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Editorial

Lessons from a decade of emerging 
diseases: towards regional public health 

security

A decade has passed since two key developments in 
health threats at the human–animal interface. First, on 
11 February 2003, the World Health Organization (WHO) 
received the initial official report of an outbreak of an 
acute respiratory syndrome associated with 300 cases 
and 5 deaths in Guangdong Province, China — the 
first formal notification of Severe Acute Respiratory 
Syndrome (SARS).[1] Second, the first known human 
case of avian influenza A (H5N1) in the current epizootic 
period occurred on 25 November 2003.[2]

In the South-East Asia and Western Pacific regions of 
WHO, these events, along with the adoption of the 
revised International Health Regulations 2005 (IHR), 
were the main driving force behind the development in 
2005 of the bi-regional Asia Pacific Strategy for Emerging 
Diseases (APSED).[3] This strategy provides a common 
framework for countries, WHO and partners to strengthen 
national and regional capacities to manage emerging 
diseases, improve pandemic preparedness and comply 
with the core capacity requirements of the IHR (2005).[4]

10 years on from the recognition of SARS and avian 
influenza A (H5N1), the year 2013 witnessed the 
recognition of two more, newly emergent, human 
infections, namely Middle-East respiratory syndrome 
coronavirus (MERS-CoV) and avian influenza A (H7N9).[5,6] 
Although to date no case of either disease has been 
reported in the South-East Asia Region, both are currently 
the cause of great concern for all 11 Member States.

From 16 to 18 July 2013, representatives from Member 
States of the South-East Asia and Western Pacific 
regions met with the related Technical Advisory Group, 
WHO, and technical/donor partners in Kathmandu, 
Nepal for the "Bi-regional Meeting on the Asia and the 
Pacific Strategy for Emerging Diseases". The meeting 
noted the substantial progress that has been made in 
developing IHR (2005) core capacities at the national 
level in both regions; nevertheless, it was also evident 
that much work still remains in many countries to 
strengthen preparedness for and response to public 
health emergencies. Similarly, there is scope for further 

capacity enhancement at the regional level, including 
identification and strengthening of technical networks 
and resources.

In this context, the meeting concluded that the emergence 
of avian influenza A (H7N9) and MERS-CoV, in addition 
to ongoing threats such as avian influenza A (H5N1), 
could provide a focus for efforts to strengthen capacities 
for preparedness and response, including the points listed 
below
•	 Enhancement of both event-based and indicator-based 

surveillance to detect events of public health 
significance, including clusters and cases of novel 
infectious diseases, will continue to be of vital 
importance

•	 Strengthened arrangements for the safe collection, 
transportation and laboratory diagnosis of clinical 
specimens will also be crucial, including shipment of 
samples to reference laboratories when appropriate.

•	 Strong intersectoral collaboration between animal 
and human health authorities will continue to play a 
central role in the prevention and control of zoonoses 
and emerging infectious disease threats

•	 The occurrence of proven secondary infections in 
close contacts and health-care workers, specifically 
in relation to MERS-CoV, underscores the need to 
establish systematic infection prevention and control 
policies and practices at all levels

•	 The concern generated by these events highlights the 
need for effective communication of risk messages 
to target audiences, including policy-makers and the 
public.

Many countries are likely to find the development of 
IHR (2005) core capacities by the 15 June 2014 deadline 
to be a significant challenge; they are therefore likely to 
require another 2 year extension. If so, this presents an 
additional opportunity for Member States, WHO and 
partners to work collectively in the remainder of 2013 
and beyond to develop cohesive and feasible APSED/
IHR (2005) implementation plans. Such plans should be 
accompanied by robust arrangements for result-based 
monitoring and evaluation, as well as an estimation 
of the financial and technical resources required for 
implementation.
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Experience has shown that regional public health 
security cannot be achieved without strong international 
cooperation. One of the great successes of APSED and its 
alignment with IHR (2005) has been the ability to draw 
together a wide range of partners, including Member 
States, donors, multilateral organizations and technical 
agencies. This consolidated approach and common vision 
has built regional solidarity, resilience and self-reliance.

The past decade has taught us to expect as-yet-unknown 
health challenges and that strong APSED/IHR (2005) 
mechanisms will be pivotal to preparedness and response. 
Perhaps, therefore, the most significant known threat is 
the current constrained resourcing of APSED/IHR (2005) 
implementation. Continued advocacy and resource 
mobilization for implementation is critical; we must not 
miss the opportunity to build on the strong foundations 
laid for regional public health security.

Richard Brown
Disease Surveillance and Epidemiology, World Health 

Organization Regional Office for South‑East Asia, New Delhi, India
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Dr Richard Brown, 

Disease Surveillance and Epidemiology, 
World Health Organization Regional 

 Office for South‑East Asia, New Delhi, India. 
E‑mail: brownr@who.int

RefeRences

1. World Health Organization, 2003. SARS: chronology of a serial killer. 
Global Alert and Response Update 95. Available from: http://www.who.
int/csr/don/2003_07_04/en/index.html [Last accessed on 2013 Nov 7].

2. World Health Organization, 2011. H5N1 avian influenza: Timeline of 
major events. Available from: http://www.who.int/influenza/human_
animal_interface/avian_influenza/H5N1_avian_influenza_update.
pdf [Last accessed on 2013 Nov 7].

3. Asia Pacific Strategy for Emerging Diseases: 2010. New  Delhi, World 
Health Organization. Available from: http://apps.searo.who.int/PDS_
DOCS/B4694.pdf [Last accessed on 2013 Nov 7].

4. International Health Regulations  (2005), 2nd  ed. Geneva, World 
Health Organization, 2008. Available from: http://whqlibdoc.who.
int/publications/2008/9789241580410_eng.pdf  [Last accessed on 
2013 Nov 7].

5. World Health Organization, 2013. Revised interim case definition 
for reporting to WHO  –  Middle East respiratory syndrome 
coronavirus  (MERS‑CoV). Interim case definition as of 3  July 2013. 
Available from: http://www.who.int/csr/disease/coronavirus_infections/
case_definition/en/index.html [Last accessed on 2013 Nov 7].

6. World Health Organization, 2013. Background and summary of human 
infection with influenza A (H7N9) virus– as of 5 April 2013. Available 
from: http://www.who.int/influenza/human_animal_interface/latest_
update_h7n9/en/index.html [Last accessed on 2013 Nov 7].

How to cite this article: Brown R. Lessons from a decade of emerging 
diseases: Towards regional public health security. WHO South-East Asia 
J Public Health 2013;2:77-8.

Source of Support: Nil. Conflict of Interest: None declared.



WHO South-East Asia Journal of Public Health 2013 | April–June | 2(2) 79

Perspective

Chronic disease management in the 
South-East Asia Region: a need to do more
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aBStraCt

Chronic diseases account for a substantial proportion of deaths in the South‑East 
Asia Region, ranging from 34% in Timor‑Leste to 79% in Maldives. Fuelled by the 
epidemiological shift towards noncommunicable diseases, the burden of chronic 
conditions is steadily increasing. Care structures for chronic diseases in most of 
these countries focus only on certain conditions and are often oriented towards 
episodic illnesses. An opportunity exists for holistic, country‑driven applications of 
the World Health Organization Innovative Care for Chronic Conditions framework 
to improve quality of care for chronic conditions in the region.

Key words: Chronic disease, chronic disease management, noncommunicable 
diseases, South‑East Asia

InTRoducTIon

Chronic diseases include not only non-communicable 
diseases, mental disorders and physical impairments but 
also encompass several communicable diseases such as 
human immunodeficiency virus (HIV) infection. These 
conditions account for more than half of the global 
disease burden and are now considered to be growing 
epidemics.[1] Chronic diseases are among “the most 
prevalent, costly, and preventable of all health problems”[2] 
worldwide. These progressive diseases require lifestyle 
changes and long-term health-care management. The 
needs of patients with chronic diseases are, therefore, 
complex and multidimensional.

The South-East Asia (SEA) Region of the World Health 
Organization (WHO), which comprises Bangladesh, 
Bhutan, Democratic People’s Republic of Korea, India, 
Indonesia, Maldives, Myanmar, Nepal, Sri Lanka, Thailand 
and Timor-Leste, is home to more than 26.13% of the 
world’s population and about two-fifths of the world’s 
poor. Chronic diseases account for a substantial proportion 
of deaths in the Region ranging from 34% in Timor-Leste 
to 79% in Maldives, among which the three top-ranked 
conditions are cardiovascular diseases, cancers and 
chronic obstructive pulmonary disease [Table 1 and 

Figure 1]. This shift in burden of disease from the 
traditional foci of infectious diseases and maternal and 
child health issues to the complexity of chronic conditions 
poses significant challenges to the mostly vulnerable 
and resource-constrained health systems of the region’s 
countries. Moreover, chronic illnesses are expected to 
become more prevalent owing to the rapidly ageing 
populations of the region, leading to rise in demand for 
care. These challenges raise important questions about 
the adequacy and quality of care for people with chronic 
diseases.

chRonIc dIseAse MAnAgeMenT In The 
SouTh‑EaST aSia REgion

Most countries of the SEA Region have introduced 
structures, institutions and efforts, tailored to their local 
care structures, to address selected chronic conditions. 
In their pioneering chronic disease management 
systems, Thailand and Myanmar have established 
long-term care for HIV patients that is integrated within 
public health-care facilities and linked to communities.[3] 
WHO Package of Essential Non-communicable diseases 
pilot projects have been rolled out in Sri Lanka and 
Bhutan to integrate management of chronic diseases 
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such as diabetes and hypertension into primary health 
care.[4] Nevertheless, care structures for chronic diseases 
in most of these countries target only certain selected 
conditions and are often oriented towards episodic 
care. Most countries do not have a formal structured 
and integrated chronic disease management model; 
existing disease management is largely sporadic and 
unorganized, whether in public, private or philanthropic 
settings. It is imperative that innovative health-care 
delivery systems be configured to ensure the availability 
of adequate, high-quality care for patients with chronic 
diseases.

figure 1: Percentage of total deaths attributed to chronic non-communicable 
diseases, South-East Asia Region, 2008. DPR Korea = Democratic People’s 
Republic of Korea. Data source: WHO Global Health Observatory, Country 
Statistics, http://www.who.int/gho/countries/en/accessed May 2013. Note: These 
data have been compiled for the purpose of comparability and may vary from 
official national estimates

figure 2: WHO innovative care for chronic conditions framework. Source: World 
Health Organization. Innovative care for chronic conditions: Building blocks for 
action. Geneva: World Health Organisation; 2002

RedesIgnIng cARe foR chRonIc 
condITIons

The Institute of Medicine of the United States of America 
reported that chronic care has been inadequate because 
of the increased demand for care (increased prevalence) 
together with the inability of the system to meet those 
demands (poorly organized delivery system).[5] The 
challenge of provision of quality care for chronic diseases 
is daunting and the traditional care structures and 
practices are inadequate to address the need. Health 
systems and organizations are therefore using a broad 
range of innovative approaches to restructure their 
care.[6] The Chronic Care Model, most notably, has received 
widespread credibility and has been found effective in 
many health-care environments.[7-13] The model adopted by 
Singapore[13] purports to be contextualized to the general 
Asian setting with emphases on primary care and self 
care. The Innovative Care for Chronic Conditions (ICCC) 
framework[14] developed by WHO is an expanded version 
of Chronic Care Model and provides a comprehensive and 
flexible approach to management of chronic diseases in 
resource-constrained settings, particularly in low- and 
middle-income countries.

The ICCC framework recommends a system based on 
three primary components: (i) the micro level, which 
comprises patients and their families; (ii) the meso level 
of health-care organizations and communities; and (iii) 
the macro level of the policy environment [Figure 2].

enhanced partnerships at the patient care level
The ICCC micro level represents partnerships between 
patients and families and the health-care teams. Patients 
and their families need to become active care participants 
through personal responsibilities, knowledge about the 

Table 1: Deaths (thousands) by selected chronic conditions, 
2004 and 2008

SEA 
Region

SEA 
Region 
ranking 

World World 
ranking 

2004

Cardiovascular diseases 3875 1 17 073 1

Cancers 1195 2 7424 2

Chronic obstructive 
pulmonary disease

821 3 3025 3

Diabetes 280 4 1141 6

Neuropsychiatric disorders 275 5 1263 5

HIV/AIDS 206 6 2040 4

Asthma 101 7 287 7

2008

Cardiovascular diseases 3616 1 17 327 1

Chronic obstructive 
pulmonary disease

1193 2 3278 3

Cancers 1135 3 7583 2

Diabetes 305 4 1256 6

Neuropsychiatric disorders 232 5 1310 5

HIV/AIDS 244 6 1776 4

Asthma 107 7 284 7

Data source: WHO Global Health Observatory Data Repository, http://apps.who.int/
gho/data/node.main. 686?lang = en accessed December 2012.
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management of their conditions and implementation 
skills. Health-care personnel must support and promote 
their efforts. The best outcomes are generated when both 
partners are prepared, informed and motivated to manage 
chronic conditions. A high standard of quality chronic 
illness care is ensured by productive interactions between 
health-care teams and patients.[15] For the SEA Region, this 
approach highlights the need to review clinical practice 
with an emphasis on communication, patient tracking, 
information management and counselling skills; the 
need for health workers to have capacity in these areas 
is underscored. The framework also calls for the design 
of appropriate incentives and support systems to prepare, 
inform and motivate health-care organizations (in both 
public and private sectors) and patients (and their 
families).

Towards a strong, integrated health‑care delivery 
system
At the meso level, the need to strengthen health-care 
organizations and their links to the community is 
emphasized. Health-care organizations, by creating an 
environment that values health workers’ skills, personnel 
mix, information systems and patient support systems 
could improve outcomes for chronic health conditions. 
Continuity of care, co-ordination among providers and 
promotion of quality care of chronic illness are other 
approaches that need strengthening. Care delivery 
structures across the countries in the SEA Region need to 
be remodelled, highlighting the need for health-worker 
expertise, promotion of scientific evidence, standardisation 
of care processes, integrated and shareable clinical record 
systems and health promotion.

The broader community plays a vital role by supporting 
organized health care in the management of chronic 
conditions. Since patients with chronic conditions spend 
most of their time outside health facilities, an informed 
and prepared community can help fill critical gaps in 
services. When organized health care is complemented 
by community services, outcomes of chronic care have 
the potential for significant improvement.[14] Community 
support activities – such as reducing stigmatization, 
building awareness and resource generation – are critical 
components of comprehensive care. There is already a 
strong community presence in health-care delivery in 
most countries of the region. The tremendous potential of 
such community resources may be further exploited and 
institutionalized to accrue additional benefits.

favourable policy environment
The most important stage of the ICCC framework is the 
macro or policy level. A positive and committed policy 
environment that values care for chronic conditions is 
essential to the development and implementation of good 
management programmes and, ultimately, reduction in 

the burden of disease. The ICCC framework recommends 
provision of leadership and advocacy, harmonization of 
policies on chronic diseases, development of legislation, 
creation of partnerships among care providers and 
assurance of continued financial and human resources 
for chronic care. Decision-makers and leaders are best 
placed to initiate and advance these changes. Motivated 
and committed actors at the macro level can also facilitate 
better partnerships among stakeholders at other levels.[12]

Ministries of health and other health-care leaders 
must continue to provide the leadership, incentives 
and resources necessary to make improvements in 
chronic care. The present disease-based approach does 
not provide a favourable environment for managing 
the full spectrum of chronic diseases; a generic model 
that facilitates a holistic environment for chronic care 
is needed. Since financial resources in most of the 
region’s countries is limited, the existing preponderance 
of financing vertical care structures would need to be 
replaced by generalized funding for overall organization 
of an integrated care structure. Simply adding capital 
will not significantly improve the quality of care and 
outcomes for chronic conditions;[14] holistic interventions 
based on country-driven innovative approaches are 
essential.

conclusIon

Chronic diseases have already become a prime concern 
for health-care systems across the SEA Region and the 
challenges ahead are significant. Most countries in 
the region have resource-constrained health systems; 
care structures for chronic conditions are unstructured 
and sporadic; and awareness of concepts such as use 
of a holistic approach is minimal, even among health 
professionals. These challenges call for a re-emphasis 
on the components of care of the ICCC framework by 
integrating as many features as possible or feasible along 
the lines of partnership at the care level, health-care 
delivery-system design and favourable policy environment. 
There needs to be renewed commitment to and in support 
of chronic care at each these three levels. Countries 
in the SEA Region already have certain structures and 
institutions in place to address chronic diseases. Through 
more innovative application of the ICCC framework, 
these countries can reap better dividends from limited 
investments in health while attaining improved quality 
of care for chronic diseases.
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aBStraCt

Background: Slum‑resettlement communities are increasingly adopting urban 
lifestyles. The aim of this study was to assess the prevalence and identify correlates 
of hypertension among residents aged 20–59 years of a slum‑resettlement colony.

Materials and Methods: A community‑based cross‑sectional study was done from 
2010 to 2012 in NandNagri, a slum‑resettlement area in east Delhi. 310 participants aged  
20–59 years were enrolled through multistage systematic random sampling. Each 
study subject was interviewed and examined for raised blood pressure; data on risk 
factors including smoking, alcohol intake, physical activity and salt consumption were 
also collected. Data were analysed by use of univariate and multivariate regression.

Results: The overall prevalence of hypertension was 17.4% and 35% participants 
were prehypertensive. On multiple logistic regression, age 40–49 years (P = 0.020) 
and 50–59 years (P = 0.012), clerical/professional occupation (P = 0.004), abnormal 
waist circumference (≥90 cm in males and ≥ 80 cm in females; P = 0.001), positive 
family history of hypertension in both parents (P = 0.013) and above‑average daily 
salt intake (P = 0.000) were significantly associated with hypertension.

Conclusions: These findings indicate that hypertension is a significant health problem 
in the study population. Many study participants diagnosed with prehypertension 
are at risk of developing hypertension, thus immediate public‑health interventions 
are indicated.

Key words: Hypertension, predictors, prevalence, slum‑resettlement area

InTRoducTIon

Hypertension is the leading modifiable risk factor for 
cardiovascular mortality worldwide. According to the 
World Health Organization (WHO), at least 7.5 million 
deaths are attributable to hypertension every year.[1] 
Despite the high prevalence of hypertension, prevention, 
detection, treatment and control are suboptimal in 
developing countries such as India.[2]

In Delhi, as in the capital cities of other developing 
countries, slum-resettlement populations are growing 

rapidly and their vulnerability to certain diseases is 
increasing as they adopt urbanized lifestyles. Reliable 
epidemiological data on the prevalence of hypertension 
and in these populations are scarce; indeed, few 
community-based studies of hypertension have been 
done in Delhi. Nevertheless, it is clear that hypertension 
in India, once considered limited to the elderly and higher 
socioeconomic groups, is becoming prevalent in younger 
age groups.[3,4] The aim of this study was to assess the 
prevalence and identify the correlates of hypertension 
among adult residents of a slum-resettlement colony in 
east Delhi.
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MATeRIAls And MeThods

This community-based cross-sectional study was done 
in NandNagri, a slum-resettlement area in East Delhi, 
between August 2010 and February 2012. Nand Nagri, 
which is within the field-practice area of the Department 
of Community Medicine, University College of Medical 
Sciences, Delhi, has a population of more than 50 000, 
most of whom have a low socioeconomic status. Ethical 
clearance for this study, as per university norms, was 
obtained from the Institutional Ethics Committee for 
Human Research. Written informed consent was obtained 
from the study participants.

The sample size was calculated − with an anticipated 
prevalence of hypertension of 27.5%,[2] 5% absolute 
precision, 95% confidence interval and 10% nonresponse 
error − as 310 participants aged 20–59 years. The study 
participants were selected by multistage systematic 
random sampling. One sub-block was randomly selected 
from each of the five blocks of the study area. The 
sampling unit was a household, which was randomly 
selected from the first 20 households (sampling interval 
for 5%). Thereafter, starting from that residence, every 
20th household was selected. All people aged 20–59 years 
residing in the selected household for 6 months or more 
were included in the study. If there was no eligible 
participant in the selected household, or if the house was 
closed for three consecutive visits, that sampling unit was 
replaced by a contiguous household without disturbing 
the allocation of next 20th unit.

