification
10+2
Graduate
Matriculate
Middle
Higher
Socioeconomic status
Upper lower
Lower middle
Upper middle
Total

146
75

66.1
33.9

113
56
43
9

51.1
25.3
19.5
4.1

197
24

89.1
10.9

158
63

71.5
28.5

62
55
53
45
6

28.1
24.9
24.0
20.4
2.7

103
66
52
221

46.6
29.9
23.5
100

Out of the 221 study participants, 197 were ever married females and 33 had more than two children. Out
of the 197 ever married health workers, 160 of them were eligible couples and the pattern of contraceptive
usages was almost similar to the ever-married health workers’ families.
More than 40 per cent of the currently married grass-root level health care worker families had never used
any contraceptive method. Out of the 197 ever married grass-root level health care workers, 41 (20.8%)
had adopted the terminal tubectomy method of contraception and none of the families had accepted the
male terminal contraception i.e. vasectomy. Adoption of tubectomy was found to have no association with
the educational qualification of the female or type and socioeconomic status of the family. Before adopting
the terminal method of contraception, most of them had tried other forms of contraceptive methods
including oral contraceptive pills and intra-uterine device (IUD). Only 8 (4%) families opted to use a condom
as one of the contraceptives.
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Figure 1
Use of Modern Contraceptive Method among the Ever and Currently Married
Grass-root Level Health Workers

Use of contraceptive methods by currently
married health worker
Other Condom
4%
5%
IUD
13%

None
41%

OC pill
16%

Tubectomy
21%

Discussion
India was the first country in the world to have launched a National Programme for Family Planning in
1952. Over the decades, the programme has transformed in terms of policy and actual programme
implementation. The programme has been renamed and aimed at for not only achieving the population
stabilization goals but also promotes reproductive health and reduce maternal, infant and child mortality,
and morbidity10. Reduction in maternal, infant, and child mortality and morbidity is directly or indirectly
related to the reproductive health of the mother. Better reproductive life and population stabilization both
can be achieved by avoiding unwanted pregnancies by adopting appropriate modern contraceptive
methods available through the programme.
Most of the study participants had good knowledge of all types of contraceptives available for the
beneficiaries in the health system. In the present study, the percentage of contraceptive utilization among
the study participants was slightly lower (58.75%) than the state average of 61.3 per cent, as per the
NFHS-4 report statistics. The utilization and acceptance of IUD among the health care workers was far
more (13.1%) than among the general public (1.3%). The reason for the same might be a high level of
awareness about the method. Female sterilization was adopted by more than one-fifth of the eligible
females which is slightly lower than the state average of 25.9 per cent11. It was even surprising that the
female health care workers could not convince their family members for adopting vasectomy which is safer
and easier than tubectomy12. Families adopted tubectomy only as the terminal method of contraception; the
reasons for the same could not be explored in this study. An explorative qualitative study might bring out
the reasons. Use of conventional contraceptives too found less than the state average of 7.9 per cent as
reported in the NFHS-4 fact sheet.
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Conclusion
Although the grass-root level female health workers knew about all the forms of contraceptive methods and
were aware of the availability of the same in the health system, they failed to adopt them in the desired
manner. There is some inherent bias towards female sterilization; hence, they might be promoting the
same, as there is an incentive available for promoting and making the same available to the client. To
achieve the goal of population stabilization and to reduce India's overall fertility rate to 2.1 by the year 2025,
more strategic approach by the grass-root level health workers is required besides adopting the same by
themselves.
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lkjka'k
tula[;k foLQksV fodkl'khy ns'kksa dh izeq[k pqukSfr;ksa esa ls ,d gSA Hkkjr tula[;k dks
fu;af=r djus ds fy, jk"VªO;kih ifjokj fu;kstu dk;ZØe 'kq: djus okyk igyk ns'k gS ftls
ckn esa fpfUgr fd;k x;k vkSj bldk mÌs'; lexz ifjokj dY;k.k FkkA xHkZfujks/kd dk iz;ksx
Hkkjrh; lekt esa ,d oÆtr fo"k; jgk gS ftlds dkj.k vk/kqfud xHkZ fujks/kdksa dh vR;f/kd
vko';drk gSA orZeku v/;;u Hkkjr ds iwohZ jkT;ksa esa ls ,d, mM+hlk dh ,d 'kgjh foU;kl
esa vk;ksftr fd;k x;k FkkA ;g ik;k x;k fd orZeku esa fookfgr] tehuh Lrj ds LokLF;
ns[kHkky dk;ZdrkZ ds ifjokjksa esa ls 40 izfr'kr ls vf/kd us dHkh Hkh xHkZfujks/kd fof/k dk
mi;ksx ugha fd;k gSA orZeku esa fookfgr LokLF; dÆe;ksa esa ikap esa ls ,d us efgyk ulcanh
i)fr dks viuk;kA
eq[; 'kCn% xHkZfujks/kd vH;kl, cqfu;knh LokLF; dk;ZdrkZ, ifjokj dY;k.k, ulcanh A
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Abstract
The present study attempts to evaluate the determinants of age at menopause
among women of Uttarkashi district of Uttarkhand, a northern state of India. Data on
forty-three post-menopausal women were gathered using a questionnaire consisted
of information regarding age at menopause, duration of breast-feeding, parity,
number of abortions, use of oral contraceptive and socio-economic characteristics.
The mean age at menopause of women was 48.43 years. Univariate regression
analysis revealed significantly higher age at menopause among women who had age
≥ 48years, longer reproductive span, non-user of oral contraceptive. The mean age
at menopause was found to occur early among women who had parity less than 4,
vegetarian diet, lower BMI and higher educational attainment. The study identified
use of oral contraceptive, educational status, occupation, duration of breast-feeding
and diet as the important determinants of timing of onset of menopause.
Key words: Post-menopause, Menopause age, Reproductive span, Oral contraceptives.
Introduction
Menopause is a universal and critical phase in women’s midlife when the capacity to reproduce terminates.
It is characterized by the depletion of the ovarian follicles which is responsible for cessation of steroid and
peptide hormones from the ovaries1. An array of physiological changes takes place in the female’s body,
some of these are the result of cessation of ovarian function and related menopausal episodes while others
are an outcome of the ageing process2. A study conducted by Thurston et al.3 mentioned that this phase
encompasses significant changes in body composition, cardio-metabolic health, mood, sleeping pattern,
cognition and overall performance of the body.
Age at menopause is influenced by behavioural, reproductive, social, and demographic factors4,5, probably
intertwined with genetic factors6,7. Many studies8-10 have shown that the timing of menopause varies among
and within populations; and ranges between 40 years and 55 years all over the world. Regional variability in
different parts of India with respect to menopausal age as evaluated by Ahuja 11 was found to be 45.1 ± 4.1
years in the eastern part, 45.5 ± 3.8 in the western part, 45 ± 3.6 in the northern part, 44.7 ± 3.3 years in
the southern and 43.1 ± 4.8 years in central India. Various earlier reports12,13 observed that women in India
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had an earlier onset of menopause which affect their health at an early age than their counterparts in the
industrialized world14. Findings of Nicks et al.15 presented that irregularities in hormonal serum levels during
perimenopausal period may be responsible for silent morphological and physiological changes in the body
before the time of onset of menopause.
Earlier literature underscored the potential influence of various factors for the earlier or later onset of
menopause and these factors varies among women throughout the world. Reports of Ley et al. 16 revealed
that body mass index (BMI) was slightly greater in postmenopausal women than in premenopausal women.
Observations of Birkhauser et al.17 illustrated that an earlier onset of menopause is one of the causes for
enhancing morbidity as well as mortality rates and also directly preceding a heightened risk for
cardiovascular problems and osteoporosis among women. Many previous epidemiological studies
concerning timing of menopause witnessed that few years of education is associated with early
menopause18,19, while findings of Baird20 noted that early age at menopause was linked with the vegetarian
diet.
Objective
Early or late onset of age at menopause is found to be correlated with various negative health
consequences. So, identifying various determinants which are associated with the timing of menopause
became very essential for improving the health and quality of life of postmenopausal women. Hence, the
major objectives of the present study are to:
i)
ii)

determine timing of onset of menopause and
predict determinants related to early or late menopause among women of Uttarkashi district,
Uttarakhand of north India.