Each study subject was interviewed, examined and 
their blood pressure was measured; data on risk factors 
including smoking, alcohol intake, physical activity 
and salt consumption were collected. By use of the 
Seventh Report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure,[5] each subject was classified as: 
Normotensive (blood pressure 90–119/60–79 mmHg); 
prehypertensive (120–139/80–89 mmHg); stage I 
hypertensive (140–159/90–99 mmHg); or stage 2 
hypertensive (≥160/≥120 mmHg). Participants with 
documented previous pregnancy-induced hypertension but 
whose blood pressure was within the normal range and who 
were not on any pharmacological or nonpharmacological 
treatment were considered normotensive. Body-mass 
index (BMI), waist-hip ratio and waist circumference 

were measured in accordance with WHO guidelines[6] 
and classified according to the Consensus Statement of 
the Association of Physicians of India.[7]

The cut-off point for average salt intake was set at 5 g 
per day. Regular exercise was defined as at least 45 min 
of physical activity of moderate intensity for at least 
5 days in a week. Regular intake of alcohol was defined 
as consumption of more than two alcoholic drinks (about 
30 ml of ethanol) for at least 5 days per week. Evidence of 
target organ damage/clinical cardiovascular disease was 
captured from available medical records and corroborating 
history. Sociodemographic data of the participants, 
including age, educational and occupational status, 
family type and individual income were also recorded. 
Information on nonpharmacological antihypertensive 
measures undertaken by participants was elicited by 
in-depth enquiry. All interviews and examinations were 
conducted by single investigator.

Data were analysed by use of SPSS version 17.0. To 
determine the risk factors associated hypertension, 
univariate and multivariate regression analyses were 
done. Univariate odds ratio estimation was followed 
by derivation of different multivariate models through 
logistic regression with forward entry and forward 
step-wise methods and the best multivariate derived 
model was selected. A two-tailed P < 0.05 was considered 
statistically significant.

ResulTs

310 participants aged 20–59 years were enrolled. Most 
participants were in the 20–29 years age group (139, 
44.8%). Females (164, 52.9%) outnumbered males (146, 
47.1%). 112 (77%) males were married. 69 (22.3%) 
participants were illiterate. Among males 17 (11.6%) 
were currently unemployed, while 142 (86.6%) females 
were homemakers or unemployed. In the year prior to 
the study, 259 (84%) had not had a health check-up and 
168 (54%) had not had their blood pressure checked. 
Table 1 shows the age-wise distribution of blood pressure 
among the participants.

The overall prevalence of hypertension was 
17.4% [Table 2]. The prevalence was slightly higher 
in men (17.8%) than in women (17.1%). 108 (35%) 

Table 1: Age‑wise distribution of blood pressure of participants
Age (years) n Normotensive n (%) Prehypertensive n (%) Stage I hypertensive N (%) Stage II hypertensive n (%) Total hypertensive n (%)

20–29 139 88 (63.3) 43 (30.9) 6 (4.3) 2 (1.4) 8 (5.7)

30–39 83 44 (53.0) 25 (30.1) 11 (13.3) 3 (3.6) 14 (16.9)

40–49 47 15 (31.9) 21 (44.7) 7 (14.9) 4 (8.5) 11 (23.4)

50–59 41 12 (29.3) 19 (46.3) 5 (12.2) 5 (12.2) 10 (24.4)

Total 310 159 (51.3) 108 (34.8) 29 (9.4) 14 (4.5) 43 (13.9)
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Table 2: Risk factors for hypertension among participants
Predictor variables Hypertensive 

(n=54)
Normotensive 

(n=256)
Univariate analysis Multivariate analysis

N (%) N (%) OR (95% CI) P Adjusted OR (95% CI) P

Age (years)

20–29 8 (14.8) 131 (51.2) 1 (Reference) ‑ 1 (Reference) ‑

30–39 16 (29.6) 67 (26.2) 3.910 (1.592–9.615) 0.003 1.992 (0.732–5.405) 0.177

40–49 15 (27.8) 32 (12.5) 7.692 (2.994–19.607) 0.000 3.546 (1.222–10.309) 0.020

50–59 15 (27.8) 26 (10.1) 9.433 (3.636–24.390) 0.000 4.184 (1.366–12.820) 0.012

Sex

Male 26 (48.1) 120 (46.9) 1 (Reference) ‑ N/S

Female 28 (51.8) 136 (53.1) 0.950 (0.527–1.709) 0.865

Marital status

Unmarried 1 (1.8) 52 (20.3) 1 (Reference) ‑ N/S

Married 51 (94.4) 197 (76.9) 13.462 (1.818–100) 0.011

Widow/widower 2 (3.7) 7 (2.7) 14.86 (1.187–200) 0.036

Occupation

Unemployed 19 (35.2) 140 (54.7) 1 (Reference) ‑ 1 (Reference) ‑

Unskilled work 11 (20.4) 36 (14.1) 2.251 (0.983–5.154) 0.055 1.312 (0.496–3.472) 0.584

Semiskilled/skilled 14 (25.9) 68 (26.6) 1.517 (0.717–3.205) 0.275 1.534 (0.619–3.802) 0.355

Clerical/professional 10 (18.5) 12 (14.7) 6.134 (2.336–16.129) 0.000 5.291 (1.377–16.66) 0.004

Body‑mass index

<18.0 1 (1.8) 17 (6.6) 1 (Reference) ‑ N/S

18.0–22.9 10 (18.5) 109 (42.6) 1.559 (0.187–12.987) 0.681

23.0–24.9 1 1 (20.4) 50 (19.5) 3.745 (0.449–31.25) 0.223

≥ 25 32 (59.2) 80 (31.2) 6.802 (0.868–52.63) 0.068

Waist circumference

Normal 17 (31.5) 173 (67.6) 1 (Reference) ‑ 1 (Reference) ‑

Abnormal (≥ 90 cm [male], ≥80 cm 
[female])

37 (68.5) 79 (30.8) 4.766 (2.532–9.009) 0.000 3.846 (1.788–8.264) 0.001

Waist‑hip ratio

Normal 6 (11.1) 70 (27.3) 1 (Reference) ‑ N/S

Abnormal (>0.88 [male],>0.81 
[female])

48 (88.9) 182 (71.1) 3.076 (1.261–7.518) 0.014

Exercise

None 43 (79.6) 211 (82.4) 0.917 (0.296–2.841) 0.881 N/S

Irregular 7 (13.0) 27 (10.5) 1.167 (0.298–4.566) 0.825

Regular 4 (7.4) 18 (7.0) 1 (Reference) ‑

Alcohol intake

None 37 (68.5) 212 (82.2) 1 (Reference) N/S

Occasional 7 (13.0) 19 (7.4) 2.111 (0.829–5.376) 0.117

Irregular 6 (11.1) 15 (5.8) 2.292 (0.835–6.289) 0.107

Regular 4 (7.4) 10 (3.9) 2.292 (0.683–7.692) 0.179

Daily salt intake

Below average/average 38 (70.4) 231 (90.2) 1 (Reference) ‑ 1 (Reference) ‑

Above average 16 (29.6) 25 (9.8) 3.891 (1.901–7.936) 0.000 4.717 (2.004–11.11 0.000

Hypertension: Family history

Neither parent positive 32 (59.3) 159 (62.1) 1 (Reference) ‑ 1 (Reference) ‑

One parent positive 5 (9.3) 62 (24.2) 0.401 (0.149–1.075) 0.069 0.546 (0.184–1.618 0.275

Both parents positive 8 (14.8) 11 (4.3) 3.614 (1.348–9.709) 0.011 4.464 (1.377–14.493) 0.013

Participant did not know 9 (16.7) 24 (9.4) 1.863 (0.792–4.386) 0.154 1.976 (0.696–5.618) 0.200

CI ‑ Confidence interval, OR ‑ Odds ratio, N/S ‑ Not significant

participants were prehypertensive. The prevalence was 
5.7%, 19.3%, 31.9% and 36.6% in age groups 20–29, 
30–39, 40–49 and 50–59 years, respectively. A significant 
age-related increase in the prevalence of hypertension was 
observed in both sexes.

As shown in Table 2, in univariate analysis of risk factors 
of hypertension, increasing age was associated with 
increasing risk of hypertension (P = 0.003, 0.000 and 
0.000 for age groups 30–39, 40–49 and 50–59 years, 
respectively). Being married or a widow/widower was 
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also significant risk (P = 0.011/0.036, respectively). 
In addition, the following risk factors were significant: 
Clerical/professional occupation (P = 0.000), abnormal 
waist circumference (≥90 cm in males and ≥80 cm in 
females; P = 0.000), abnormal waist-hip ratio (>0.88 in 
males and > 0.81 in females; P = 0.014), above-average 
daily salt intake (P = 0.000) and a positive family history 
of hypertension in both parents (P = 0.011). A history of 
hypertension in siblings was also significant (P = 0.000 
and 0.000 with < 50% and ≥ 50% hypertensive siblings, 
respectively).

On multiple logistic regression, age 40–49 years 
(P = 0.020) and 50–59 years (P = 0.012), clerical/
professional occupation (P = 0.004), abnormal waist 
circumference (P = 0.001), positive family history 
of hypertension in both parents (P = 0.013) and 
above-average daily salt intake (P = 0.000) were found 
to be significant [Table 2].

dIscussIon

The majority of the population in India has inadequate 
access to healthcare. More than half of outpatient 
consultations are with indigenous and private medical 
practitioners, who do not screen regularly for hypertension. 
Opportunistic, clinic-based screening therefore identifies 
only a small proportion of hypertensives and people with 
undetected hypertension do not seek care from the formal 
health sector until they are seriously ill. Community-based 
screenings can improve the detection and treatment of 
hypertension.

In our study, about 77% males were married. The 
2005–2006 National Family Health Survey (NFHS-3)[8] 
reported that 56.6% men in urban India aged 15–54 years 
were married. These differences may reflect the lower age 
limit of men included in NFH-3 than in our study.

In the current study, 22.3% participants were illiterate. 
The 2011 census of India reported that 17.15% of the 
total urban population of the north-east district of Delhi 
were illiterate.[9] The lower literacy rate in our sample 
may be attributed to the lower socioeconomic status of 
participants.

The overall prevalence of hypertension in this study was 
17.4% and was slightly higher in men than in women. 
Similar findings have been reported by others.[10,11] 
However, one previous study reported a hypertension 
prevalence of 27.5% in Delhi.[12] The lower-middle and 
low socioeconomic status of participants in our study may 
account for the lower prevalence recorded; in addition, 
our study population did not have equal proportions of 
participants in all age groups.

Our study showed that the prevalence was 5.7%, 19.3%, 
31.9% and 36.6% in the age groups 20–29, 30–39, 40–49 
and 50–59 years, respectively. Many studies have reported 
similar observations.[10,11,13] This clearly depicts that, 
as more of the population enter solder age groups, the 
burden of hypertension, will further increase.

Abnormal waist circumference was observed in 37.9% 
participants (27.4% males, 47.5% females). The prevalence 
of hypertension in this group was 42.5% in males and 
26.3% in females. A study in China reported that prevalence 
of hypertension in individuals in the in the highest category 
of waist circumference was three times greater than that in 
participants in the lowest category.[14] Direct comparisons 
cannot be made with previous studies from different 
parts of India, since different cut-off points were used, 
i.e. 90 cm[15] and >90 cm in men and >85 cm in women.[16]

It is unsurprising that the prevalence of hypertension 
in participants with above-average salt consumption 
was significantly higher (39.0%) than the participants 
consuming an average/below average amount of 
salt (14.0%). The INTERSALT study of a large population 
sample from 32 countries reported higher intake of 
sodium (on single 24 h sodium excretion) as one of the 
risk factors associated with increased blood pressure.[17]

Regarding positive family history of hypertension, our 
study showed that of the participants with a family 
history of hypertension in one parent, 7.5% were 
hypertensive; among participants with whose parents 
were both hypertensive, 42.1% had hypertension. Yadav 
and colleagues reported prevalence of hypertension of 
68.4% among participants with positive family history for 
hypertension.[18] A positive family history of hypertension 
in parents or siblings is a significant hypertension risk 
factor that warrants further research.

This study has several strengths. First, we have conducted 
a community-based study in an underserved population, 
i.e. residents of a slum-resettlement colony in east 
Delhi. By contrast with hospital-based studies, the cases 
detected were mainly at an early stage of hypertension 
thus there was an opportunity to sensitize and treat the 
participants and reverse the disease process. Second, to 
our knowledge, assessment of risk factors for younger 
age groups in underserved populations in India has not 
been extensively investigated. Very few similar studies 
are available in the literature. Third, study participants 
were enrolled by multistage systematic random sampling, 
which reduced selection bias and provided a better study 
design than cluster sampling. Fourth, all the interviews 
and examinations were conducted by single person, which 
provided uniformity in data gathering.

The study also has some limitations. First, self-report bias 
and recall bias will have affected the validity of responses 
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to questions about lifestyle such as alcohol or tobacco 
consumption and frequency of blood-pressure check-ups. 
Second, the study did not record the duration and quantity 
of tobacco consumption. Third, the findings emerging out of 
the current study cannot be extrapolated to the populations of 
all slums in India. Fourth, pregnancy-induced hypertension 
in the participants who were currently normotensive 
and not on any pharmacological or nonpharmacological 
treatment were considered normotensive.

conclusIon

The findings of this current study indicate that hypertension 
is a significant health problem in this study population. 
Many of the participants identified as prehypertensive 
are at risk of developing hypertension, thus immediate 
interventions are indicated, including information, 
education and communication activities to generate 
and sustain health awareness; promote blood-pressure 
check-ups; and reduce mean sodium consumption at the 
community, household and individual levels.
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aBStraCt

Introduction: Most studies of drowning in Bangladeshi populations to date have 
described mortality and trends. We sought to identify associations between 
socioeconomic status and child‑care practices and nonfatal drowning in rural 
Bangladeshi children.

Materials and Methods: This community‑based case–control study was conducted 
in rural children aged 1–5 years in Raiganj subdistrict of Bangladesh. 122 cases 
and 134 age‑matched controls were recruited and their mothers were interviewed 
by use of a structured questionnaire. Univariate analyses and logistic regression 
were done to analyse the data.

Results: Child nonfatal drowning was significantly associated with mothers: With low 
educational status (P < 0.001), of younger age (P < 0.005), of single status (P < 0.001) 
and with more than three children (P < 0.001). Nonfatal drowning was 12 and five 
times more likely in children of illiterate mothers than in children of mothers with 
academic knowledge equivalent to sixth to tenth grade (OR [95% CI] 0.08 [0.02–0.26]) 
and above tenth grade (OR [95% CI] 0.21 [0.04–0.95]) (P < 0.001), respectively. 
Low socioeconomic status, indicated by lower family expenditure (P < 0.001) and 
no house (P < 0.05; OR [95% CI] 0.58 [0.17–0.99]), were found to be risk factors for 
childhood nonfatal drowning. Improved child care, as measured by a child‑care index, 
was associated with significantly lower non‑fatal drowning (P < 0.001). Child care 
improved with higher educational attainment of mothers (P < 0.005) and increased 
socioeconomic status. Nonfatal drowning was more common when the main caregiver 
was not the mother (P < 0.001). Forward likelihood ratio logistic regression indicated 
mothers’ lower educational status as the best predictor of nonfatal drowning.

Conclusion: Better child care and prevention of nonfatal drowning might be 
ensured through increasing mothers’ educational attainment and improvements 
in socioeconomic status.

Key words: Bangladesh, case–control study, child, drowning, nonfatal drowning, 
risk factors, safe community

InTRoducTIon

Drowning is a major, yet often neglected, public health 
problem.[1] Globally, almost half a million deaths are 
attributed to drowning each year, 57% of which involve 

children.[2,3] Unintentional injury, including drowning, is 
one of the leading causes of mortality among children 
worldwide.[4-7] In addition, children aged 0–4 years are at a 
greater risk of drowning than older children.[1,5] Drowning 
is defined as “… the process of experiencing respiratory 
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impairment from submersion/immersion in liquid”.[8] 
Nonfatal drowning is “the unintentional submersion in 
open water reservoir and household water containers with 
or without morbidity and no fatal consequence within 24 
hours”.[9]

Only a small number of child drownings result in death; in 
one study in the United States of America, for every death, 
4 cases were hospitalized and 16 received emergency care 
for nonfatal drowning.[5] A separate US study reported 
that for every 10 children who die of drowning, 140 
receive emergency-room treatment and 36 are admitted 
to hospital.[10] Many survivors of nonfatal drowning 
have permanent neurological disabilities that impose 
heavy burdens on the individuals, their families and 
society. Drowning is a multicausal event and the risk 
factors differ among countries and regions because 
of socioeconomic and geographical variations.[11] The 
rate of nonfatal drowning in children (118/100 000/
year) is several times higher than that of drowning 
deaths (28.6/100 000/year).[12–15] Although drowning is 
acknowledged as an important cause of death in childhood, 
little effort has been made to address prevention.[16]

Most previous studies of drowning in Bangladeshi 
populations are descriptions of mortality and trends.[17–19] 
As in other developing counties, child drowning in 
Bangladesh may be influenced by sociodemographic and 
economic factors but evidence to date is lacking. To inform 
appropriate prevention programmes, an understanding 
of these various risk factors is essential. The aim of this 
study was to identify the contributing factors to nonfatal 
drowning of children in Bangladesh.

MATeRIAls And MeThods

The study was approved by the Ethical Committee of 
the National Institute of Preventive and Social Medicine, 
Bangladesh. The purpose of the research was explained 
to mothers of the cases and controls, the mothers then 
gave verbal informed consent.

This community-based case–control study was undertaken 
in Raiganj subdistrict of Sirajganj district of Bangladesh, 
an area characterized by rivers, ponds and ditches. 
Raiganj covers 267.83 km2 and in 2006 had a population 
of 225 028, of which 50.9% were male. The average 
literacy rate is 21.8% and the main occupation is in 
agriculture. The Centre for Injury Prevention and Research, 
Bangladesh (CIPRB), a national nongovernmental 
organization has an injury surveillance system in this 
area, which collects all fatal and nonfatal child injury 
data from community and healthcare centres. Within this 
surveillance database, we identified 160 cases of children 
aged 1–5 years with at least one experience of nonfatal 
drowning that were registered between January 2010 

and April 2011. Of these, 134 children could be located 
at the time of exposure-data collection and were therefore 
included as cases. A similar number of controls – children 
who had not experienced drowning – matched for age 
with cases’ ages at the time of near-fatal drowning were 
purposively recruited from adjacent villages. 12 cases were 
excluded because data were incomplete, thus 122 cases 
and 134 controls were included in the final analysis.

Exposure data were collected during April 2011. Mothers 
of cases and controls were interviewed by use of a pretested 
structured questionnaire. Exposure data included a range 
of indicators of socioeconomic status and child care. For 
the latter, feeding, healthcare and caregiver-related data 
were collected. A child-care index (CCI) was constructed, 
which included information on factors such as vaccination 
status, intake of vitamin A and anthelminthic tablets, 
growth monitoring, breastfeeding and complementary 
feeding practices. The CCI was based on two indices 
developed by Armar-Klemesu and colleagues on child 
feeding and preventive health seeking.[20]

Data analyses were done with SPSS version 17. Descriptive 
statistics were computed to compare the distribution of 
sociodemographic and exposure variables between cases 
and controls. χ²-test or Student’s t-test were done to 
test differences in categorical and continuous variables 
between the cases and controls. The variables that showed 
significant associations in these analyses were included in 
the binary logistic regression models to identify risk factors 
after adjusting for other variables. Crude and adjusted 
odds ratios (OR) with 95% confidence intervals (CIs) 
were calculated. Forward likelihood ratio (LR) logistic 
regression analysis was done to identify the best predictor 
of nonfatal drowning.

ResulTs

sociodemographic and economic characteristics
Most participants were Muslims. However, nonMuslims (all 
were Hindus, only one Buddhist) were more common 
in controls (32.8%) than in cases (15.6%), (P < 0.001; 
OR [95% CI] 0.38 [0.20–0.69]). Table 1 shows the 
parents’ characteristics. Mothers of cases were, on 
average, 2 years younger than the mothers of controls 
(27.18 ± 4.41 versus 29.28 ± 5.04 years; P < 0.001). 
Younger mothers (<25 years) were more common 
for cases (41.8%) than for controls (25.4%). OR 
indicated that cases were 5, 7 and 50 times less likely 
to have mothers aged 25–29 years (OR [95% CI] 
0.20 [0.08–0.51]) 30–34 years (0.13 [0.05–0.32]) 
and ≥ 35 years (0.02 [0.00–0.10]), respectively, than 
the controls.

Children of widowed or separated mothers were 
nine times more likely to have experienced nonfatal 
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drowning than children of married mothers (OR [95% 
CI] 9.21 [2.28–37.16]). Mothers of the controls had 
fewer (one or two) children (69.4%) than mothers 
of cases (37.7%; P < 0.001; OR [95% CI] 19.58 
[6.56–58.39]).

Parental education showed significant association with 
nonfatal drowning in univariate analyses but, after 
accounting for other sociodemographic variables, the 
influence of fathers’ education disappeared. The association 
of mothers’ education remained significant (P < 0.001). 
Nonfatal drowning was 12 and 5 times more likely to 
be experienced by children of illiterate mothers than 
the children of mothers having academic knowledge 
equivalent to 6th to 10th grade (OR [95% CI] 0.08 
[0.02–0.26]) and above 10th grade (OR [95% CI] 0.21 
[0.04–0.95]) (P < 0.001), respectively. The majority of 
mothers of both cases (84.3%) and controls (77.0%) were 
housewives (P > 0.05). Fathers’ occupations also did not 
vary between cases and controls.

Data were collected on some household characteristics 
to assess the economic status such as family expenditure, 
house construction materials, house ownership, land 

and source of drinking-water; these are presented in 
Table 2. On average, the monthly family expenditure 
of controls was about US$30 higher than that of the 
cases (P < 0.001). The proportion of landlessness was 
almost half in controls (35.1%) than that in cases (66.4%, 
P < 0.001) but there was no difference after accounting 
for other variables.

Children who experienced nonfatal drowning were two 
times less likely to be a member of a family owning 
a house than controls (P < 0.05, OR with 95% CI 
0.58 [0.17–0.99]). Floors, walls or roofs made of mud, hay 
or straw were categorized as kacha (not made of concrete) 
and were more common in houses of cases than those of 
controls (P < 0.001). Cases’ families more commonly had 
no latrine (i.e. they used others’ facilities or an open field) 
than those of controls (P < 0.001). 80% of controls had 
their own water sources, which was significantly higher 
than cases (63.1%, P < 0.005). The overall housing 
standard, taking construction material of the dwelling 
and ownership of water source as criteria, was poorer in 
cases (91.0%) than in controls (73.9%). After adjusting 
for sociodemographic variables, the relationship between 
nonfatal drowning and economic variables did not persist 

Table 1: Comparison of parental characteristics of cases and controls
Characteristics Controls (n=134) Cases (n=122) P Crude OR (95% CI) Adjusted OR (95% CI)

N % N %

Mother’s age (years)

<25 34 25.4 51 41.8 <0.005

25–29 31 23.1 29 23.8 0.62 (0.32–1.51) 0.20 (0.08–0.51)

30–34 52 38.8 37 30.3 0.47 (0.26–0.87) 0.13 (0.05–0.32)

>35 17 12.7 5 4.1 0.20 (0.07–0.58) 0.02 (0.00–0.10)

Mean±SD 29.31±5.04 27.18±4.41 <0.001*

Marital status

Married 130 97.0 100 82.0 <0.001

Other 4 3.0 22 18.0 7.15 (2.39–21.41) 9.21 (2.28–37.16)

Number of children

Up to two 93 69.4 46 37.7 <0.001

Three 30 22.4 37 30.3 2.50 (1.37–4.53) 3.65 (1.58–8.45)

More than three 11 8.2 39 32.0 7.17 (3.36–15.28) 19.58 (6.56–58.39)

Mother’s educational level

Illiterate 34 25.4 72 59.0 <0.001

Up to grade 5 40 29.8 38 31.2 0.45 (0.24–0.82) 0.21 (0.62–1.31)

Grade 6–10 37 27.6 6 4.9 0.08 (0.03–0.20) 0.08 (0.02–0.26)

Above grade 10 23 17.2 6 4.9 0.12 (0.05–0.33) 0.21 (0.04–0.95)

Father’s educational level

Illiterate 46 34.3 70 57.4 <0.001

Up to grade 5 34 25.4 33 27.0 0.64 (0.35–1.17) 1.22 (0.57–2.63)

Grade 6–10 20 14.9 12 9.9 0.39 (0.18–0.88) 1.26 (0.45–3.57)

Above grade 10 34 25.4 7 5.7 0.13 (0.05–0.33) 0.60 (0.18–2.35)

Father’s occupation

Farmer 33 25.0 31 28.7 0.31

Service 25 18.9 19 9.3

Labourer 51 38.7 48 44.4

Business 23 17.4 19 17.6

*t test; OR ‑ Odds ratio, CI ‑ Confidence interval, adjusted OR ‑ OR after controlling for the effect of other sociodemographic variables
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Table 2: Association of economic status with nonfatal drowning
Characteristics Controls (n=134) Cases (n=122) P Crude OR (95% CI) Adjusted OR (95% CI)

N % N %

Monthly family expenditure (US 
dollars)

<60 23 17.2 46 37.7 <0.001 0.37 (0.20–0.66)

60–120 95 70.9 70 57.4 0.42 (0.19–0.97)

>120 16 11.9 6 4.9 0.19 (0.06–0.54) 0.38 (0.08–1.67)

Mean±SD 91.10±35.80 75.57±46.22 <0.001*

Cultivable land (decimal; 1 
decimal≈40 m2) 

No land 47 35.1 81 66.4 <0.001

Up to 30 62 46.3 24 19.7 0.22 (0.12–0.41) 0.72 (0.24–2.16)

31–60 12 9.0 11 9.0 0.53 (0.22–1.30) 0.72 (0.21–2.53)

>60 13 9.7 6 4.9 0.27 (0.09–0.75) 0.47 (0.19–1.15)

Mean±SD 23.34±39.02 11.19±28.99 0.005*

Ownership of house

Own house 121 90.3 93 76.9 <0.05 2.80 (1.38–5.71) 0.58 (0.17–0.99)

Others 13 9.7 28 23.1

Construction material: Floor

Nonconcrete 95 70.9 109 89.3 <0.001 0.29 (0.15–0.58) 1.91 (0.65–5.62)

Concrete 39 29.1 13 10.7

Construction material: Wall

Nonconcrete 7 5.2 35 28.7 <0.001

Concrete 127 94.8 87 71.3 0.14 (0.06–0.34) 0.61 (0.18–2.01)

Construction material: Roof

Nonconcrete 0.0 0.0 17 13.9 <0.001 2.27 (1.97–2.62)

Concrete 134 100.0 105 86.1

Type of latrine 

No latrine 15 11.2 29 23.8 <0.001

Nonsanitary 40 29.8 14 11.4 0.18 (0.08–0.43) 0.89 (0.23–3.40)

Sanitary 79 59.0 79 64.8 0.51 (0.26–1.38) 2.13 (0.71–6.41)

Ownership of water source

No 26 19.4 45 36.9 <0.005 0.41 (0.23–0.72) 0.96 (0.39–2.35)

Yes 108 80.6 77 63.1

Standard of living

Poor 99 73.9 111 91.0 <0.001 0.28 (0.13–0.58) 1.78 (0.61–5.19)

Good 35 26.1 11 9.0

*t‑test; OR ‑ Odds ratio, CI ‑ Confidence interval, SD ‑ Standard deviation

although influence of monthly expenditure and house 
ownership remained significant.

child‑care practices
Care practices for the study children were assessed by 
observing the attendants [Table 3] and constructing the 
CCI. Mothers were the main caregivers but this figure 
was 12% lower in cases (86%) than in controls (98%, 
P < 0.001). Crude OR suggested that nonfatal drowning 
was seven times more likely to occur while the main 
caregiver was other than the mother. When other 
socioeconomic variables were considered, this association 
disappeared. Mothers were asked about who used to 
look after the child when they were busy. Among cases, 
38.5% children remained unattended, which was higher 
than in controls (25.4%, P < 0.05). Crude OR suggested 

a doubling of risk of nonfatal drowning in unattended 
children when mothers’ were busy with their work but, 
after correcting for socioeconomic variables, the influence 
did not persist. Cases (75%) more commonly went 
outside to play than the controls (66%) and more than 
half of them were accompanied by only their playmates. 
This difference between cases and controls was not 
significant [Table 3].

The minimum CCI score was 3 and maximum 16 on a scale 
of 0–22, with higher scores reflecting better care. The CCI 
score was divided into quartiles and compared between 
cases and controls [Table 4]. Cases had significantly 
poorer care index scores than controls (P < 0.001). 
Adjusted OR revealed that, compared with first and second 
quartile, cases were three and five times less likely to have 
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Table 3: Association of care giving characteristics with nonfatal drowning
Attendant Controls (n=134) Cases (n=122) P OR (95% CI) Adjusted OR (95% CI)

N % N %

Main caregiver

Mother 131 97.8 105 86.1 <0.001 7.07 (2.02–24.77) 5.66 (0.97–32.95)

Others 3 2.2 17 13.9

Child attended when main caregiver 
engaged?

No 34 25.4 47 38.5 <0.05 0.54 (0.32–0.92) 0.52 (0.25–1.09)

Yes 100 74.6 75 61.5

Child’s usual place of playing

Home 45 33.6 31 25.4 0.17

Outside home 89 66.4 91 74.6

Child’s attendant while playing

None 13 9.7 12 9.8 0.67

Playmates 79 59.0 62 50.8

Siblings (under age) 37 27.6 41 33.6

Adults 5 3.7 7 5.8

OR ‑ Odds ratio, CI ‑ Confidence interval

Table 4: Association of child‑care index (by quartile) with nonfatal drowning
Care index quartile Controls (n=134) Cases (n=122) P OR (95% CI) Adjusted OR (95% CI)

N % N %

1st 10 7.5 36 29.5 <0.001

2nd 28 20.9 35 28.7 0.35 (0.15–0.82) 0.51 (0.16–1.64)

3rd 49 36.6 33 27.0 0.19 (0.08–0.43) 0.30 (0.09–0.98)

4th 47 35.1 18 14.8 0.11 (0.04–0.26) 0.22 (0.06–0.83)

OR ‑ Odds ratio, CI ‑ Confidence interval

care score in the third (OR with 95% CI 0.30 [0.09–0.98]) 
and fourth quartile (OR with 95% CI 0.22 [0.06–0.83]), 
respectively, than controls.

Data on the influence of socioeconomic characteristics 
on child care were analysed in cases and controls and 
are shown in Table 5. Maternal age showed no influence 
on child care in either cases or controls, whereas 
maternal education was associated with child care in 
both cases (P < 0.001) and controls (P < 0.001). With an 
increase in the mother’s educational attainment, the level 
of care increased. Improved child care was associated 
with marital status of the mother in cases (P < 0.005) 
and with the number of children in controls (P < 0.05). 
CCI was lowest (65% in first quartile) in single mothers. 
Monthly family expenditure had no influence in either 
group.

Forward LR logistic regression analysis was done with all 
significant exposure variables to identify the best predictor 
of nonfatal drowning [Table 6]. Mothers’ education was 
the best predictor followed by number of children and 
mother’s age. The model also included marital status and 
family expenditure as important predictors. The full model 
was statistically highly significant (P < 0.001) and 53% of 
the variation in dependent variables could be explained 
by the independent variables (Nagelkerke R2 = 0.527). 
80% of cases and 83% of controls (overall 82%) could be 

correctly classified by the model. The final model excluded 
house ownership and the CCI from the equation.

dIscussIon

Most previous studies have been descriptions of drowning 
mortality and trends;[15,21–23] no population-based studies 
have characterized nonfatal drowning or explored the 
risk factors in Bangladesh. This community-based case–
control study provided the opportunity to fill this gap in 
the published data. The small sample size and recall bias 
may have influenced our results. We aimed to reduce recall 
bias by keeping the reference period as short as possible.

The proportion of Hindus, in both cases and controls, 
were clearly higher than the national data. Moreover, 
the percentage was double in controls than in cases. 
No religious culture is known to influence drowning 
that might have selection bias and the effect of religion 
was removed by logistic regression modelling in further 
analyses.

Data showed that with an increase in parental educational 
level, especially maternal education, nonfatal drowning 
rate significantly decreased. Forward LR logistic regression 
identified maternal education as the best predictor. 
Educated mothers are more aware of child-care factors 
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Table 5: Maternal characteristics and child‑care index in cases and controls
Maternal 
characteristic

Cases (n=122) P Controls (n=122) P

CCI 
1st quartile

CCI 
2nd quartile

CCI 
3rd quartile

CCI 
4th quartile

CCI 
1st quartile

CCI 
2nd quartile

CCI 
3rd quartile

CCI 
4th quartile

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

Mother’s age in 
years 

<25 15 (29.4) 13 (25.5) 16 (31.4) 7 (13.7) 0.65* 2 (5.9) 8 (23.5) 10 (29.4) 14 (41.2) 0.09*

25–29 11 (37.9) 7 (24.1) 8 (27.6) 3 (10.4) 2 (6.5) 4 (12.9) 17 (54.8) 8 (25.8)

30–34 9 (24.4) 13 (35.1) 7 (18.9) 8 (21.6) 4 (7.7) 14 (26.9) 12 (23.1) 22 (42.3)

>35 1 (20.0) 2 (40.0) 2 (40.0) 0 (0.0) 2 (11.8) 2 (11.8) 10 (58.8) 3 (17.6)

Mother’s educa‑
tion 

Illiterate 29 (40.3) 22 (30.6) 15 (20.8) 6 (8.3) <0.005* 9 (26.5) 12 (35.3) 9 (26.5) 4 (11.8) <0.001

Primary 6 (15.8) 12 (31.6) 13 (34.2) 7 (18.4) 1 (2.5) 5 (12.5) 19 (47.5) 15 (37.5)

Secondary and 
above

1 (16.7) 1 (16.7) 5 (41.7) 5 (41.7) 0 (0.0) 11 (18.3) 21 (35.0) 28 (46.7) 

Marital status

Married 22 (22.0) 32 (32.0) 29 (29.0) 17 (17.0) <0.005 10 (7.7) 28 (21.5) 48 (36.9) 44 (33.8) 0.27*

Others 14 (63.6) 3 (13.6) 4 (18.2) 1 (4.5) 0 (0.0) 0 (0.0) 1 (25.0) 3 (75.0)

Number of 
children

Up to two 11 (23.9) 13 (28.3) 13 (28.3) 9 (19.5) 5 (5.4) 20 (21.5) 32 (34.4) 36 (38.7) <0.05*

Three 13 (35.1) 11 (29.7) 11 (29.7) 2 (5.5) 4 (13.3) 8 (26.7) 8 (26.7) 10 (33.3)

More than three 12 (30.8) 11 (28.2) 9 (23.1) 7 (17.9) 1 (9.1) 0 (0.0) 9 (81.8) 1 (9.1)

Monthly family 
expenditure (US 
dollars)

<60 17 (37.0) 12 (26.1) 12 (26.1) 5 (10.8) 0.46* 1 (4.3) 5 (21.7) 11 (47.8) 6 (26.1) 0.16*

60–120 18 (25.7) 21 (30.0) 18 (25.7) 13 (18.6) 9 (9.5) 19 (20.0) 29 (30.5) 38 (40.0)

>120 1 (16.7) 2 (33.3) 3 (50.0) 0 (0.0) 0 (0.0) 4 (25.0) 9 (56.3) 3 (18.8)

*Exact test; CCI ‑ Child‑care index

and this study also showed that educational status of the 
mother significantly influenced the level of child care. 
A study[24] in Saudi Arabia showed that the mothers’ level 
of education had a positive impact on her child healthcare 
knowledge and ability. The findings are consistent with 
a study[25] in India, which showed that educated mothers 
increased concern about child health issues was linked to 
a lower rate of child accidents.

The higher mean age of mothers in controls than in 
cases (P < 0.001) indicated that maturity in looking after 
the child might be a contributing factor towards reducing 
the occurrence of nonfatal drowning. The Bangladesh 
Health and Injury Survey[17] also showed that children 
are less vulnerable when the mothers’ age is more than 
30 years. Similar findings are reported in several studies 
from China.[1,4,14]

Children of widows, divorced or separated mothers were 
more at risk (18%) than in controls (3%, P < 0.001). 
Single mothers are likely to be busier earning a living in 
addition to routine household work, making children in 
this group at increased risk of nonfatal drowning. Families 
with three or more children were 3.6 and 19.6 times, 
respectively, more likely to have nonfatal drowning 

than those with only one or two children (P < 0.001). 
A higher number of children may divide parents’ attention, 
exposing them to unintentional injuries such as nonfatal 
drowning. A study in India showed that the number of 
siblings is a contributing factor to child injury risk.[25] 
Similar results were observed in the Bangladesh Health 
and Injury Survey[17] and in China.[4] Proper family 
planning might increase the ability to supervise children 
and thus reduce the risk of injury.

Our analyses suggest that low socioeconomic status 
is associated with a higher risk of nonfatal drowning. 
Children of families with a monthly expenditure of more 
than US$60 were 2.4 times more likely to experience 
nonfatal drowning than those of families with a monthly 
expenditure of more than this amount (P < 0.001; 
adjusted OR [95% CI] 0.42[0.19–0.97]). Similar findings 
were reported in a previous study in rural Bangladesh,[16] 
the Bangladesh Health and Injury Survey[17] and studies 
from China.[1,4,14] The finding that children of families 
living in a kacha house (i.e. with a floor, wall and roof 
made of mud, hay, etc.) were more at risk (P < 0.001) 
has been reported by others.[24] However, when other 
variables were adjusted in our analyses, the influence of 
house constructions disappeared. Our study also showed 
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that nonfatal drowning was about twice as likely to 
occur in families with no house than the families with 
their own home (P < 0.005, adjusted OR [95% CI] 0.58 
[0.17–0.99]). Thus, better socioeconomic status reduced 
the risk of nonfatal drowning. Previous studies[5,26] have 
also indicated that better socioeconomic conditions 
allow parents to provide better care for their children 
including improved safety measures that reduce the 
occurrence of nonfatal drowning. By contrast, monthly 
family expenditure did not show an association with the 
CCI and thus sociodemographic factors may not influence 
the occurrence of nonfatal drowning. In addition, in 
the logistic regression model, after controlling for 
other variables, the influence of socioeconomic status 
disappeared.

The role of adult supervision in the prevention of child 
drowning has been emphasized by many researchers. 
For example, Laden and Quan[14] found that drowning 
typically involved a supervision standard violation. It 
is important to consider the interaction between the 
type of supervisor, supervision pattern and level, child 
and environment. Some researchers suggest that older 
siblings as supervisors increase the risk of injury.[27] The 
Bangladesh Health and Injury Survey[17] included a case–

control study to determine the risk factors associated 
with drowning. In 16.7% of the child-drowning cases, 
the main attendant was not the mother; in controls, 
this figure was only 2.4%. Similar findings have been 
reported from Australia.[16] Our data are in accord 
with these earlier studies. When the main caregiver 
was occupied with household work, 38.5% of cases 
were unattended and 25.4% of controls (P < 0.05, OR 
[95% CI] 0.54 [0.32–0.92]). Parents and caregivers 
mistakenly believe that a younger child can safely play 
or be in the care of older children.[15] In this study, when 
the main caregiver was anyone other than mother, there 
was a significant association with nonfatal drowning, 
although this finding did not persist after controlling 
for other variables. A study in India revealed mother’s 
supervision to be a contributing factor in reducing 
nonfatal drowning.[25] It is probably the unique caring 
attitude of mother who knows best how to protect her 
child from injury. In this study, lower quartile CCI showed 
significant association with nonfatal drowning, which 
is consistent with other studies. Studies in China,[4,14,22] 
the USA,[28,29] India[26] Australia[30] and Bangladesh[1,15] 
have shown that good child care is the key factor in 
prevention of child drowning. It is likely that families 
that provide better child care possess a greater overall 
sense of responsibility and therefore their children are 
at a lower risk of nonfatal drowning.