Methodology
The present cross-sectional study samples consisted of 43 postmenopausal women of Uttarkashi district of
Uttarakhand, north India. The sample was selected through a purposive sampling method. The field work
was conducted from 24 October 2017 to 3 November 2017. The data were collected from four different
villages i.e.Thalan, Mangalpur, Sara and Tiloth of Uttarkashi district, Uttarakhand. Data collection involved
personal interviews based on the structured questionnaires, anthropometric measurements and
physiological parameters. The structured questionnaire was employed to gather information on the
personal details of the participants such as the name, age, religion, occupation, educational status, use of
oral contraceptive, age at marriage, number of children, duration of breast feeding and the number of
abortions, etc. Kaplan-Meier cumulative survivorship was employed to estimate mean age at menopause.
Anthropometric measurements i.e. height (cm) and weight (kg) and physiological parameters (systolic
blood pressure and diastolic blood pressure) of each subject were measured following the standard
techniques given by Weiner and Lourie21. The instruments were checked for zero error and the procedure
for taking the measurement was practiced beforehand to reduce the personal errors. Body mass index was
calculated and classified into three categories i.e. underweight (<18.50 kg/m 2), normal (18.50 - 24.99
kg/m2) and overweight /obese (≥25 kg/m2) following WHO 22 classification of body mass index.
The data so collected were statistically analysed performing SPSS (statistical package for social sciences,
version 20.0) computer software (SPSS, Inc., Chicago, IL, USA). The data and responses obtained were
coded and tabulated. The descriptive statistics included mean, median, SD, and percentage and the
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inferential statistics involved ANOVA and Chi-square test. Univariate cox proportional hazards regression
model was used to identify the determinants of age at menopause.
Findings
Socio-demographic, reproductive and anthropometric variables of rural postmenopausal women of
Uttarkashi are summarized in Table 1. The mean age of the postmenopausal women in the present study
was 51.34±3.2 years. Kaplan-Meier cumulative survivorship estimated the mean age at menopause as
48.43±4.1 years. The mean age at marriage was calculated to be 19.0±2.2 years. The parity was found to
be 3.28±1.1 among the postmenopausal women. Out of the total 43 postmenopausal women, 42 (97.7%)
never used oral contraceptive and only 1 woman (2.3%) had used oral contraceptive.
About 67.4 per cent of the women had one or more abortions in their reproductive life span; and 32.6 per
cent of the participants experienced no abortion at all. Out of the total samples, 62.8 per cent of women
were housewives, while 34.9 per cent and 2.3 per cent were engaged in farming as well as government/
private services respectively. Educational level indicated that 60.5 per cent of women was illiterate, while
30.2 per cent studied up to matric and 9.3 per cent were graduates. About 81.4 per cent women was
married, whereas 18.6 per cent of women was widow, this may be attributed to the higher mortality rate in
the field area as experienced during the data collection. Majority of the women (74.4%) was vegetarian,
while 25.6 per cent was non-vegetarian. The data analysis revealed that the total duration of breast feeding
was three or more than three years among majority of the women (60.4%), while 14 per cent and 25.6 per
cent of the women had one year and two years of breast feeding respectively.
Table 1
Socio-demographic, Reproductive and Anthropometric Variables
of Rural Postmenopausal Women of Uttarkashi
Socio-demographic, reproductive and
anthropometric variables
Age ( years)
Mean age at Menopause (years)
Age at marriage (years)
Parity
Contraceptive ever used N (%)
Yes
No
Abortion
No
One or more than one
Occupation
Service (Govt./private)
Housewife
Farming

Postmenopausal women (N=43)
51.34±3.2
48.43±4.1
19.0±2.2
3.28±1.1
1 (2.3%)
42 (97.7%)
14 (32.6%)
29 (67.4%)
1 (2.3%)
27 (62.8%)
15 (34.9%)

Educational level
Illiterate
Matric

26 (60.5%)
13 (30.2%)
4 (9.3%)
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Graduate
Marital status
Married
Widow
Diet
Vegetarian
Non-vegetarian
Breastfeeding duration (Years)
One year
Two years
Three years or more

35 (81.4%)
8 (18.6%)
32 (74.4%)
11 (25.6%)
6 (14%)
11 (25.6%)
26 (60.4%)

Univariate cox proportional hazard model was employed to view the determinants of timing of age at
menopause among the rural postmenopausal women of Uttarkashi (Table 2).
Table 2
Univariate cox proportional hazard Model Relating Age at Natural Menopause
to Various Variables among Rural Postmenopausal Women of Uttarkashi
Variables
Age
Below 48
Above 48
Age at marriage
Below 18
Above 18
Educational level b
Illiterate
Literate
Parity
1-3
≥4
Contraceptive ever use Nb
Yes
No
Abortionb
No
More than 1
Occupationb
Working
Housewife
Farming
Marital statusb
Married
Widow

Postmenopausal
women N (%)

Mean age Hazard Ratioa p for
(years)
(95%CI)
trend

11
32

42.36
50.51

1
1.2(0.50-1.98)

1.00

12
31

46.83
49.04

1
1.0 (0.4-2.3) .3

.66

26 (60.5%)
17 (39.5 %)

50.48
49.70

1
1.9(0.8-4.8)

.03*

25 (58.1%)
18 (41.8%)

47.4
49.7

1
1.2(.5-3.0) .3

0.3

1 (2.3%)
42 (97.7%)

37
49.84

1
1.0(0.13-7.26)

.000***

14 (32.6%)
29 (67.4%)

47.92
48.67

1.2(.5-1.89)
1

.62

1 (2.3%)
27 (62.8%)
15 (34.9%)

50.0
49.01
47.26

1
1(.13-7.57)
1(.53-1.88)

.03*

35 (81.4%)
8 (18.6%)

47.9
50.6

1.0(.3-3.2)

.09
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Dietb
Vegetarian
Non-vegetarian
Breastfeeding duration (Months) b
1 (1-12 months)
2 (12-24 months)
3 (24-36 months)
4 (36 months & above)
Body mass index b (kg/m2)
Underweight
Normal
Overweight and obese
Systolic blood pressure (mm of Hg)
Normal SBP
High SBP
Diastolic blood pressure (mm of Hg)
Normal DBP
High DBP

32 (74.4%)
11 (25.6%)

49.24
51.28

1
4.1(1.2-14.1)

.04*

6 (14%)
11 (25.6%)
21 (48.8%)
5 (11.6%)

46.5
49.9
47.6
50.8

1
1.2(.29-3.45)
1.0(.35-2.83)
1.1(.37-2.65)

1 (2.3%)
25 (58.1%)
17 (39.6%)

47.96
49.00
49.00

1
1.2(.13-7.51)
1.1(.54-1.85)

.52

39
4

48.52
47.50

1
1.3(.35-2.79)

.27

33
10

48.36
48.65

1
1.2(.49-2.02)