Child care is clearly influenced by maternal education and 
better child care prevents drowning. Furthermore, in our 
analysis, low maternal education was the best predictor of 
nonfatal drowning. Improvements in woman’s educational 
status through increasing literacy might therefore have a 
role in the prevention of nonfatal drowning in children. 
Improvement in overall economic status through poverty 
alleviation activities might also help reduce nonfatal child 
drowning in Bangladesh.
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aBStraCt

Background: Choice of health‑care services depends on patients’ characteristics 
and the features of health‑care facilities available. In Nepal, a significant proportion 
of health care is provided through the private sector, despite the introduction of free 
essential health care for all citizens in 2008. We sought to determine whether people 
chose private or public facilities in the first instance for acute health problems. We 
also assessed the reasons for their choice.

Materials and Methods: A cross‑sectional survey was done by use of a questionnaire 
administered to 400 household heads in Jhapa district, Nepal.

Results: 272 (68%) respondents sought treatment from public health‑care facilities 
in the first instance. On adjusted analysis, illiterate people were more likely to 
choose public facilities than people with higher secondary education (OR 5.47, 
P = 0.002). Similarly, lower‑caste and religious‑minority respondents were more 
likely to choose public facilities than disadvantaged janajati (OR 2.33, P = 0.01). 
Among respondents who used public facilities, 174 (64.0%) and 109 (40.0%) stated 
that that their choice was based on financial accessibility and physical accessibility, 
respectively. Among respondents who used private facilities, 65 (50.7%) and 
54 (42.1%) said their choice was based on adequacy of resources/services and 
health‑care delivery, respectively.

Conclusion: A substantial portion of respondents used public health‑care facilities 
in the first instance, mainly because of financial and physical accessibility rather 
than adequacy of resources or better health‑care delivery. These results may 
indicate a positive impact of removal of user fees for public health‑care facilities 
in Nepal, especially for impoverished people.

Key words: Choice, health‑care facilities, Nepal, user fee

InTRoducTIon

Choice of health care facilities depends on both the features 
of the facilities such as area of expertise, level of care, cost 
and quality and the characteristics of patients including 
economic status, health status, education and gender.[1,2] 
Quality of care, especially perceived quality based on 
patients’ evaluations and opinions, is an important deciding 
factor in choosing a health facility.[3] Patients often choose a 

facility or a provider with a good reputation irrespective of 
the cost and distance.[4] Patients’ perceptions are influenced 
by factors such as: (i) health personnel practices and conduct 
that show respect and adequate response to patients’ 
needs; (ii) adequacy of physical and medical resources and 
services, including availability of drugs and health workers, 
and prompt services; (iii) health-care delivery factors such as 
accurate diagnosis, appropriate prescriptions and recovery; 
and (iv) financial and physical accessibility.[5]
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Nepal has a pluralistic health system with a variety of 
health-care facilities,[6] which can be broadly categorized 
into public and private. Public health facilities within 
Nepal’s district health system include sub-health posts, 
health posts, primary health-care centres and district 
hospitals.[7] Private health facilities range from formal 
hospitals, nursing homes, private practitioners (especially 
at clinics or private pharmacies), private medical colleges 
and nongovernmental organizations or community-run 
hospitals to informal practitioners such as faith healers. 
Available data indicate that their number and share 
in health provision has rapidly increased, especially in 
ambulatory care, in recent decades. The private share of 
total health expenditure in Nepal is 70%, of which about 
85% comes from out-of-pocket payments indicating a 
significant involvement of private facilities in health 
provision in Nepal.[8] The number of private hospitals 
increased from 69 in 1995 to 147 in 2008, whereas the 
number of public hospitals increased from 78 to 96 during 
the same time period. Similarly, there are almost twice as 
many hospital beds in the private sector (12 310) than 
in the public sector (6944) in Nepal.[9] Nevertheless, 
information on private health facilities and the services 
they offer is scarce.

After the declaration of the republic of Nepal in 2006, a new 
interim constitution was formulated, which declared health 
as fundamental human right. In 2007, the Government of 
Nepal introduced a new free essential health care service 
to be provided through the district health system.[10] In 
the first phase, free essential health care services were 
offered to poor and vulnerable citizens attending primary 
health-care centres and district hospitals (up to 25-bed 
capacity). In January 2008, provision of free essential 
health care services was extended to all citizens, whether 
poor or not, through health posts and sub-health posts 
nationwide. Under this system, no charges are levied for 
registration, outpatient, emergency and inpatient services, 
or for essential drugs. In January 2009, free essential health 
services became available via primary health care centres 
and district hospitals.

There is limited information on patients’ choice of 
health care facilities in Nepal, particularly since the free 
essential health care service was implemented. We sought 
to ascertain patients’ choice of first contact with acute/
primary healthcare, their reasons for so doing and any 
demographic characteristics associated with this choice 
behaviour in Dhulabari primary health-care illaka of Jhapa 
district, Nepal.

MATeRIAls And MeThods

Ethical approval for this study was given by the ethics 
committee of BP Koirala Institute of Health Sciences; 
respondents provided written consent.

study area and population
Jhapa is the eastern plain (terai) district of Nepal that 
borders with India. Jhapa district has a total population 
of 688 109 within 137 301 households distributed 
over 47 village development committees and three 
municipalities.[11] Jhapa district ranks eighteenth in the 
human development index among the 75 districts of Nepal; 
the adult literacy rate is 62%. The district has multiethnic 
composition with Brahmin, Chetri, Rajbanshi, Limbu, Rai, 
Tamang being the major castes.[12] The district has plain 
landscape and good networks of roads. The district has 
51 public health-care facilities including hospitals, health 
centre, health posts and sub-health posts. In addition, there 
are five private hospitals with several private pharmacies. 
The District Public Health Office, Jhapa has divided the 
district into 12 illakas for health administrative purpose. 
Each illaka consists of several village development 
committees and has at least one primary health care centre 
and several health posts and sub-health posts. This study 
was conducted in Dhulbari illaka. This illaka has one 
primary health-care centre and four sub-health posts and 
21 562 households.[11] All households are within an hour’s 
travel of private and public health facilities.

study design and participants
A cross-sectional household survey was done during 
October and November 2009. Population data including 
the number of households in the study area was available 
from the district development committee. 400 households 
were randomly selected from the study area.

A pilot questionnaire was prepared to obtain information 
on household members’: (i) sociodemographic 
characteristics;(ii) health problems including acute illness 
and injuries in the year prior to the interview; (iii) type of 
health-care facility chosen in first instance; and (iv) reasons 
for the choice of health care facility. The questionnaire was 
translated into Nepali and pretested on 25 households. The 
results of this pilot were used to make the questionnaire 
more locally appropriate. The most senior member of each 
household available at the time of survey was interviewed 
face to face by the second author.

Data analyses were done with SPSS version 16. Choice of 
health care facility was coded as 1 if public and 0 if private. 
Logistic regression was done to calculate adjusted odds of 
use of public health-care facilities. Statistical significance 
was set at 95% confidence level and P < 0.05.

Definitions and classification of variables
Public health facilities were defined as those run by the 
government and all other nonstate health facilities were 
classified as private.

The reasons for choosing the health care facilities were 
assessed by use of the four dimensions of perceived quality 
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developed by Haddad and colleagues: (i) health personnel 
practices and conduct; (ii) adequacy of resources and 
services; (iii) health-care delivery; and (iv) financial and 
physical accessibility.[5] We spilt the last dimension into 
two options and made five options in our questionnaire; 
unprompted reasons for choosing a particular health 
facility were matched to these options.

Educational status was classified into five 
categories: (i) illiterate – never attended school; (ii) informal 
education-never attended school but knows how to read 
and write through informal learning; (iii) primary – up 
to 5 years of education; (iv) secondary – 6–10 years of 
education; (v) higher education – above 10th grade.

The Nepal Government’s health-care classification was 
used to categorize ethnicity: Lower caste, disadvantaged 
janajati, religious minorities, relatively advantaged 
janajati and upper caste.

ResulTs

Sociodemographic characteristics of the respondents are 
shown in Table 1. About half the respondents were female 
and formally literate. Most of the respondents were aged 
20–59 years (87%), Hindu (75.2%), upper caste (40.0%) 
and involved in farming (53.0%). Only 13 respondents were 
in the religious minorities category; their data were merged 
with those of the lower-caste group to facilitate analysis.

All respondents had visited health facilities in the 
year preceding the interview to seek treatment 
either for themselves (243 [60.8%]) or for family 
members (157 [39.2%]). 272 (68.0%) respondents 
sought treatment from public health-care facilities in the 
first instance while 128 (32.0%) chose private health 
facilities [Table 2].

Respondents’ reasons of choosing the type of health facilities 
are shown in Figure 1. Among the respondents who used 
public facilities, 64.0% (174/272) and 40.0% (109/272) 
said that their choice was due to financial accessibility and 
physical accessibility, respectively. Only 8.8% (24/272) 
of these respondents chose the public health facilities 
because of health personnel practices and conduct. 
Among the respondents who used private facilities, 
50.7% (65/128) and 42.1% (54/128) stated that they 
chose private health facilities because of the adequacy of 
resources/services and health-care delivery, respectively.

Table 2 presents the results of logistic regression on 
choice of public facilities by selected demographic 
characteristics of respondents. On the unadjusted analysis, 
age, educational status and ethnicity appeared to be 
associated with choice of facilities. However, on adjusted 
analysis, only education and ethnicity were significantly 

figure 1: Reasons given for choice of public (n = 272) or private (n = 128) health 
facility, Jhapa, Nepal

Table 1: Sociodemographic characteristics of respondents
Variables n (%)

Sex

Male 209 (52.3)

Female 191 (47.8)

Age (years)

2039 178 (44.5)

40–59 169 (42.3)

>60 53 (13.3)

Marital status

Married 380 (95.0)

Widowed 20 (5.0)

Educational status

Illiterate 146 (36.5)

Informal education 65 (16.3)

Primary 47 (11.8)

Secondary 94 (23.5)

Higher secondary 48 (12.0)

Occupation

Farmer 212 (53.0)

Business 71 (17.8)

Housewife 63 (15.8)

Daily wage 54 (13.5)

Religion

Hindu 301 (75.2)

Kirat 69 (17.2)

Buddhist 15 (3.75)

Christian 10 (2.5)

Muslim 5 (1.2)

Ethnicity

Upper caste 160 (40.0)

Disadvantaged janajati 146 (36.5)

Lower caste and religious minorities 53 (13.3)

Relatively advantaged janajati 41 (10.3)

associated. Illiterate people were more likely to choose 
public facilities than those in the higher secondary 
education group (odds ratio [OR] 5.47, P = 0.002). 
Similarly, people from the lower caste and religious 
minorities were more likely than disadvantaged janajatito 
choose public facilities (OR 2.33, P = 0.01).
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dIscussIon

In this study in Dhulabari primary health-care 
illaka (subdistrict) of Jhapa district in 2009, twice as 
many respondents had chosen public health facilities as 
had chosen private health facilities. This finding contrasts 
with the 2004 National Living Standard Survey, which 
reported that more people sought treatment from private 
health facilities.[13] As a comparison, studies carried out 
in Vietnam reported that more people went to private 
facilities than public facilities.[14,15] People may have 
attended public facilities, especially the health posts and 
primary health care centres in the first instance because 
of the free service offered, including essential drugs. 
Increased utilization of public facilities after introduction 
of free essential health service has been reported in 
Nepal.[9] Removal of user fees increases the utilization 
of curative services but can also have negative impact 
on service quality through increased demand for the free 
resources available.[16]

In this study setting, public facilities were chosen 
not because of better health personnel conduct and 
practices, and health care delivery, but mainly because of 
financial and physical accessibility. By contrast, resources, 
health-care delivery and respect in private facilities were 
generally perceived as adequate and better than in public 
facilities. Higher perceived quality of private facilities has 
also been reported from India and Kenya.[17,18] In India, 
private facilities are chosen based on the severity of illness 
and reputation of the facility.[3]

This study found that illiterate and lower-caste people 
were more likely to choose the public health facilities. 
Removal of user fees might have benefited these groups 
of users, who are the most impoverished groups with a 
higher burden of disease. Increased use of public health 
facilities by lower-caste people has been reported from 
Nepal after the introduction of the free essential service 
policy.[10] Similarly, increased utilization of public facilities 
by the poorest population quintile after removal of user 
fees have been found in Uganda while the richest quintile 
used the private clinics more.[19]

There are several limitations to interpret the results of this 
study. First, this study considered people’s first-instance visit 
for all types of health problems including acute illness and 
injuries and did not investigate whether they revisited the 
facility of their first choice if required; some patients might 
have changed facility. Second, choice of facilities often 
depends on types of health services needed or on severity 
of illness, which we did not take into consideration. Third, 
this study was done in a relatively developed district with 
plain landscape, which would limit the generalizability of 
the findings to other parts of the country.

conclusIon

68% of people went to public health facilities at the 
first instance for their health problems. Ethnicity and 
low education status were significantly associated with 
choice of public health facilities. Public health facilities 
were chosen mainly because of financial and physical 
accessibility rather than better health personnel conduct 
and practices and health-care delivery, which might reflect 
a positive effect of the free essential health-care policy. 
Further comparative studies to investigate the association 
between type of health facility chosen and severity of 
health problems and frequency of visits will help elucidate 
the impact of the introduction of free essential health 
services in Nepal.
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Table 2: Association of selected demographic 
factors (n=400) with choice of public health facilities, 
Jhapa, Nepal, 2009
Characteristics Using 

private 
n (%)

Using 
public 
n (%)

Adjusted 
OR (95% CI)

P

Sample 128 (32) 272 (68)

Age (years)

20–39 59 (46.1) 119 (43.8) 1

40–39 60 (46.9) 109 (40.1) 0.68 (0.40–1.14) 0.14

60 and above 9 (7) 44 (16.2) 1.70 (0.68–4.24) 0.25

Sex

Male 75 (58.6) 134 (49.3) 1

Female 53 (41.4) 138 (50.7) 1.43 (0.84–2.43) 0.18

Educational 
status

Higher 
secondary

27 (21.1) 21 (7.7) 1

Secondary 33 (25.8) 61 (22.4) 3.03 (1.41–6.54) 0.005

Primary 16 (12.5) 31 (11.4) 2.90 (1.22–6.89) 0.01

Informal 23 (18) 42 (15.4) 2.85 (1.17–6.94) 0.02

Illiterate 29 (22.7) 117 (43) 5.47 (2.41–12.44) <0.001

Ethnicity

Disadvantaged 
janajati

59 (46.1) 87 (32) 1

Relatively 
advantaged 
janajati

13 (10.2) 28 (10.3) 2.26 (1.00–5.09) 0.05

Upper caste 45 (35.2) 115 (42.3) 2.13 (1.26–3.61) 0.03

Lower caste 
and religious 
minorities

11 (8.6) 42 (15.4) 2.33 (0.96–5.64) 0.02

Occupation

Business 31 (24.2) 40 (14.7) 1

Daily wage 19 (14.8) 35 (12.9) 1.87 (0.82–4.26) 0.13

Housewife 21 (16.4) 42 (15.4) 1.66 (0.76–3.60) 0.20

Farmer 57 (44.5) 155 (57) 2.31 (1.24–4.30) 0.008

OR ‑ Odds ratio of choosing public facility, CI ‑ Confidence interval
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aBStraCt

Background: Haemophilus influenza type b (Hib) causes significant morbidity and 
mortality among young children in India. Hib vaccines are safe and efficacious; 
nevertheless, their introduction to India’s national immunization programme has 
been hindered by resistance from certain sectors of academia and civil society. We 
aimed to ascertain the attitudes and perceptions of Indian paediatricians towards 
Hib disease and vaccination.

Materials and Methods: A cross‑sectional survey of knowledge, attitude and 
practices on Hib and vaccines was undertaken among 1000 Indian paediatricians 
who attended 49th National Conference of Indian Academy of Pediatrics in 2012 
through use of a 21‑point questionnaire.

Results: 927 (93%) paediatricians completed the survey. 643 (69%) responded 
that Hib is a common disease in India. 788 (85%) reported prescribing Hib vaccine 
to their patients and 453 (49%) had done so for the past 5–15 years. Hib vaccine 
was used in combination with other vaccines by 814 (88%) of the participants. 
764 (82%) respondents thought Hib vaccine effective while 750 (81%) thought it to 
be safe. Fever, pain and redness were the most frequently reported post vaccination 
side‑effects. 445 (48%) paediatricians ranked universal use of Hib vaccine in the 
national immunization programme as the most important strategy to prevent and 
control Hib disease in India.

Conclusion: The excellent profile as reported by a large number of paediatricians 
from throughout India further strengthens evidence to support expanded use of 
currently available Hib vaccines. These findings should encourage the Government 
of India to initiate mass use of this vaccine nationwide.

Key words: Hib vaccine, immunization, India, paediatricians

InTRoducTIon

In India, Haemophilus influenzae type b (Hib) disease is 
a significant cause of morbidity and mortality in children 
younger than 5 years, particularly those in the poorest 
communities.[1] Reliable population-based disease data are 
scarce, however, hospital-based studies in India show Hib 
and Streptococcus pneumoniae (pneumococcus) infections 

to be the most common causes of childhood bacterial 
meningitis.[1-4] Hib vaccines are readily available in India 
and have been shown to be safe and more than 95% 
efficacious in diverse populations worldwide;[5] hundreds 
of millions of doses of Hib vaccine have been administered 
in the past two decades. Moreover, the World Health 
Organization (WHO) has urged all countries to include Hib 
conjugate vaccines in their routine infant immunization 
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schedules and has noted that lack of local surveillance data 
should not delay Hib vaccine introduction.[5]

More than 170 countries now include Hib vaccine in 
their national immunization programmes.[6] By contrast, 
introduction of the vaccine in India has been delayed. 
In 2008, India’s National Technical Advisory Group on 
Immunization recommended inclusion of Hib vaccine into 
the universal immunization programme (UIP).[7] Based on 
this recommendation, the Government of India decided 
to introduce Hib-containing pentavalent vaccine into the 
UIP of 10 Indian states in August 2009. However, a group 
of medical practitioners (including paediatricians), policy 
advisors and a former civil servant filed a writ petition 
questioning the rationale for the vaccine introduction, 
citing concerns about the safety of Hib vaccines and a lower 
Hib disease burden in India.[8-10] The Government of India 
halted introduction of the vaccine and convened an expert 
committee to review the available evidence. Based on that 
group’s recommendations,[11] the government decided to 
introduce the pentavalent vaccine in two south Indian 
states (Tamil Nadu and Kerala) in December 2011.[12]

The Indian Academy of Pediatrics recommended introduction 
of Hib vaccine into the UIP almost a decade ago.[13] To 
counteract the campaign against the introduction of Hib 
vaccine, the Academy’s Committee on Immunization decided 
to conduct a knowledge, attitude and practices survey among 
Indian paediatricians. The main objectives of this survey were 
to: (i) understand paediatricians’ viewpoints (knowledge, 
attitude and practices) on Hib disease and Hib vaccination in 
India; (ii) assess paediatricians’ attitudes towards the safety 
and efficacy of the vaccine; and (iii) quantify paediatricians’ 
vaccine use in practice.

MATeRIAls And MeThods

A cross-sectional survey, assessing background 
characteristics, of knowledge, attitude and practices 
regarding Hib disease and vaccination was undertaken 
among Indian paediatricians. This survey did not involve 
any issue that would have necessitated any ethical clearance. 
The nature of survey was explained to participants and 
written consent was obtained. Participants’ information 
was kept confidential and anonymous during every stage 
of this study. A preliminary version of survey questionnaire 
was piloted during the 14th National Conference of 
Pediatric Infectious Diseases in November 2011 among 
a small group of paediatricians. Based on their feedback, 
the questionnaire was further refined.