.35

.03*

It is evident from Table 2 that women above 48 years of age had 1.2 times (95% CI 0.5-1.98) higher
probability of attaining menopause at an early age (42.36 years) as compared to their counterparts above
48 years of age (50.51years). Women who married early (age at marriage was below 18 years) had
experienced early menopause (46.83years) than women who married at the age of above 18 years (49.04
years). The menopausal age of the illiterate women was higher (50.48 years) than literate women (49.70
years). The mean age of women who never used contraceptives was higher (49.84 years) than the one
who used the contraceptives (37 years). The women with 1-3 children had an early mean age at
menopause (47.4 years) and those with children ≥4 had late mean age at menopause (49.7years). About
67.4 per cent of the women had one or more abortion in life; and thus, had a late menopause (48.67 years)
and 32.6 per cent of them had no abortion, had a lower mean age at menopause (47.92 years); though the
difference was not statistically significant. Working women showed late age at menopause (50.0 years) as
compared to the housewives (49.01 years) and women engaged in farming (47.26 years). Marital status
with respect to attaining age at menopause was nonsignificant for married (47.9 years) and widow (50.6
years) women. Women who drank milk had a late mean age at menopause (51.69 years) than who never
drank milk (50.2 years). Vegetarian women experienced an early age at menopause (49.24 years) than
their non-vegetarian counterparts (51.28 years). Women with the highest duration of breast feeding had
late age at menopause i.e. 50.8 years as compared to their counterparts with lesser duration of breast
feeding. Women having lower mean value for body mass index (BMI) attained early age at menopause
(47.96 years) than those with normal (49 years) and overweight (49 years) categories of body mass index.
The higher systolic blood pressure was associated with early age at menopause (47.50 years) and women
with normal systolic blood pressure had a late age at menopause (48.52 years). The higher diastolic blood
pressure was associated with slightly late age at menopause among women (48.65 years) as compared to
women with normal diastolic blood pressure (48.36 years).
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Discussion
In the present study, Kaplan-Meier cumulative survivorship estimated the mean age at menopause as
48.43±4.1 years among the rural women of Uttarkashi. Comparison of rural women of present study with
various international studies revealed their earlier age at menopause as compared to Malaysian women 23,
European women24, North American women, Latin American women 24, Asian women24,
Australian women25 and Taiwan women26 (Table 3).
Table 3
Comparison of Mean and Median Ages at Natural Menopause among Different Populations
Population
International studies
Australia
Thailand
Taiwan
Chile
China
Colombia
USA
Turkey
Kuching, Sarawak, Malaysia
Asia
Europe
North America
Latin America
National studies
Amritsar, Punjab
Haridwar
district,
Uttarakhand
West Bengal:
Rural
Urban
Tamil Nadu
Shimla, Himachal Pradesh
India: East
West
North
South
Central
Nagaland
Odisha
Kanpur
Uttarkashi population

Mean age
menopause

at Median age at menopause

50.4 years
50.3 years
49.5 years
47.3 years
51.3 years
51.4 years
-

50.0 years
49.0 years
50.0 years
51.3 years
51.1 years
54 years
50.5 years
48.6 years

Reference
Walsh25
Tungphaisal et al.49
Chow et al. 26
Morabia et al.50
Morabia et al.50
Morabia et al.50
Kato et al. 51
Carda et al. 27
Rahman et al. 23
Palacios et al. 24
Palacios et al.24
Palacios et al.24
Palacios et al. 24

47.54 years
45.02±4.35 years -

Sidhu et al. 31
Kapur et al. 32

53.9±4.37 years
51.39±4.6 years
44.49 years
44.54 years
47.3±3.91 years
46.2±4.89 years
45.5±4.86 years
46.1±5.63 years
47.8±4.41 years
48.3±7.6 years
44.82 years
47.27±2.44 years
48.43±4.1 years

Dasgupta & Ray52

44 years
49 years
45 years
47.5±2.45 years
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Dutta et al.33
Mahajan et al.8
Ahuja11