The survey was administered to paediatricians (with 
no distinction between public and private sectors) who 
attended 49th National Conference of Indian Academy 
of Pediatrics (PEDICON) in 2012. We assumed a total of 
40 000 registered paediatricians nationwide in public and 

private facilities, with an exposure to all forms of meningitis 
of 7%, worst acceptable result 5%, and 95% confidence 
interval (CI). The calculated sample size was 616; however, 
to allow for participant drop-out and nonresponse, we asked 
1000 paediatricians to participate. A list of paediatrician 
PEDICON 2012 registrants/attendees was serially numbered 
and a proportionate sample taken by random sampling. The 
21-point questionnaire was distributed to the randomly 
selected participants on the first day of PEDICON 2012 and 
was collected at the end of same day.

The survey tool assessed paediatricians’ knowledge 
and beliefs about Hib disease and vaccination. The 
following questions were included. “How common 
do you think is Hib disease in India?” “Do you think 
Hib infections form an emerging infectious disease?” 
“Do you think Hib is a significant cause of pneumonia 
in children?” “What investigation do you perform to 
establish an aetiological diagnosis of acute bacterial 
meningitis (ABM)?” “What percentage of culture/latex 
particle agglutination (LPA) positive ABM is caused by 
Hib bacteria?” “What investigations are performed to 
confirm clinical diagnosis of bacterial pneumonia?” “What 
percentage of positive blood culture performed by you 
may have Hib bacteria?”

Questions were asked about Hib vaccine efficacy and 
safety. “How protective do you think Hib vaccine is against 
Hib disease? How safe do you think this vaccine is?” 
Participants were also asked to share their understanding 
of parents’ knowledge about Hib disease/vaccine and 
future strategies to prevent and control Hib disease 
in India. Questions assessing Hib vaccine use in daily 
practice included the following. “How many cases of 
ABM/pneumonia you treat in your facility in a year?” 
“How frequently do you isolate Hib bacteria from blood 
cultures you perform?” “Are you prescribing Hib vaccine to 
your paediatric patients?” Paediatricians were specifically 
asked to define “criteria to prescribe and not to prescribe 
Hib vaccine”. Questions on safety concerns were also 
included. “How frequently you observe side-effects 
with Hib vaccine?” “Common side-effects of Hib and or 
Hib-containing vaccine encountered in your practice?”

Data were analysed by use of EpiInfo version 3.5.1. 
Descriptive analyses were done with univariate analysis 
to present results in mean and percentages. χ²-test was 
used to assess any significant differences in knowledge, 
attitude and practices among the paediatricians in the five 
geographical zones (north, south, east, central, west) of 
India. For all statistical tests, differences were considered 
significant at P < 0.05.

ResulTs

927 (92.7%) participants completed the survey. The age of 
respondents ranged from 20 years (a medical student) to 
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83 years (mean 46.33 years; SD = 12.0008); most (80%) 
were male. Table 1 summarizes characteristics of the 
respondents.

Knowledge of hib disease and vaccination
643 (70%) of paediatricians described Hib as a common 
disease in India (P = 0.458). There were no geographical 
differences among participants regarding knowledge about 
Hib disease and vaccination. One-third respondents from 
North and a quarter from South and East India described 
Hib as an emerging infectious disease (P = 0.409). Nearly 
two-thirds of respondents believed Hib bacteria to be a 
significant cause of both pneumonia and ABM in children. 
Almost a quarter of the respondents from North, South and 
East India selected Hib bacteria as a cause of pneumonia in 
children (P = 0.99). One-third of respondents in north and 
a quarter each in south and east India thought Hib bacteria 
was a significant cause of ABM in children (P = 0.570). 
More than half of those surveyed conducted cerebrospinal 
fluid (CSF) culture followed by LPA test for suspected 
ABM, while a quarter did both CSF culture and LPA to 
diagnose ABM. 260 (28%) of all respondents reported up 
to 5–25% of culture/LPA positive cases of ABMs in their 
practice were caused by Hib bacteria.

Attitudes towards hib disease and vaccination
764 (82%) of respondents thought Hib vaccine is 
effective; 22 (2%) described the vaccine as not protective; 
and138 (15%) were unsure or do not know. Similarly, 
750 (81%) of the paediatricians thought Hib vaccine to 

be safe while 29 (3%) considered it unsafe; the remaining 
47 (5%) responded that the vaccine was neither safe nor 
unsafe in their opinion and 102 (11%) were not sure or 
do not know. Respondents felt there was a general lack 
of awareness about Hib disease and vaccines among 
their patients’ parents. Only 121 (13%) of respondents 
answered that more than half of the parents visiting their 
facilities were aware of the disease and vaccine. When 
asked about universal use of Hib vaccine in the national 
immunization programme, 445 (48%) of paediatricians 
ranked this as the most important strategy to prevent and 
control Hib disease in India [Figure 1].

352 (38%) of respondents noted that they treat up to 
10 cases of pneumonia per month while 111 (12%) 
reported they treat more than 50 cases per month. 
Tests (other than chest X-ray) most commonly done were 
complete blood count 333 (36%), C-reactive protein 
269 (29%) and blood culture 213 (23%). Only 102 (11%) 
of respondents order these tests simultaneously in a case 
of suspected bacterial pneumonia and only 9 (1%) would 
perform lung aspiration. Nearly two-thirds (602) of 
respondents reported they have treated at least 5–10 cases 
of ABM in a year. Approximately one-third (282) of the 
paediatricians stated that they had isolated Hib bacteria 
from blood cultures sometimes, a similar proportion 
said they isolated it very rarely, while 43 (5%) noted 
the bacteria were frequently isolated. 142 (15%) of 
respondents had never isolated Hib bacteria from blood 
cultures while 142 (15%) were unsure or did not know. 
More than half (515) of the respondents thought that up to 
10% of positive blood cultures might contain Hib bacteria. 
These responses did not differ significantly among 
participants from the five geographical zones (P = 0.336).

hib vaccine usage practices and barriers to use
788 (85%) of the paediatricians reported that they 
prescribe Hib vaccine to their patients and a significant 

figure 1: Paediatricians’ perceived importance of proposed measures/strategies 
to prevent and control Hib disease in India. NIP = National immunization 
programme 

Table 1: Characteristics of respondents
Male n (%) Female n (%) All n (%)

Total 744 (80) 183 (20) 927 (100)

North India 237 (81) 57 (19) 294 (32)

South India 187 (75) 64 (25) 251 (27)

East India 186 (85) 32 (15) 218 (24)

Central India 58 (88) 8 (12) 66 (7)

West India 76 (78) 22 (22) 98 (11)
Qualifications

Doctor of medicine 542 (58)

Diploma in child health 299 (32)

Diploma of national board 52 (6)

Others (including Bachelor of Medicine and Bachelor of 
Surgery, MBBS)

34 (4)

Years of experience in clinical practice/job

<5 160 (17)

5–10 185 (20)

10–20 252 (27)

>20 330 (36)
Type of practice

Individual private facility 441 (48)

Multispecialty private hospital 151 (16)

Government facility 170 (18)

Medical college (teaching) 120 (13)

Other 38 (4)

DM ‑ Doctor of medicine, DCH ‑ Diploma in child health,  DNB ‑ Diploma of national board 



Vashishtha, et al.: Haemophilus influenza type b disease and vaccination in India

WHO South-East Asia Journal of Public Health 2013 | April–June | 2(2)104

geographical difference in prescription patterns was 
observed (P = 0.021). Usage of Hib vaccine among 
paediatricians in west and central India was lower 
than in other zones. Respondents from the west and 
central zones also comprised lower proportions of 
respondents (98 [11%] and 66 [7%], respectively) and 
appeared satisfied with the performance and safety of 
the vaccine (769 [83%] and 750 [81%], respectively). 
Efficacy and safety had almost negligible influence on 
their decision not to use this vaccine.

453 (49%) of the paediatricians had used Hib vaccine 
for 5–15 years and180 (19%) had used it for more than 
15 years. 219 (24%) had administered Hib vaccine for 
less than 5 years and very few (75 [8%]) were unsure or 
do not know. Nearly three-quarters (576) of respondents 
reported that they prescribe Hib vaccine to all patients 
while one-third (254) stated they prescribe it selectively 
to those who can afford the cost. 814 (88%) reported 
that they were using Hib vaccine in combination with 
other vaccines while nearly a quarter used stand-alone 
preparations or whichever is available and affordable. 
Reported use of Hib vacccine alone or in combination 
with diphtheria-pertussis-tetanus vaccines differed 
significantly among the five geographical zones, with 
stand-alone vaccine being used extensively in west and 
central India (P < 0.05). Nearly two-thirds (574) of 
respondents prescribed 5–50 doses of Hib vaccine in a 
month while only 134 (15%) administered more than 50 
doses per month. Only 82 (9%) paediatricians noted fever 
and 78 (8%) reported pain/redness at the injection as the 
most frequent postvaccination side-effect. 389 (42%) of 
the respondents reported never encountering adverse 
effects in patients who received Hib vaccination.

For 232 (25%) of respondents, high cost was the main 
reason for not prescribing Hib vaccine; 185 (20%) cited 
lack of evidence as the reason they did not administer 
the vaccine.

dIscussIon

To our knowledge, this is the first large-scale survey in 
India on paediatricians’ knowledge, attitude and practices 
related to Hib disease and vaccine use. The participants of 
this survey are major stakeholders and service providers 
for a vast majority of children of this country. Because 
of the location of the conference venue, most of the 
participants and respondents were from north India and 
there were fewer participants from south and east India. 
Since most of the respondents were working in the private 
sector and were members of the Indian Academy of 
Pediatrics, considerable bias in favour of vaccination was 
unavoidable. These results may not therefore represent 
the opinion of all paediatricians in India.

The findings of the survey show that most respondents 
believe Hib is a common infectious disease and is 
responsible for significant proportion of pneumonia and 
bacterial meningitis cases in children. The findings also 
confirm that pneumonia has a larger disease burden 
than ABM; respondents treat 24–60 times more cases of 
pneumonia than ABM in a year.

Respondents’ beliefs about Hib may reflect the fact that 
these paediatricians are based in urban areas and may 
have better access to current evidence. Nevertheless, 
this strong perception of the respondents was not 
reflected in their clinical practice, since very few (11%) 
were attempting to make an aetiological diagnosis of 
pneumonia. Similarly, only 50% of the respondents 
were performing CSF cultures and only 7% found Hib 
bacteria responsible for >50% instances of culture/LPA 
positive ABMs. Most respondents believed Hib bacteria 
were isolated only “rarely” or “sometimes” from blood 
cultures. In practice, more than 50% had isolated Hib 
bacteria from blood cultures in less than 10% of instances. 
Isolation of Hib bacteria from clinical samples therefore 
seems to be a rare event, yet most of the respondents 
believed Hib to be a fairly common childhood disease. 
This “disconnect” between respondents’ perceptions and 
practice may be attributed partly to the difficulty faced 
by the respondents in isolating Hib bacteria from clinical 
specimens and largely to widespread teaching of Hib as a 
common pathogen responsible for paediatric pneumonia 
and meningitis. It is widely thought that isolation of 
Hib bacteria is difficult and requires special laboratory 
media.[14] Further research is needed to ascertain this 
belief.

85% of the paediatricians in this study said they prescribe 
Hib vaccine and their experience with the vaccine was 
fairly lengthy. This finding supports another national study 
in which more than 95% Indian paediatricians prescribed 
the vaccine.[15] According to the survey participants, the 
Hib vaccine has an impressive safety profile; the most 
frequent side-effects were of minor in nature. These 
findings are in accord with several studies that illustrate 
the safety and efficacy of Hib vaccines.[16-18]

Respondents cited universal use of Hib vaccine in the 
national immunization programme as the most important 
measure to control and prevent Hib diseases in India; 
utility of proper case management and reduction of 
indoor air pollution were less-favoured preventive 
measures. A few studies conducted in India have also 
confirmed universal Hib vaccine use to be a cost-effective 
strategy.[1,19-21] It is of note that there is a perceived lack 
of awareness about Hib disease and vaccine among 
paediatric patients’ parents, which may reflect a lack of 
sensitization of the general population.
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conclusIon

The survey showed that paediatricians commonly 
encounter pneumonia and ABM in their clinical practice 
and have also isolated Hib bacteria in blood and CSF 
cultures. The excellent profile reported by this large 
number of paediatricians practising throughout India 
further strengthens evidence for the safety of currently 
available Hib vaccines. These findings should encourage 
the Government of India to initiate mass use of this vaccine 
nationwide.
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aBStraCt

Background: India faces an acute shortage of health personnel. Together with 
inequalities in distribution of health workers, this shortfall impedes progress towards 
achievement of the Millennium Development Goals. The aim of this study was to 
assess health‑workforce distribution, identify inequalities in health‑worker provision 
and estimate the impact of this maldistribution on key health outcomes in India.

Materials and Methods: Health‑workforce availability and production were 
assessed by use of year‑end data for 2009 obtained from the Indian Ministry of 
Statistics and Programme Implementation. Inequalities in the distribution of doctors, 
dentists, nurses and midwives were estimated by use of the Gini coefficient and 
the relation between health‑worker density and selected health outcomes was 
assessed by linear regression.

Results: Inequalities in the availability of health workers exist in India. Certain 
states are experiencing an acute shortage of health personnel. Inequalities in 
the distribution of health workers are highest for doctors and dentists and have a 
significant effect on health outcomes.

Conclusion: Although the production of health workers has expanded greatly 
in recent years, the problems of imbalances in their distribution persist. As India 
seeks to achieve universal health coverage by 2020, the realization of this goal 
remains challenged by the current lack of availability and inequitable distribution 
of appropriately trained, motivated and supported health workers.
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InTRoducTIon

In low-income countries, despite the availability of effective 
interventions for many priority health problems and 
enhanced developmental assistance, progress towards 
the health Millennium Development Goals is impeded 
by the shortage of trained, motivated and supported 
health workers.[1,2] Health workers play a central role in 
ensuring the appropriate management of all aspects of the 
health system: From logistics and facility management to 
finances and health-care interventions.[3] Furthermore, 
because a society’s health and its development are strongly 
linked, health workers have an indirect but crucial role 
in the achievement of sustainable human and economic 

development.[4] There have been efforts to expand the 
health workforce to meet demand. However, these 
efforts have been hampered by increases in factors such 
as population size, purchasing power for health services 
within communities, life expectancy and the prevalence of 
noncommunicable diseases and other chronic conditions.[5]

India is a conglomeration of states with diverse levels of 
socioeconomic status, governance, health systems and 
health situations. As elsewhere, India has shortages and 
maldistribution within its health workforce that have 
contributed to inequities in health outcomes. India’s health 
workforce is a combination of both registered, formal 
health-care providers and informal medical practitioners, 
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the latter being the first point of contact for a large 
proportion of the population.[6]

The country is unique because an expanding private 
for-profit sector is juxtaposed against a vast network of 
public sector health facilities, which compete for a common 
pool of health human resources. Moreover, despite an 
increasing shortage of local health professionals, India 
has emerged as the most important source country in the 
global health-workforce market. According to the 2006 
World Health Report, India had 0.60 doctors, 0.80 nurses, 
0.47 midwives, 0.06 dentists and 0.56 pharmacists, 
respectively, per 1000 population. In absolute terms, 
reversal of the country’s shortfall in health workers was 
estimated to require an investment of almost US$ 2 billion 
per year by 2015.[7]

In addition to the known shortage of health workers, there 
is a common perception that large in-country inequalities 
exist in their distribution. To date, the evidence to support 
this proposition has been limited, owing to a lack of 
reliable disaggregated data at the country level. This 
study therefore used the most up-to-date data available 
to assess the production, employment and distributional 
patterns of health workers in India. Inequalities in 
health-worker distribution at the state level and the 
impact of this maldistribution on key health outcomes 
were also assessed.

dATA And MeThods

no ethics committee approval was required for this 
research
Although WHO defines health workers[7] as “all people 
engaged in actions whose primary intent is to enhance 
health”, the term “health worker” in this study was 
restricted to three categories: Doctors, dentists and 
nurses/midwives. Year-end data for 2009 on these health 
workers at the state level were obtained from the Indian 
Ministry of Statistics and Programme Implementation’s 
2011 Report on Health and Family Welfare.[8] In this 
report, estimates on health-worker stock were derived 
from three databases: (i) allopathic medical practitioners 
registered with state medical councils; (ii) dental surgeons 
registered with the central/state dental councils; and (iii) 
information on registered nurses and midwives available to 
the Indian Nursing Council and Central Bureau of Health 
Information, Directorate General of Health Services, 
Government of India. In addition, national and state data 
on the number of educational institutions in medicine, 
dentistry and nursing/midwifery, as well as the number 
of admitted students, were extracted from the Medical 
Council of India (MCI), Dental Council of India (DCI) 
and Indian Nursing Council (INC) databases. [9-11] Ministry 
of Health and Family Welfare documents were used to 
assess the employment of health personnel and number 

of vacant health-worker posts.[12] This latter analysis was 
limited to the public sector, since data on private-sector 
employment were not available.

For state-wise analysis, population projections published 
by the Registrar General of India[13] were adjusted for 
differences in the projected and estimated populations 
from the 2011 census.[14] Densities of health workers 
were calculated from the workforce data described above 
and census data on populations. National time trends for 
health-worker densities were calculated for 2000–2009. 
Where subnational data were available, Lorenz curves 
and Gini indices were calculated to assess geographical 
inequalities in doctor, dentist and nurse/midwife densities. 
The Gini coefficient and Lorenz curve are measures of 
inequality and have been used in previous studies of health 
workforce inequality.[15,16] This inequality analysis was 
based on the density at the first administrative division 
below national level, which is equivalent to the state 
level in India.

Spearmans’s rank correlation coefficient was calculated 
to assess the relation between health-worker density and 
gross domestic product (GDP) at the state level. GDP 
data were derived from Reserve Bank of India Handbook 
of Statistics on Indian Economy.[17] The relation between 
health-worker density and selected health outcomes was 
assessed by linear regression of data on infant mortality, 
maternal mortality, mortality in children younger than 
5 years and measles immunization coverage from the 
2010 Government of India Annual Report to the People 
on Health[18] against the density of health professionals. 
All variables were transformed into natural logarithms. 
Data analyses were done with STATA version 10.0.

ResulTs

health‑worker availability
Table 1 shows the absolute numbers and category-wise 
density (per 1000 population) of doctors, dentists and 
nurses including midwives at the national and state levels. 
In 2009, India had 761 806 doctors, 104 603 dentists and 
1 650 180 nurses and midwives. At the national level, the 
aggregate density of doctors, nurses and midwives was 
2.08 per 1000 population, which was lower than WHO’s 
critical shortage threshold of 2.28.[7] There were gross 
inequalities in the availability of these health workers at 
the subnational level. For example, states such as Bihar, 
Uttar Pradesh, Uttarakhand, Jharkhand and Chhattisgarh 
had especially severe shortages of health workers [less 
than 1 per 1000 population; Table 1].

The 1993 World Development Report[19] recommended 
that the ratio of nurses to doctors should exceed 2:1 
as a minimum, with 4:1 or higher considered best for 
cost-effective quality care. In 2009 the ratio of nurses 
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Table 1: State‑wise availability of doctors, dentists, nurses and midwives – 2009
States Population 

(million)a
Health‑worker numbersa Health‑worker density per 1000 population Ratio of nurses 

and midwives 
per doctor

Doctors Dentists GNMs ANMs Doctors Dentists Nurses and 
midwives

Combinede 

Andhra Pradesh 83.11 62 349 6510 136 477 112 269 0.75 0.078 2.99 3.74 3.99

North‑east statesb 49.84 19 324 944 20 285 23 375 0.39 0.019 0.88 1.26 2.26

Madhya Pradesh 70.28 25 662 2002 96 574 27 566 0.37 0.028 1.77 2.13 4.84

Bihar 100.94 36 559 2807 8883 7501 0.36 0.028 0.16 0.52 0.45

Chhattisgarh 24.85 2746 407 3945 1900 0.11 0.016 0.24 0.35 2.13

Goa 1.37 2716 687 N/A N/A 1.99 0.503 N/A N/A N/A

Gujarat 58.76 45 058 2684 88 258 36 427 0.77 0.046 2.12 2.89 2.77

Haryanac 24.51 4132 2059 17 821 13 727 0.17 0.084 1.29 1.46 7.64

Himachal Pradesh 6.72 705 772 8550 10 152 0.10 0.115 2.78 2.89 26.53

Jammu and 
Kashmir

12.22 10 906 1090 N/A N/A 0.89 0.089 N/A N/A N/A

Jharkhand 32.06 2933 NA 1998 3405 0.09 NA 0.17 0.26 1.84

Karnataka 59.86 83 177 25 612 136 421 48 509 1.39 0.428 3.09 4.48 2.22

Kerala 32.90 37 835 6655 85 624 28 378 1.15 0.202 3.46 4.61 3.01

Maharashtra 109.27 134 859 18 159 93 032 33 158 1.23 0.166 1.15 2.39 0.94

Orissa 41.20 16 734 537 63 167 49 170 0.41 0.013 2.73 3.13 6.71

Punjabc 27.07 38 434 7348 45 801 18 152 1.42 0.271 2.36 3.78 1.66

Rajasthan 66.42 27 654 364 37 667 22 239 0.42 0.005 0.90 1.32 2.17

Tamil Nadud 71.20 84 525 11 609 186 972 54 124 1.19 0.163 3.39 4.57 2.85

Uttar Pradesh 192.62 55 355 5572 21 042 27 328 0.29 0.029 0.25 0.54 0.87

West Bengal 89.65 58 059 2054 48 470 56 302 0.65 0.023 1.17 1.82 1.80

Uttaranchal 9.82 3085 451 92 700 0.31 0.046 0.08 0.39 0.26

Delhi 15.83 8999 6280 26 547 2160 0.57 0.397 1.81 2.38 3.19

India 1183.56 761 806 104 603 1 127 626 576 542 0.64 0.088 1.44 2.08 2.24

GNM=General Nursing and Midwifery, ANM=Auxiliary Nurse Midwifery, N/A=data not available aPopulation data and health‑professional statistics for 2009 from 
references 9‑14; binclude Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura and Sikkim; cinclude data from Chandigarh proportionate to state populations, dincludes 
the Union Territories, i.e., Chandigarh, Puducherry, Daman and Diu, Lakshwadeep, Andaman and Nicobar and Dadar Nagar Haveli; eincludes doctors, nurses and midwives

to doctors in India was 1.5:1, while the ratio of nurses/
midwives to doctors was 2.2:1. There was substantial 
variation at the state level, the ratio being lower than the 
national average in six out of the eight Empowered Action 
Group statesa [Table 1]. In the decade between 2000 
and 2009, both the absolute numbers and the densities 
of doctors, dentists and nurses/including midwives 
have steadily increased. Figure 1 illustrates the trend in 
densities.

health‑workforce production
Review of the available data on training of health 
workers highlights three important developments. First 
is the recent rapid expansion in the training capacity of 
health workers. Between 1991 and 2013, the number of 
admissions to medical colleges increased from 22 438 
to 49 508, i.e. by 121%, while within the same period 
admissions to dental institutions expanded from 3100 to 
23 800, i.e. by 668%.[9,10] Similar increases occurred in 
nursing. In 1997, there were 659 General Nursing and 
Midwifery and 485 Auxiliary Nurse Midwifery institutes, 

which increased more than threefold to 2487 and 1307 
institutes, respectively, in 2012. Likewise, the number 
of recognized nursing institutes offering the Bachelor 
of Science in Nursing (BSc) degree has increased from 
165 in 2004[20] to 1507 in 2012 [Table 2].[11] There were 
clear inequalities in the distribution of these training 
institutions among states. Although the Empowered 
Action Group states account for almost half of the 
country’s population, they house only approximately 
one-fifth of the medical colleges and a quarter of the 
dental and nursing institutes.

figure 1: Density of health professionals per 1000 population – 2000–2009

a.  States with poor health outcomes identified on a priority basis by 
the National Rural Health Mission in India: Bihar, Chhattisgarh, 
Uttar Pradesh, Madhya Pradesh, Orissa, Jharkhand, Uttarakhand 
and Rajasthan.
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Table 2: State‑wise production capacity of nurses and 
midwives – 2012
States Number of 

institutions or schools
Annual production 

capacity

GNM ANM BSc GNM ANM BSc

Andhra Pradesh 249 46 221 10 924 1315 11 481

North‑east statesa 53 29 18 1543 829 883

Madhya Pradesh 201 115 106 7950 3765 5245

Bihar 10 40 1 426 1198 40

Chhattisgarh 29 66 48 1046 2205 2260

Goa 2 1 3 70 20 130

Gujarat 79 60 37 3155 2040 1695

Haryana 53 53 23 2140 1830 1065

Himachal Pradesh 31 6 12 1170 185 540

Jammu and 
Kashmir

11 8 4 470 285 180

Jharkhand 21 23 5 735 685 230

Karnataka 543 44 336 25 214 1325 18 133

Kerala 225 16 121 7015 390 6630

Maharashtra 119 347 85 3624 7493 3820

Orissa 51 80 14 1860 2230 690

Punjab 181 129 86 8893 4440 4170

Rajasthan 185 39 144 8760 1170 6296

Tamil Nadu 196 17 157 5540 435 8790

Uttar Pradesh 160 112 38 7520 3800 1760

West Bengal 54 58 16 2021 2555 705

Uttaranchal 12 12 7 380 315 320

Delhi 17 4 12 705 150 605

Union Territoriesb 5 2 13 160 40 935

India 2487 1289 1507 101 321 38 700 76 603

GNM=General Nursing and Midwifery, ANM=Auxiliary Nurse Midwifery aInclude 
Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, Arunachal Pradesh and 
Sikkim; binclude Chandigarh, Puducherry, Daman and Diu, Lakshwadeep, Andaman 
and Nicobar and Dadar Nagar Haveli. Data source: Indian Nursing Council, 2012

Second, there has been a notable increase in the private 
sector’s involvement in medical education. Prior to 1991, 
there were 144 medical colleges in India, 101 (70%) 
of which were public colleges. By 2013, the number 
of institutions recognized or approved by the MCI had 
increased to 371. There has been a disproportionate 
increase in the number of nongovernment colleges; 
152 (67%) of the 227 new institutions are private.[9] 
Similarly, before 1991, there were 49 dental colleges, of 
which 23 (47%) were government owned. As of 2013, 
246 new dental institutions recognized or approved by the 
DCI have been added to the existing list, of which almost 
all (229) are in the private sector [author’s calculation 
based on data from reference 10; Table 3].

Third, despite the consistent increase in health-worker 
production, posts in public-health facilities remain 
unfilled. Between 2007[21] and 2009,[22] the stock of 
health workers, i.e. doctors, dentists, nurses and midwives 
increased by 264 225. Over the same period, however, 
the total number of vacant posts in government health 
staff positions improved little or increased. For instance, 

vacant posts for medical officers at primary health centres 
and specialists at community health centres, increased by 
43.6% and 17.5%, respectively, during 2005–2010, with 
Empowered Action Group states contributing to two-fifths 
of these vacancies.[13,23] Even when allowance for staff 
attrition and creation of new posts is made, the trends in 
vacancies do not match production patterns.

distribution of health workers
Intra-state differences in health-worker availability, 
which may be associated with the urban–rural divide 
and corresponding economic disparities, could not be 
assessed owing to lack of access to district-level data. The 
analysis was therefore limited to inter-state inequalities in 
availability of doctors, dentists, nurses and midwives in 
2009. Overall inter-state inequalities were very high, with 
Gini coefficients of 0.424 for doctors, 0.569 for dentists 
and 0.412 for nurses (note that these Gini coefficients 
are calculated across population groups – states with an 
average population of 33 815 979 individuals – rather 
than across individuals themselves).

There was a positive correlation between state 
GDP and density of doctors, dentists, nurses and 
midwives (Spearman’s rho = 0.353; P = 0.116), implying 
that low-income states are disadvantaged in terms of 
concentration of health workers.

Table 4 presents the regression results of selected 
national health outcomes and worker density. The results 
indicate that the density of doctors, nurses and midwives 
is associated with the variation in rates of maternal 
mortality, infant mortality, under-5 mortality and measles 
immunization. The effect of increased density was greater 
in reducing maternal than in reducing child mortality.

dIscussIon

As India strives to achieve universal health coverage, 
improvement in health-care delivery through the availability 
of skilled and motivated health workers is essential.[8] A 
clear understanding of the health-workforce situation is 
critical to the development of effective policies to develop 
and manage a responsive workforce. Human resource 
shortages hinder scale-up of health services and limit the 
capacity to absorb additional financial resources.[24]

The primary data used in these analyses are the numbers of 
health personnel registered with the respective professional 
councils and therefore have several limitations. These 
councils do not maintain live registers, except for doctors 
in Delhi. The information they provide may be inaccurate 
owing to nonadjustment for deaths, migrations and 
retirements, or double counting of workers registered in 
more than one state. Furthermore, not all state councils 
follow the same procedure for registration, which may 
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Table 3: State‑wise production capacity of doctors and dentists – 2013
States Number of institutionsa Annual production capacity

Medical Dental Medical Dental

Government Privated Government Privated Government Privated Government Privated

Andhra Pradesh 15 27 3 17 2400 3800 180 1510

North‑east statesb 9 2 2 0 876 200 90 0

Madhya Pradesh 6 6 1 14 800 900 40 1320

Bihar 9 3 1 5 940 260 40 280

Chhattisgarh 4 1 1 5 450 150 100 500

Goa 1 0 1 0 150 0 40 0

Gujarat 9 10 2 12 1530 1400 140 1090

Haryana 3 3 1 9 400 350 60 840

Himachal Pradesh 2 1 1 3 200 150 60 220

Jammu and 
Kashmir

3 1 2 1 400 100 100 100

Jharkhand 3 0 0 3 350 0 0 250

Karnataka 12 34 2 43 1500 5255 110 2990

Kerala 7 18 3 20 1100 2000 120 1150

Maharashtra 20 25 4 31 2740 3245 240 2760

Orissa 3 5 1 4 550 500 20 360

Punjab 3 7 2 14 400 695 80 1210

Rajasthan 7 3 1 13 1300 350 40 1210

Tamil Nadu 21 20 1 28 2665 2900 100 2570

Uttar Pradesh 14 16 3 27 1827 1500 130 2650

West Bengal 14 2 3 1 2050 300 220 100

Uttaranchal 2 2 0 2 200 250 0 200

Delhi 6 2 3 0 850 200 140 0

Union Territoriesc 3 7 2 3 325 900 140 300

India 176 195 40 255 24 003 24 205 2190 21 610
aIncludes only recognized, approved or permitted institutes; bincludes Assam, Manipur, Meghalaya, Mizoram, Nagaland, Tripura, Arunachal Pradesh and Sikkim; cincludes 
Chandigarh, Puducherry, Daman and Diu, Lakshwadeep, Andaman and Nicobar and Dadar Nagar Haveli; dincludes societies, trusts, municipal corporations. Universities and 
private enterprises. Source: Medical Council of India; Dental Council of India, 2012

Table 4: Linear regression for maternal, infant and under‑5 mortalities and for measles vaccination coverage by 
health‑worker density
Independent variable Maternal mortality Infant mortality Under‑5 mortality Measles vaccination 

coverage

Coefficient t P>|t| Coefficient t P>|t| Coefficient t P>|t| Coefficient t P>|t|

Density of doctors –1.01 –2.92 0.009 –0.89 –2.32 0.030 –0.92 –2.28 0.035 1.13 1.55 0.134

Density of nurses 
and midwives

–1.60 –3.38 0.004 –0.36 –0.65 0.521 –0.99 –2.03 0.058 2.75 2.82 0.010

Combined density of 
doctors and nurses

–1.32 –3.58 0.002 –0.87 –1.73 0.099 –0.93 –2.28 0.035 2.53 2.69 0.014

compromise direct comparisons. Data for health workers 
in some states (e.g. north-east India) are not available 
because there are no state-specific professional councils. [6] 
In addition, the analyses were limited to the supply or 
availability of health workers and do not examine the 
factors such as the quality or adequacy of services provided. 
Nevertheless, the data used provide the most up-to-date 
information on India’s health workforce, are maintained by 
the WHO Global Atlas[25] and have been used extensively 
for both intra-country and cross-country comparisons.

Notwithstanding these limitations, this analysis has 
highlighted some key issues that the Government of 

India and development partners should consider when 
addressing the health human resource crisis. There is gross 
inadequacy of the current stock of health workers available 
and significant inequalities in their distribution between 
the different states. Poorly performing states, in terms of 
health outcomes, have a greater shortfall in the number 
of health workers. These shortages highlight the need 
to develop and implement high quality, evidence-based, 
costed workforce plans, especially in the poorest and most 
fragile states.

In the past two decades, there has been tremendous 
progress in increasing the training capacity. This 
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analysis suggests three key findings regarding workforce 
production. First, the increase in training capacity has 
been largely because of the growth in private-sector 
involvement in medical education. This trend seems likely 
to increase, since incentives and regulation relaxations 
have been introduced to encourage private investment 
in medical education. While privatization of medical 
education has helped to overcome the shortcomings 
resulting from inadequate expansion of the training 
capacity in the public sector, it has also raised questions on 
the quality of medical training. An example of an initiative 
to standardize the quality of medical education is the 
MCI’s decision to introduce a single National Eligibility 
and Entrance Test for undergraduate admissions at all 
government and private medical colleges. This test has 
not yet been implemented and there is scepticism as to 
how it might be transparently and fairly applied to the 
800 000 students who would take the test each year.[26] 
Second is the gross inequality in the distribution of the 
training institutes among the different states. These 
institutes are primarily clustered in states with high GDPs, 
where the issues related to shortages of health workers 
are relatively less acute. Third is the increased mismatch 
between health-worker production and vacant staff posts 
in the public-health systems. This finding suggests that 
increases in the production and overall supply of medical 
graduates will not necessarily address the public sector 
shortages. Other strategies will need to be introduced to 
encourage health workers to serve in the public sector.

These findings highlight major inequalities in the 
distribution of health workers between the states. The 
imbalances in the distributions of doctors and dentists were 
found to be higher than those for nurses. Our estimates of 
the inter-state inequality in the health-worker distributions 
were similar to previously reported estimates.[16] The Gini 
index for doctors was 0.424 and for nurses and midwives 
was 0.412, while in a previous report[16] it was estimated 
to be 0.4365 and 0.5271, respectively. These findings 
suggest that over a period of almost a decade there has 
been minimal improvement in the distribution pattern 
of doctors, despite rapid increases in production. The 
current estimates do however suggest an improvement 
in the distribution of nurses and midwives.

Economically disadvantaged states had both lower 
densities of workers and less-educated workforces. These 
inequalities in the availability of health workers possibly 
explain the inequities in health outcomes across the 
states, as demonstrated in the regression results. Since 
less-developed states are likely to have lower levels 
of investments in health and health systems, training, 
recruitment and retention of skilled health workers will 
remain a persistent challenge.

These findings suggest the need to trial alternative 
service delivery mechanisms. Some states have already 

experimented with the provision of doctors with lower 
levels of training.[6] While the effectiveness of this cadre 
of health workers and the quality of care provided 
remains to be formally evaluated, the central government 
has expressed plans to expand the model. It has been 
proposed that a new cadre of rural health workers will 
be trained through a course that is an abridged version 
of the traditional medical degree, with a focus on 
core competencies such as disease prevention, health 
promotion and rehabilitation. This Bachelor of Rural 
Medical Science has been advocated as innovative move 
to address the country’s rural health-care challenges.[27]

The observed shortages in health workers also 
suggests the need to strengthen further the available 
alternative workforce such the Accredited Social Health 
Activists (front-line health workers introduced under the 
National Rural Health Mission) and the Ayurvedic, Yoga and 
Naturopathy, Unani, Siddha and Homoeopathy (AYUSH) 
doctors. Both of these providers can play a vital role in 
enhancing access to basic health-care services, especially 
at the community level.[28]

In conclusion, while production of health workers has 
greatly expanded in recent years, this has been at the cost 
of increased privatization of medical education in India. 
The rapid growth in the production of health workers such 
as doctors, dentists, nurses and midwives has not helped 
fill vacant positions in the public-health system. Further, 
the problems of imbalances in the distribution of these 
health personnel persist, with certain states remaining at a 
disadvantage. These findings suggest that mere increase in 
production capacity is unlikely to resolve the issues related 
to health-worker availability or distribution. There is an 
urgent need to adopt sustained and innovative actions to 
address India’s current health-workforce crisis.
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aBStraCt

Critical to the successful implementation of a national medicines strategy is evaluation 
of the policy and ongoing monitoring of medicine use. Methods for monitoring 
medicines use within countries vary depending on the country and its stage of 
medicines policy development and implementation. In this paper, we provide four 
case studies on monitoring medicines use to support national medicines policy 
development and implementation. Cases come from Bhutan, Indonesia, Malaysia 
and the Republic of Korea.

Key words: Bhutan, case studies, Indonesia, Malaysia, national medicines 
strategy, rational medicines use, Republic of Korea

InTRoducTIon

Access to essential medicines is a serious challenge 
for many countries in the Asia Pacific region. For 
this reason, the World Health Organization (WHO) 
has been working with countries to develop national 
medicines policies.[1] These policies aim to: (i) support 
access to high-quality, safe and effective medicines; 
and (ii) support the rational (or quality use) of those 
medicines. Throughout the region, countries are in various 
states of implementation of their strategies, with some 

countries in the early stages, while other countries have 
well-developed, fully functional policies.[2] In May 2012, 
the Asia Pacific Conference on National Medicines Policies 
was held in Sydney, Australia.[3] Delegates from countries 
throughout the region shared their knowledge, skills and 
experiences in implementing their national medicines 
policies. One subject discussed was how countries are 
monitoring medicine utilization. Knowledge of the impact 
of the medicines policy, particularly on access to and use 
of medicines, is critical to support further development 
and implementation.
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In this paper, we describe four different approaches 
to evaluation of medicines policy implemented 
by four countries in the region with differing 
circumstances. The case studies come from Bhutan, 
a small lower-middle-income country, Indonesia, a 
large lower-middle-income country, Malaysia, an 
upper-middle-income country and the Republic of 
Korea, a high-income country. The countries represent 
different health systems at different stages in their 
policy development. Not surprisingly, their methods 
for monitoring medicine use also vary, ranging from 
paper-based systems in regional health centres to 
sophisticated electronic data sets capturing complete 
populations and held centrally. The lessons learnt from 
these countries individually and collectively may assist 
other countries in monitoring medicines use.

Bhutan
Bhutan is a small country of 730 000 people with a 
gross national income per person of $5730 (2011 
data; purchasing power parity in international 
dollars [PPP dollars]).[4] Health expenditure per person 
is $236.2 (PPP dollars) and life expectancy at birth is 
67 years.[4] Bhutan first established an essential drugs 
policy in 1986, which included a national essential drugs 
list. By 1987, the national drug policy was in place. The 
first standard treatment guideline was implemented in 
1989 and a national formulary was in place by 1994. 
Supporting legislation was passed in 2005 and the revised 
national drug policy developed in 2007.

To support implementation of the policy, the Bhutan 
Government established the Essential Medicines and 
Technology Division in 2008. The division is responsible 
for providing systematic, evidenced-based information to 
the Ministry of Health to support decision-making for new 
technologies; the assessment of use of medical supplies at 
all levels of health facilities; and the promotion of rational 
prescribing, good storage and dispensing practices. To 
evaluate progress, the division uses a subset of the World 
Health Indicators for monitoring medicines policy.[5] Drug 
utilization reports that assess drug consumption and 
prescribing patterns are collected every 6 months and 
a monthly prescription survey to assess rational use of 
medicines is also done. aReports are currently collected 
from almost half the hospitals and approximately a quarter 
of the health facilities in Bhutan.