Rülu et al.53
Satpathy34
Thakur et al.35
Present study

The women in the present study had a late age at menopause as compared to their counterparts from
Turkey27. On reviewing literature on this aspect, it has been observed that women living in the developing
countries experience menopause several years earlier than those in developed countries28-30. To evaluate
the regional variation in age at menopause, sample females of the present study have been compared with
the pre-existing data on some of the Indian populations. Women from Uttarkashi had later mean age at
menopause as compared to women from Amritsar31, Haridwar32, Tamil Nadu33, Shimla8, Odisha34,
Kanpur35. Hence, the findings of present study highlighted that the age at menopause has been highly
variable among different regions of the world and within populations. These geographic and international
variations in the timing of menopause may be due to varying methodological approaches used for
ascertaining the age at natural menopause as well as various endogenous and exogenous factors (socioeconomic, rural-urban setting or lifestyle differences).
A wide spectrum of studies concerning menopause were cross-sectional, rather than longitudinal in design;
thereby enhancing the probability for misreporting of the true picture of the timing of natural menopause,
particularly for understanding the various factors predicting the timing of menopause. Results of univariate
cox proportional hazard model revealed that women aged above 48 years of age have 1.2 times (95% CI
0.50-1.98) higher probability of attaining late age at menopause as compared to their counterparts with
below 48 years of age. Women who married early i.e. age at marriage was below 18 years had early age at
menopause (46.83 years) than women who married at age above 18 years (49.04 years). Age at
menopause was earlier for married women as compared to women who were widows though the difference
was found to be statistically nonsignificant. Findings of Ahuja11 also reported a similar positive correlation
(P < 0.001) between marital status and menopausal age.
In the present study, vegetarian women experienced an early age at menopause (49.24 years) than their
non-vegetarian counterparts (51.28 years). Findings of the present study are in accordance with the reports
of Baird20 showing early age at menopause among vegetarian women. In this current cross-sectional study,
menopausal age of the illiterate women was higher (50.48 years) than the literate women (49.70 years).
Contrasting reports have been noted by many earlier studies35-37 showing women with a lower level of
education attained menopause at early ages than women with higher levels of education.
Mean age of onset of menopause among women who never used contraceptives was higher (48.70 years)
than those who used the contraceptives (37 years). The reports of Bromberger et al.38 analysed that users
of oral contraceptives had a significantly early natural menopause than nonusers. Contrasting results were
found by Thakur et al.35 and Henriquez et al.39 where use of oral contraceptives were associated with late
age at natural menopause. It can be inferred that effect of oral contraceptive use may influence the age at
menopause whereas there is an equal possibility that some other confounding factors are responsible to
accelerate the onset of menopause38.
Women in the present study revealed an early age at menopause (47.96 years) with lower mean value of
body mass index (BMI) than those with normal (49 years) and overweight (49 years) categories of body
mass index. Similar findings have been demonstrated in many earlier studies showing positive association
of higher BMI with late onset of menopause36,37,40.
The women with lower parity (1-3 children) had an early mean age at menopause (47.4 years) as
compared to their counterparts with higher parity (49.7years). Similar findings were recorded among the
Chinese women where the median menopausal age was observed to increase with parity (p<0.001): 49.3
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years; 50.0 years and 50.2 years for women with 0, 1 or ≥2 children respectively 36. A study by Zamaniyan
et al.41 also recorded that the number of pregnancies were significantly associated with late onset of
menopause. An inverse correlation was observed in the study carried out by Ahuja11 between the number
of children and the age at menopause (Ptrend = 0.038).
In the current cross-sectional study, higher systolic blood pressure was associated with early age at