Evaluation has shown that almost all medicines prescribed 
are from the essential drugs list and prescribing by generic 
name increased to more than 85% in 2012. Approximately 
90% of prescriptions also record a diagnosis. Just 
over 40% of prescriptions include at least one antibiotic, 
while 4% include injectable drugs and 5% include 

steroids. Monitoring involves only whether drugs belong 
to the national essential medicines list and the number 
of medicines per prescription; more detailed aspects of 
the use of medicines-e.g., whether they are correctly 
indicated, given in the correct dose or underutilized – are 
not monitored. Since the government provides all 
medicines and the private sector is almost nonexistent 
outside border towns and the capital city, nonessential 
medicine use is very low. The same indicators are used 
for primary care centres and district hospitals. Monitoring 
in the few referral hospitals in Bhutan is not reported.

Some of the challenges with implementation include 
provision of staff time and training to analyse the reports 
and motivation of health facilities to complete the reports, 
particularly when district staff are not able to analyse 
their own data and when feedback of results is delayed 
because of human resource constraints. The continuous 
collection of surveys over time is enabling documentation 
of improvements in medicine use and early identification 
of emerging problems.

Indonesia
Indonesia is a large lower-middle-income country, with 
a population of 231 million people and a gross national 
income per person of $4810 (2012 data; PPP dollars).[4] 
Health expenditure per person is $126.9 (PPP dollars) and 
life expectancy at birth is 69 years.[4] The geographical 
distribution of people across the 13 000 islands that 
make up the country creates some challenges in medicine 
management. Indonesia established its national medicines 
policy in 1983. After sustained implementation and, 
in particular, a decentralization policy that delegated 
the authority of health services to local government, 
the national medicines policy was revised in 2006. In 
implementing the revised policy, the Ministry of Health 
paid serious attention to activities supporting rational 
use of medicine as one of the three main objectives of the 
national medicines policy.

Good progress has been made implementing the rational 
use of medicines programme, particularly at the primary 
health-care level, including implementation of educational, 
regulatory and managerial strategies as well as monitoring 
medicine use at health centres throughout the country. 
The monitoring activities involve collection of data by use 
of the WHO Indicators for National Drug Policies.[5] Data 
are collected within a sampling frame, which involves two 
primary health-care facilities within each of two district 
health offices from each province across the country.

There are 33 provinces throughout the country. Data are 
collected daily by the health centres, using paper-based 
forms and including 25 cases for each indicator. These 
data are sent monthly to the district or municipal health 
office, where the data are compiled and reports sent every 
3 months to the provincial health office. These data are aExamples of data-collection forms are available from the authors
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further aggregated and sent every 6 months to the Ministry 
of Health. The final aggregation at the Ministry of Health 
enables an annual report of the national performance 
indicators to be produced. This method of data collection 
enables aggregation of results and yearly indicators to be 
assessed as well as variation in medicine use by province 
to be assessed.

Results from 27 provinces showed that antimicrobial use 
reduced between 2010 and 2011 for nonpneumonia upper 
respiratory tract infections (from 60.02% to 41.36%) 
and nonspecific diarrhoea (from 62.33% to 36.88%). 
Longer-term trends will need to be established to draw 
conclusions about whether this fall in use is sustained. 
Average number of medicine items per prescription – an 
indicator of polypharmacy – reduced slightly from 3.59 to 
3.47 but the percentage of patients receiving an injection 
for myalgia was unchanged (3.72% in 2010 and 3.96% in 
2011). Barriers to monitoring use include human resource 
constraints in primary health-care units to collect data.

Malaysia
Malaysia is an upper-middle-income country of 29 million 
people with an estimated gross national income of 
$15 720 per person (2011 data; PPP dollars).[4] Health 
expenditure per person is $558.6 (PPP dollars) and life 
expectancy at birth is 74 years.[4] Malaysia’s national 
medicines policy was first established in 2006.[6] The 
policy includes core components of the quality, safety and 
efficacy of medicines, drug availability, drug affordability 
and quality use of medicines. It also includes supportive 
components of human resource development, research 
and development, technical cooperation and management.

Malaysia monitors medicine use with a combination of 
data sources, including the National Pharmacy Services 
Statistics, National Medicines Use Survey (NMUS) and the 
National Medicines Price Survey.[7] The National Pharmacy 
Service Statistics aims to collect data on pharmacy services 
throughout Malaysia. Monitoring occurs quarterly and is 
useful for policy-makers to improve pharmacy services. 
The NMUS is supported by the Ministry of Health and aims 
to provide information on the use of medicines over time 
at the institutional, local, regional and national level. The 
data are used to estimate utilization, provide an overall 
pattern of prescribing, and enable an assessment of quality. 
Quality is assessed by comparisons of use with known 
patient demographics and the known prevalence of clinical 
conditions. The data are also used to estimate expenditure 
on pharmaceuticals, to describe price variation and 
to monitor and evaluate the effect of interventions to 
improve medicine use. The data used in the NMUS 
include procurement data from public (hospitals and 
clinics) and private (hospitals) health institutions, 
prescription data from private general practitioners, as 
well as medicines dispensing data from retail pharmacies. 
Data are not available from import or production data, 

domestic sales data or household consumption. Thus, 
the data are limited to prescription-only or pharmacy 
medicines and a few over-the-counter medicines (such 
as acetylsalicylic acid) but do not include traditional 
medicines and dietary supplements. Private medical 
specialists are also not included, thus prescriptions of 
highly specialized medicines for particular conditions may 
be underestimated.

Medicines are coded in the data set according to the WHO 
Anatomical and Therapeutic Chemical Classification[8] 
with the defined daily dose (DDD)[8] consistent with the 
WHO definition and based on the main indication in adults. 
Limitations include that prescription does not necessarily 
indicate consumption and no household consumption data 
are collected. Data are published annually.[7] Data are used 
to monitor total consumption and identify differences 
in use in the public or private sector. Table 1 shows the 
10 therapeutic categories of most-used medicines in 2007. 
As shown in Table 2, at the level of individual drugs, the 
top two medicines were metformin and glibenclamide for 
diabetes, followed by beta-blockers and calcium channel 

Table 1: Malaysia – top 10 therapeutic groups by utilization 
in 2007[7]

Rank ATC Therapeutic group Publica Privatea Totala

1 A10 Drugs used in diabetes 32.180 7.544 39.724

2 C09 Agents acting on the 
renin‑angiotensin system

19.085 7.589 26.675

3 C07 Beta blocking agents 21.509 4.752 26.261

4 C08 Calcium channel blockers 18.964 4.096 23.060

5 C03 Diuretics 11.080 2.947 14.027

6 C10 Lipid modifying agents 8.912 5.060 13.972

7 R03 Drugs for obstructive 
airway diseases

9.851 2.742 12.593

8 M01 Anti‑inflammatory and 
antirheumatic products

4.147 8.164 12.311

9 R06 Antihistamines for sys‑
temic use

4.577 6.715 11.293

10 B01 Antithrombotic agents 6.458 3.309 9.767
aDefined daily dose per 1000 population per day, ATC ‑ Anatomical therapeutic 
chemical classification code

Table 2: Malaysia – top 10 drugs by utilization in 2007
Rank ATC Drug Pub‑

lica
Pri‑

vatea
Totala

1 A10B A02 Metformin 11.924 2.357 14.281

2 A10B B01 Glibenclamide 11.043 1.724 12.767

3 C07A B03 Atenolol 9.459 3.207 12.667

4 C07A B02 Metoprolol 11.430 0.655 12.085

5 C08C A05 Nifedipine 10.646 0.816 11.462

6 C08C A01 Amlodipine 6.446 2.489 8.935

7 C09A A04 Perindopril 6.965 1.001 7.967

8 A10B B09 Gliclazide 5.619 1.545 7.164

9 B01A C06 Acetylsalicylic acid 4.779 2.127 6.906

10 C09A A02 Enalapril 4.736 1.383 6.119
aDefined daily dose per 1000 population per day, ATC ‑ Anatomical therapeutic 
chemical classification code
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blockers. Antiinflammatory and antirheumatic products 
were more commonly used in the private sector. Four years 
of data are now available (2004–2007) and changing 
trends in use can be monitored by comparing survey 
results over time. The use of the DDD measure also enables 
comparisons to be made with countries that collect data 
in a similar manner, such as Australia.[9]

A medicine pricing survey is also undertaken to examine 
costs per prescription and medicines prices for new listed 
medicines. Data are collected at facility level and are based 
on a basket of selected essential medicines and take into 
account both procurement price and availability and price 
to the patient.[10] Publications resulting include the private 
sector medicines retail price list and the recommended 
price list for national essential drugs list.[11] Studies of 
the use of medicines by Malaysian consumers are now 
under way, with the first national study undertaken 
in 2008. Findings showed that 56% of consumers still 
did not understand the proper use of their medicines, 
51% were unaware of their trade name and 56% were 
not aware of common side-effects.[12] However, 61% 
realized traditional medicines can have side-effects.[12] 
Based on these findings, further innovative strategies on 
effective educational intervention targeting consumers 
were implemented in order to empower consumers with 
pertinent information on medicines use. An electronic 
pharmacy system is now in development and may assist 
further development of the data collection in the future. 
Constraints include funding and human resources, both 
in availability and skilled personnel.

Republic of Korea
The Republic of Korea is a high-income country of 
50 million people, and an estimated gross national income 
of $29 860 per person (2012 data; PPP dollars).[4] Health 
expenditure per person is $2180.7 (PPP dollars) and life 
expectancy at birth is 81 years.[4] The Republic of Korea 
does not have a formal national medicines policy but 
has established a system of national health insurance. In 
1999, the National Health Act was passed and the National 
Health Insurance Corporation established in 2000. This 
provides health coverage for all citizens and includes 
pharmaceutical insurance. To support the national 
insurance scheme, a national e-health platform was 
implemented, which provides the major data source for 
monitoring medicine use; the major components are the 
Health Insurance Review and Assessment Service (HIRA) 
database and the Hospital Electronic Medical Record 
database. The HIRA database incorporates claims that 
are paper based, diskettes, compact disks or electronically 
delivered data files from medical care institutions. The data 
set covers the whole population and includes prescribing 
and dispensing information, as well as information on 
physicians, residents, medical care institutions, medical 
services and medical supply. The database has been 
validated by comparison with medical records.[13] The 

dataset has been used for retrospective drug utilization. 
Examples include use of thiazolidinediones in people with 
diabetes with and without heart failure and patterns of 
switching in health care.[14,15]

Drug utilization review was established in the Republic of 
Korea in 2004, when the Ministry of Health established the 
Drug Utilization Review Committee and announced the first 
contraindicated medicines list. In 2005, responsibility for 
drug utilization review was transferred to the Korea Food 
and Drug Administration, which developed a drug–drug 
interaction list and an age-contraindicated drugs list. 
By 2010, a nationwide concurrent drug utilization 
review system for both physicians and pharmacists had 
been established, enabling checks for interactions and 
contraindications in real time. The aim of the drug 
utilization review programme is to develop “structured, 
ongoing initiatives that interpret patterns of drug use in 
relation to predetermined criteria, and attempt to prevent 
or minimize inappropriate prescription.[16] The target of 
the programme has included contraindicated medicines 
due to interactions, medicines to be avoided in the elderly 
or in children and medicines to be avoided in pregnancy. 
Prior to national roll-out, the programme was trialled 
in a single medical institution, then trialled between 
institutions, in both a city and provincial area, to ensure 
feasibility, acceptability and effectiveness. The database 
also enables advanced pharmacoepidemiological studies 
to be undertaken including those identifying adverse drug 
events and outcomes research. Examples of studies already 
undertaken include the risk of death when using cisapride 
concurrently with contraindicated medicines.[17]

dIscussIon

While the four countries have very different systems for 
monitoring medicines use, monitoring medicines use was 
considered a facilitator of medicines policy development 
and rational medicines use in all countries. Enablers of 
success included data collection that was relevant to the 
needs of the individual and society in each particular 
country and ownership of the data by decision-makers.

One of the constraints observed in all countries, regardless 
of sophistication of monitoring, was the lack of trained 
workforce and incentives for data collection. In all 
countries, collection and management of data requires 
a diverse skill base and capacity building is required, 
particularly for validating, analysing and interpreting 
data, as well as report presentation. Lack of awareness 
of and support by key decision-makers was identified as 
a barrier and was reflected in limited budgets for data 
collection and for training the workforce.

To facilitate medicines monitoring, efficient and effective 
methodologies[5,18] should be employed, together with 
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clearly and concisely reported data, timely and frequent 
reporting and defined roles and responsibilities of all 
participants. Feedback to stakeholders to facilitate quality 
use of medicines enables further data collection. Countries 
or institutions should start with simple but efficient systems 
and build on small successes and appropriate technology 
should be used to enhance monitoring. Successful 
monitoring of medicines use requires local, regional and 
national level ownership, as well as understanding and 
use of the data at all levels.
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aBStraCt

National medicines policies can aid the safe use of medicines by ensuring availability of 
quality products, appropriate information for prescribers and consumers, strengthening 
the national medicines regulatory capacity and improving access to expert advice and 
authoritative laboratory testing. We report the findings of a workshop on medicines 
safety, which focused on the Asia Pacific region. Participants noted that external 
support is needed for resource‑poor countries and that national medicines policies 
should include surveillance on problems with medicines, rather than the more limited 
monitoring of adverse drug reactions. The latter approach may be the only sensible 
option in countries in the Asia Pacific with very small populations.

Key words: National medicines policy, pharmacovigilance, safe use of medicines

InTRoducTIon

In the years following the recognition of the teratogenic 
effects of thalidomide in 1961, individual countries 
established activities for the monitoring of suspected 
adverse reactions to medicines. The World Health 
Organization (WHO) defined an adverse reaction as: 
“A response which is noxious and unintended, and 
which occurs at doses normally used in humans for the 
prophylaxis, diagnosis, or therapy of disease, or for the 
modification of physiological function.”[1] In May 2012, 
the Asia Pacific Conference on National Medicines Policies 
was held in Sydney, Australia; we report the findings 
of a conference workshop addressed the contemporary 
need to ensure communities’ access to safe and effective 
medicines.[2] In introducing this workshop, the convenors 
invited participants to regard the topic of safety of medicines 
as encompassing not only adverse effects but also other 
drug-related problems. This broader approach-termed 
“pharmacovigilance” – involves the detection, assessment, 
understanding and prevention of adverse effects or any 
other possible problems related to interventions, including 
herbal medicines, traditional and complementary 
medicines, blood products, biologicals, vaccines and, in 
some countries, medical devices.[3] The convenors of the 
workshop were aware that, despite its increasing use in 

technical English, the term “pharmacovigilance” would 
not have been encountered by a significant proportion 
of the participants, thus time was devoted to introducing 
the term and explaining its history and current meaning.

The aims of the workshop were to examine the goals 
and scope of a national medicines safety programme 
that would form part of a national medicines policy; 
identify factors that can affect the safe use of medicines; 
describe activities that support the safe use of medicines; 
and identify difficulties in dealing with medicine safety 
problems in the Asia Pacific region.

The workshop identified the main sources of problems 
that might be reported about medicines:
•	 intentionally	fraudulent	(“counterfeit”)	medicines	

and	substandard	medicines,	including	those	with	
physical	problems	such	as	crumbling	tablets.	
A	related	issue	is	product	stability,	especially	when	
or	where	there	are	logistic	problems	with	transport	
or	storage

•	 unexpected	clinical	problems	with	a	medicine	from	
a	usually	reliable	source

•	 adverse	reactions	to	medicines	and
•	 biased	or	misleading	information	for	prescribers	and	

consumers	that	on	occasions	may	be	because	of	poor	
quality	translation	of	information.
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fAcToRs ThAT pRoMoTe The sAfe use of 
MedIcInes

Workshop participants identified various factors that 
mitigate problems and aid safe use. The first factor is 
access to medicines of appropriate quality, efficacy and 
safety, which is an objective of the supply aspect of a 
national medicines policy. Regulation of supply and 
monitoring of quality by a well-established national 
Medicines Regulatory Authority (MRA) as, for example 
in Japan, Malaysia and Singapore may be effective. 
However, a number of countries in the Asia Pacific region 
do not have a well-established or adequately resourced 
MRA. In these circumstances, adherence to a policy of 
purchasing WHO prequalified products should assist 
greatly. Unfortunately, not all needed medicines that are 
available are prequalified. In addition, it was noted that 
in Pacific Island countries products are encountered that 
do not meet pharmacopoeial standards or are suspected 
of not being bioequivalent to the innovator product. 
Actions to prevent the circulation of such products could 
be facilitated by setting up reporting systems that will 
include perceived problems with medicines.

Second, information should be available to both prescribers 
and consumers and should be accurate and unbiased. 
Misleading information for prescribers and dispensers may 
affect the many patients who rely on these professionals 
for advice about medicines. There is a need for written 
consumer information to be available in appropriate local 
languages coupled with awareness of problems where 
there are low literacy rates or consumers have limited 
capacity to interpret the information. Innovative means 
for providing information include web-based access to 
information about national reporting of adverse effects 
and telephone services that allow consumers to discuss 
aspects of their medicines, including adverse effects, 
with a pharmacist or other health-care professional. 
It was noted that in Pacific Island countries, there are 
no requirements for written patient information to be 
supplied and only WHO prequalified products usually 
have a package insert provided. These inserts are directed 
at prescribers and there is no consumer version.

Third, each country should have a programme for reporting 
of “problems with medicines”. Such programmes should 
not be limited to soliciting reports of suspected adverse 
reactions. For example, information on medicines that are 
suspected not to contain the appropriate pharmaceutical 
ingredients and queries about bioequivalence and 
bioavailability could be gathered and investigation 
initiated through a national reporting programme. 
When developed, reporting programmes should have 
mechanisms to deal with reporting from consumers 
as well as from health professionals. It is important to 

ensure that it is understood by health professionals and 
consumers that the purpose of reporting is not litigation 
or assigning blame but to optimize therapy with safer 
products. Workshop participants were informed about the 
work of the Malaysian National Patient Safety Council, 
which advises the Ministry of Health about national 
priority areas and strategies for patient safety and quality 
improvement in healthcare. Its activities include the 
reporting of medication errors.

Fourth, a well-resourced national MRA with a clear 
supporting legal basis is able to contribute to the safe use 
of medicines. Such an agency can undertake assessments 
of the information supporting the quality, safety and 
efficacy of medicines. This information can include 
evidence to support the bioequivalence of generic versions 
of a medicine to the innovator product. Although such 
an agency may not have extensive laboratory capacity, it 
may often have developed relationships with accredited 
national agencies in other countries. In some countries in 
the Asia Pacific region, however, there is no or only very 
limited regulatory capacity. Such countries have a need for 
assistance from regulatory agencies and experts in other 
countries in information interpretation and laboratory 
testing.

Participants noted that well-resourced regulatory agencies 
in the region, which are responsible for the registration 
process, now have requirements for the marketing 
companies to develop and follow risk management 
plans. These plans include postmarketing surveillance 
to be undertaken by the marketing authorization 
holder (supplying company) for a specified number of 
years and the reporting of a range of problems whenever 
they come to the company’s notice, including suspected 
adverse reactions, medication errors and instances 
of misuse of the product. In Malaysia, for example 
compliance by the company with the risk management 
plan is enforceable by the national regulatory agency.

needs When A pRoBleM Is deTecTed

The workshop identified the need for ready access to 
expert clinical or technical advice and to authoritative 
laboratory testing when a problem is detected, 
especially in resource-poor countries. The experience 
of Bhutan concerning problems with a pentavalent 
vaccine was described. Shortly after the vaccine, which 
was prequalified by WHO, was introduced in Bhutan 
in September 2009 the national health authorities 
were notified of five serious adverse events in infants, 
including four deaths.[4] Because there was no local 
virological expertise, it was necessary to create a team of 
international experts to investigate. Furthermore, there 
was no designated testing facility in Bhutan and testing 
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had to be carried out in another country. There can be 
extended time lags in the advisory and testing processes 
which may disrupt the supply chain and distribution for 
significant periods. Bhutan has now instituted an expert 
advisory group for medicines and vaccines. Use of the 
vaccine has been resumed.