menopause (47.50 years) and women with normal systolic blood pressure had a late age at menopause
48.52 years. An opposite trend was witnessed for diastolic blood pressure indicating slightly early age at
menopause among women with normal diastolic blood pressure (48.36 years). Previous literature 42,43
illustrated that menopause associated with imbalance of hormone levels, oral contraceptives, and
endocrine therapy has been reported as risk factors for hypertension in women.
In this study, working women showed late age at menopause (50.5 years) as compared to housewives
(49.3 years) and women engaged in farming (46.6 years). Findings of Gold et al.44 also in accordance with
the findings of the present study depicting not being employed was associated with early natural
menopause. A substantial proportion of researches45,46 also indicated that lower educational attainment
and/or socio-economic status, often determined by occupational status of the woman or her husband was
directly associated with early age at menopause.
About 67.4 per cent of women who had one or more abortions in life had a late age at menopause (48.67
years) than women who had no abortion (47.92 years) though the difference was not statistically significant.
Since the onset of menopause is theorized to be related to the rate of loss of oocytes; and thus, to the
occurrence of ovulatory cycles,46-48 the proposed mechanism by which parity and use of oral contraceptives
may be the reason behind late age at natural menopause. As oral contraceptives reduce the ovulatory
cycles early in life with preserving oocytes longer, this may result in late menopause.
Conclusion
In this study, Kaplan-Meier cumulative survivorship estimated mean as well as median age at menopause
were found to be 48.43±4.1 years and 50.44±3.8 years respectively among rural women of Uttarkashi.
Comparison of age at menopause with various international and regional populations reflected that the age
at menopause has been highly variable among different regions of the world and within
populations. Univariate cox proportional hazard model revealed that contraceptive ever use, educational
level, occupation, duration of breast feeding and diet were the important determinants of timings of onset of
menopause. Factors such as no use oral contraceptives, lower education level, longer duration of breast
feeding, non-vegetarian diet were found to have associated with late age at menopause. It was also
observed that systolic and diastolic blood pressure, body mass index, parity and marital status were not
significant predictors of timing of onset of menopause.
Recommendations
Woman’s health is an emerging issue during the recent decades owing to rapid increase in life expectancy.
This study was an attempt to have in-depth understanding regarding timing of natural menopause and
related factors among women of Uttarkashi district. Menopausal health is a significant indicator of overall
health and general well-being of the women. With the increase in longevity, women spend a considerable
proportion of their life in post-reproductive phase and experience many health concerns. The health-related
issues in this phase of life are generally ignored by the women due to social or financial reasons.
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Therefore, to generate awareness and health promotion of women living beyond menopause should be an
integral part of the public health care system to minimize the challenges of women’s mid-life.
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lkjka'k
orZeku v/;;u] Hkkjr ds mŸkjh jkT; mŸkjk[kaM ds mŸkjdk'kh ftys dh efgykvksa esa jtksfuo`fŸk
dh mez&fu/kkZj.k dk ewY;kadu djus dk iz;kl djrk gSA jtksfuo`fŸk ds ckn dh rSarkyhl
efgykvksa ij vkadM+s ,d iz'ukoyh dk mi;ksx djds ,d= fd;s x, Fks] ftlesa jtksfuo`fŸk dh
mez, Lruiku dh vof/k, lekurk, xHkZikr dh la[;k, ekSf[kd xHkZfujks/kd dk mi;ksx vkSj
lkekftd&vkÆFkd fo'ks"krkvksa ds ckjs esa tkudkjh 'kkfey FkhA efgykvksa dh jtksfuo`fŸk dh
vkSlr vk;q 48-43 o"kZ FkhA ;wuhosfj,V fjxzs'ku fo'ys"k.k esa irk pyk gS fd ekSf[kd xHkZfujks/kd
dk mi;ksx u djus okyh efgykvksa esa yach iztuu vof/k rFkk jtksfuo`fŸk dh mez vf/kd ¼48
o"kZ½ FkhA 'kkdkgkjh Hkkstu, de ch,evkbZ vkSj mPp f'kf{kr efgykvksa esa jtksfuo`fŸk ij vkSlr
vk;q tYnh ikbZ xbZ, ftudh lerk 4 ls de Fkh A v/;;u us jtksfuo`fŸk dh 'kq#vkr ds le;
ds egRoiw.kZ fu/kkZjdksa ds :i esa ekSf[kd xHkZfujks/kd, 'kSf{kd fLFkfr, O;olk;, Lruiku dh
vof/k vkSj vkgkj ds mi;ksx dh igpku dh xbZA
eq[; 'kCn% jtksfuo`fŸk ds ckn, jtksfuo`fŸk dh vk;q, iztuu dky, ekSf[kd xHkZ fujks/kdA
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