For some countries with small populations and limited 
resources, the establishment of national expert groups 
is impossible. In some cases, these countries use WHO 
to identify and source expert clinical advice. It was 
suggested that assistance might be requested from the 
MRA in the country from where a problem medicine 
had been supplied. An alternative, especially for Pacific 
Island countries, could be the prospective establishment 
of a network of expert clinical and technical advisers in 
developed countries who could be consulted at short 
notice.

Rapid access to testing laboratories that are recognized 
as authoritative when a problem arises is also a frequent 
need. In practice, this usually means the laboratories 
of national MRAs in well-resourced countries. Access 
to testing may take time and, in some cases, be very 
expensive. Some resource-poor countries have turned 
to other laboratories such as in university departments 
to undertake testing at reduced cost. Unfortunately, 
supplier companies – including some multinational 
companies – have refused to accept the results of this 
testing, claiming that the laboratory is not accredited 
or recognized or has not carried out the testing at the 
appropriate standard. Such instances may lead to dispute, 
especially where there is a contractual requirement that 
the supplier reimburse the government when a product 
is shown to be defective.

conclusIon

The workshop participants concluded that to ensure safe 
use of medicines, a national medicines policy should include 
requirements for medicines of demonstrable quality, 
appropriate information for prescribers and consumers, a 
national medicines regulatory capacity and ready access 
to expert advice and to authoritative laboratory testing. 
The regulatory capacity and laboratory testing may require 
external support. Each country should have a method for 
the reporting of problems with medicines.
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aBStraCt

Meeting the needs of HIV‑positive pregnant women and their offspring is critical 
to India’s political and financial commitment to achieving universal access to HIV 
prevention, treatment, care and support. This review of the strategy to prevent 
vertical transmission of HIV in Mysore district, Karnataka, highlights the need to 
integrate prevention of parent‑to‑child transmission (PPTCT) and reproductive and 
child health (RCH) services. All key officials who were involved in the integration of 
services at the state and district levels were interviewed by use of semistructured 
protocols. Policy documents and guidelines issued by the Department of Health 
and Family Welfare and Karnataka State AIDS Prevention Society were reviewed, 
as were records and official orders issued by the office of District Health and 
Family Welfare Officer and District HIV/AIDS Programme Office, Mysore. Routine 
data were also collected from all health facilities. This review found that 4.5 years 
of PPTCT‑RCH integration resulted not only in a rise in antenatal registrations but 
also in almost all pregnant women counselled during antenatal care undergoing 
HIV tests. Based on the findings, we propose recommendations for successful 
replication of this strategy. Integration of PPTCT services with RCH should take 
place at all levels − policy, administration, facility and community. The increased 
demand for HIV counselling and testing resulting from service integration must 
be met by skilled human resources, sufficient facilities and adequate funds at the 
facility level.

Key words: Integration, National Rural Health Mission, parent‑to‑child transmission, 
reproductive and child health

InTRoducTIon

An estimated 430 000 children younger than 15 years 
were infected with human immunodeficiency virus (HIV) 
worldwide in 2008.[1] Almost all of these infections 
occurred in developing countries. The primary mode of 
HIV acquisition in children is through parent-to-child 
transmission (PTCT) during pregnancy, childbirth 
or breastfeeding. Most infant HIV infections can be 
averted by provision of prevention of parent-to-child 
transmission (PPTCT) services.[2] Since the United Nations 
General Assembly Special Session in 2009, PPTCT services 

have been significantly scaled-up in many countries. 
Emphasis has been put on the need to integrate PPTCT 
services into existing public health systems, with services 
provided by all antenatal and delivery clinics. To date, 
only a few developing countries have achieved this goal.

The World Health Organization and United Nations[1] 
have developed a comprehensive strategic framework 
for preventing mother-to-child transmission of HIV, which 
comprises the following four parts.
•	 Primary prevention of HIV, especially among pregnant 

women and young people
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•	 Prevention of unintended pregnancies among 
HIV-positive women

•	 Prevention of HIV transmission from HIV-positive 
women to their children

•	 Treatment, care and support of HIV-positive women 
and their families.

In India, a pregnant woman, irrespective of her HIV 
status, comes under the purview of the state reproductive 
and child health (RCH) programme. The Government of 
India’s guidelines stipulate that all pregnant women must 
be encouraged to be tested for HIV to prevent transmission 
from mother to baby and to enable the mother to 
enrol in the government’s antiretroviral therapy (ART) 
programme. PPTCT is part of a broader strategy to prevent 
the transmission of HIV and sexually transmitted diseases; 
to care for HIV-positive women and their families; and to 
promote maternal and child health services.

prevention of parent‑to‑child transmission programme 
in India
In 2006, India’s Joint Technical Mission estimated that 
out of 27 million annual pregnancies, 189 000 occur in 
HIV-positive women.[3] An estimated 56 700 HIV-positive 
babies were born each year in the absence of intervention. 
The most affected states are Andhra Pradesh, Karnataka, 
Maharashtra, Tamil Nadu, Nagaland and Manipur. PPTCT 
was initiated in India in 2002 following a feasibility study 
in 11 centres in these high-incidence states. There has 
been remarkable uptake of pregnant women into this 
programme. The PPTCT programme involves counselling 
and HIV testing of pregnant women together with 
safe-delivery practices and administration of prophylactic 
nevirapine to HIV-positive pregnant women and their 
infants.[4] In 2007, the Voluntary Counselling and Testing 
and PPTCT services were merged renamed the Integrated 
Counselling and Testing Centre (ICTC).[5] However, the 
National AIDS Control Programme (NACO) faced a 
number of challenges in providing universal access to 
HIV services to pregnant women. According to NACO, 
only 20% of pregnant women were counselled and tested 
for HIV in 2009. Furthermore, only 30% of the estimated 
65 000 HIV-positive pregnant women were detected that 
year.[6]

The National Rural Health Mission (NRHM),[7] which 
was launched in April 2005, recognized that the HIV/
acquired immunodeficiency syndrome (AIDS) pandemic 
required convergent action within the health system 
and health facilities at all stages to help early detection, 
effective surveillance and timely intervention. NRHM 
presents an opportunity for integration of RCH and 
PPTCT services, since the two programmes serve the same 
target population. Karnataka was one of the first states to 
respond to this need to integrate HIV and RCH services 
and ensuring universal coverage of all pregnant women 
with HIV counselling, testing and treatment services. This 

paper documents this strategy in Karnataka, with special 
reference to Mysore district.

RevIeW MATeRIAls And MeThods

This review was conducted in Mysore district of Karnataka 
state during September–October 2010 using quantitative 
and qualitative techniques. Both primary and secondary 
data were used. We reviewed: (i) policy documents 
and guidelines issued by the Department of Health and 
Family Welfare and Karnataka State AIDS Prevention 
Society (KSAPS); (ii) records and official orders issued 
by the office of District Health and Family Welfare Officer 
and District HIV/AIDS Programme Office; and (iii) routine 
data received by the district from all health facilities.

All key officials who involved in the planning and 
implementation of integration of PPTCT services with RCH 
under the NRHM in Karnataka state were interviewed 
by use of semistructured schedules. At the state level, 
the Director of KSAPS, Mission Director of NRHM, 
Director (Medical and Health) and Programme Officer of 
RCH were interviewed. Information was gathered on the 
integrated policy framework; operational guidelines; roles 
and responsibilities of health providers; issues related 
to access to services, availability of drugs, logistics and 
supplies; monitoring and reporting; and administrative, 
financial, programmatic and human-resource issues.

At the district level, interviews were conducted with 
District Health and Family Welfare Officer, Medical 
Superintendent of the District Hospital, District 
Reproductive and Child Health Officer (RCHO) and District 
HIV/AIDS Programme Officer. Details were collected on 
the current status of integration, infrastructure and 
other logistics; integration with other programmes; 
referral facilities for positive cases; training of human 
resources for health; linkages within the health systems; 
reporting, monitoring and supervision; involvement of 
nongovernmental organizations (NGOs) and private 
hospitals; coordination with other functionaries; and 
issues on accessibility, quality and sustainability. Interviews 
were held with gynaecologists, staff nurses, auxiliary 
nursing midwives (ANMs), laboratory technicians and 
counsellors. Information was gathered on services 
offered; workload of paramedical staff; outreach services; 
community mobilization; counselling on breastfeeding, 
reproductive tract and sexually transmitted infections and 
HIV/AIDS; male involvement; issues on infrastructure 
and logistics; human resources; training; record keeping; 
and monitoring, supervision and review meetings.

A community health centre (CHC) was selected for 
in-depth study. The medical officer, laboratory technicians, 
counsellors and staff nurses from the selected CHC and 
its two primary health centres (PHCs) were interviewed 
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to elicit details as described above. At the field level, 
ANMs from 10 subcentres, 20 accredited social health 
activists (ASHAs) and 20 anganwadi workers (AWWs) 
from selected villages were interviewed about their 
knowledge of service integration and activities such as 
health education, educating women and men on risk 
perception, risk identification, counselling and facilitating 
use of PPTCT services including hospital delivery.

ResulTs

prevention of parent‑to‑child transmission‑reproductive 
and child health  integration in Karnataka state
Karnataka is one of the six states in India with a high 
prevalence of HIV among mothers and shares a border 
with three of the other high prevalence states of 
Andhra Pradesh, Maharashtra and Tamil Nadu, where 
HIV/AIDS prevalence is greatest with about 2% of 
pregnant women infected.[8] In March 2008, the state 
rolled out an RCH-HIV integration strategy with an 
emphasis on effective collaboration and coordination 
between the Department of Health and Family Welfare and 
KSAPS to work towards preventing vertical transmission 
of HIV. The key strategies included:
•	 Effective collaboration and coordination between 

health department and KSAPS;
•	 expanded coverage of hospital deliveries for all 

HIV-positive women through involving the private 
sector as well as the Yeshaswini scheme to facilitate 
cashless transactions; and

•	 	robust systems for programme monitoring to ensure 
timely provision of high-quality services.a

In the first 4.5 years of the scheme, the state recorded 
overall improvement in the number of women seeking 
hospital deliveries and HIV-positive pregnant women 
receiving nevirapine. There has been a steep rise in 
the number of pregnant women who registered at 
antenatal clinics, pretest counselling, HIV testing, posttest 

counselling, spouse testing and HIV-positive women 
attending follow-up sessions. Cashless deliveries are 
conducted for pregnant women registered with Family 
Health Plan Limited, the third-party managers for the 
Yeshaswini scheme.[8] A “family-centric” approach is 
used whereby the spouse and the other children of the 
HIV-positive women are counselled and followed-up by 
ANMs and ASHAs. A circular signed by the NRHM Mission 
Director and KSAPS Director to encourage universal access 
to treatment and care for all HIV-positive pregnant women 
was sent to all districts in April, 2010.

prevention of parent‑to‑child transmission‑
reproductive and child health integration in Mysore 
district
Mysore has 218 PHCs, of which 25 function 24 hours 
a day, 7 days a week (24/7). Facility-integrated PPTCT 
services are provided by all 24/7 PHCs. Stand-alone 
ICTCs have been established in 27 PHCs. Table 1 shows 
the progress in PPTCT services in Mysore from 2002 to 
August 2010.

The main focus in the process of integration is the 
establishment of ICTCs at the PHC level and above, 
together with community mobilization – especially among 
pregnant women – for HIV testing. The PHC is the first point 
of contact with laboratory facilities for pregnant women 
in rural areas. At the PHC level, existing laboratories are 
upgraded into ICTCs by training laboratory technicians in 
HIV testing and staff nurses in counselling. By developing 
the skills of existing staff, laboratories can be upgraded to 
ICTCs without recruiting additional human resources.a

Community sensitization and mobilization is done by 
field functionaries – ASHAs, AWWs and ANMs during 
Village Health and Nutrition Days. Good coordination has 
been established between ANMs and ASHAs to provide 
RCH-related services in the villages. ASHAs and village 
AWWs mobilize all pregnant women and mothers for 

Table 1: Antenatal cases counselled and tested in Mysore, 2002–2010
Year Pretest 

counselled
Tested HIV‑positive 

women
Posttest 

counselled
HIV‑positive 

babies
Mother–baby pairs 

given nevirapine
Infants 

followed‑up 

2002 4238 870 6 466 1 1 0

2003 12 860 4842 42 3171 20 20 1

2004 17 391 12 154 97 10 197 43 43 8

2005 17 115 15 583 91 14 169 54 48 16

2006 17 512 16 004 89 14 515 57 45 42

2007 24 901 23 945 117 22 321 74 66 32

2008 31 055 27 838 149 27 728 106 104 83

2009 35 343 35 229 110 34 983 107 102 194

2010* 22 554 22 523 57 22 454 58 52 204

Total 182 969 158 988 758 150 004 520 481 580

*January–August 2010

aFurther details are available from the authors
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monthly meetings and motivate pregnant women to 
attend regular antenatal check-ups.

ASHAs in the district are given orientation on HIV/AIDS 
through reputed NGOs and all are aware about PPTCT 
programmes. Their major role in integration is to mobilize 
pregnant women for to attend antenatal care; the ICTC 
staff in PHCs provide counselling, testing, etc. All AWWs 
are given 2 days training on HIV/AIDS, in which detailed 
information about the PPTCT services are covered. During 
the monthly review meeting at PHCs, field staff can 
clarify their issues about the RCH-HIV integration and 
implementation activities.

The ANMs are critical to service integration, since they 
are at the forefront of healthcare provision and run 
subcentres at the village level. They provide counselling 
to all antenatal clients and spouses on the importance 
of knowing one’s HIV status; if a pregnant woman tests 
positive, ANMs maintain shared confidentiality with the 
district RCHO. With the help of ASHAs, they encourage 
pregnant women to attend antenatal care at the PHC. 
ANMs also accompany the HIV-positive pregnant woman 
to the hospital for delivery and ensure administration 
of nevirapine. They are required to follow-up with the 
mother and baby at the PHC at 6 weeks, 6, 12 and 
18 months after delivery.

Existing RCH/NRHM staff are trained at ICTC-integrated 
PHCs, since recruitment of additional human resources 
is neither feasible nor affordable. The staff nurses posted 
in CHCs and 24/7 PHCs, including those employed 
on contract under NRHM, have 5 days of training on 
counselling skills. Most have done the NRHM 21-day 
skilled birth attendant training. These staff nurses provide 
counselling on antenatal, natal and postnatal care to 
clients. Pretest counselling is usually done in group and 
posttest counselling and follow-up is done for HIV-positive 
cases. A 1-day orientation meeting of all field functionaries 
is held every month at the taluk (county) level.

Laboratory technicians in the integrated ICTCs have 
received both induction and refresher training on HIV/
AIDS and related issues with KSAPS support. Tests kits 
are provided by the District AIDS Prevention and Control 
Units (DAPCUs); confirmatory testing is done at Krishna 
Rajendra Hospital at the district headquarters. All general 
safety precautions are taken and the facilities are provided 
with sufficient supplies of postexposure prophylaxis.

The results of HIV-positive cases are communicated to the 
woman, ANMs and medical officer in charge of the PHC 
on a shared confidentiality basis. The RCHO also updates 
the master register periodically depending on the progress 
of the case. It is the responsibility of the PHC medical 
officer to ensure that all HIV-positive pregnant women 
are also registered at the ART centre. The medical officer 

in charge of PHC and the RCHO in consultation with the 
HIV-positive pregnant woman identifies the hospital where 
the delivery will be conducted. Advance information is 
also sent to the hospital to ensure advance procurement 
of delivery safety kits and nevirapine tablets/syrup.

If an HIV-positive woman plans to deliver outside the 
district, the RCHO of the antenatal registration district 
transfers her to the RCHO of the other district following 
a prescribed protocol. The ANM wherever the pregnant 
woman is residing before delivery accompanies the 
HIV-positive mother to hospital for the delivery. She 
and the hospital ensure that nevirapineis administered. 
The hospital that conducts the delivery informs the 
RCHO about the delivery and nevirapine administration. 
Postdelivery follow-up of the mother–baby pair is the 
responsibility of ANM of the area where the women resides 
at the time of and after delivery.

The district has two ART centres: one at Krishna 
Rajendra Hospital and the other one run by the NGO 
Asha Kiran at the outskirts of Mysore. All HIV-positive 
cases are referred from ICTC centres to these ART 
centres. Link ART centres have also been established at 
Sarguar, Tirumakudalu Narsingpur, Onsur and Nanjapur. 
Link ARTs are run by a medical officer and staffed with 
counsellors and laboratory technicians. NGOs play 
a key role in implementing PPTCT-RCH integration 
and NGOs have engaged the link-centre workers to 
ensure follow-up of HIV-positive cases in all villages. 
Currently four NGOs – Swami Vivekananda Youth 
Movement, Ashodaya, Anand Jyoti and the Society for 
People’s Action for Development – are helping to target 
interventions.

dIscussIon

The NRHM framework emphasizes convergence of 
services as a core principle. It presents an opportunity for 
integration of RCH and PPTCT services. There are clear 
overlaps between the RCH programme and the PPTCT 
programme’s four-part approach, since the key objective 
of NRHM is reduction in maternal and child mortality, 
which is also the aim of PPTCT, related to HIV. Therefore, 
provision of services to pregnant women, irrespective of 
their HIV status, is the primary responsibility of the RCH 
programme, which is a major component of the NRHM. In 
2010, the Government of India gave directions to the states 
for the integration of NRHM and the National AIDS Control 
Programme. These instructions are summarized in Figure 1.

Key points for successful ppTcT‑Rch integration
Discussions with stakeholders revealed the following key 
points for successful integration.
•	 Integration should be done at the policy, administration, 

facility and community levels and state should develop 
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figure 1: Integration of universal HIV screening with antenatal care for PPTCT. 24/7 = 24 hours a day, 7 days a week; PPTCT = prevention of parent-to-child transmission; 
IEC = information education and communication; HIV = human immunodeficiency virus; ANC = antenatal care; ICTC = Integrated Counselling and Testing Centre; 
STI = sexually transmissible infections; SACS = State AIDS Control Society; ART = antiretroviral therapy; PEP = postexposure prophylaxis; NACP = National AIDS 
Control Programme; RCH = reproductive and child health; PHC = primary health centre; VHSC = Village Health and Sanitation Committee; PNC = postnatal care

a framework of operational guidelines to ensure 
standardized implementation at all levels. The guidelines 
need to be circulated to all the concerned stakeholders

•	 For the planning and implementation of the programme, 
it is important to collect relevant information from the 
district and lower levels about availability of human 
resources at health facilities and at field level, capacity 

of district training team, existing infrastructure 
facilities, etc.

•	 States should develop a well-defined roles and 
responsibilities for all the departments and stakeholders 
for the smooth implementation of integration

•	 All ICTCs should be brought under the district health 
system. The DAPCUs and district level RCH units 
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should work together in a well-coordinated manner 
to achieve the objectives of integration. Programme 
officer for RCH at the district level may be made the 
focal point for RCH-PPTCT integration

•	 Districts should develop an integrated training plan 
for all the health providers involved in implementing 
PPTCT-RCH integration. Field health workers should 
be oriented on issues related to HIV/AIDS and 
PPTCT-related services. Refresher training should be 
provided to health providers at all levels

•	 To achieve the universal coverage of PPTCT 
services, providers should ensure that all pregnant 
women access PPTCT services. As women with 
low socioeconomic status are less likely to access 
the health services, all field health functionaries 
must motivate the poor to access RCH and PPTCT  
services

•	 States should utilize the existing government funded 
health insurance schemes (including state funded or 
Rashtriya Swasthya Bima Yojana) to ensure hospital 
deliveries for HIV-positive pregnant women. If a 
health insurance scheme does not exist, then private 
health providers may be involved by utilizing existing 
resources from NRHM

•	 A rigorous monitoring system should be developed by the 
programme managers for the monitoring and reporting of 
services provided under integration. All the information 
related to PPTCT services should be merged within the 
existing RCH monitoring and reporting system.

cost implications ppTcT‑Rch integration
The findings from Mysore district revealed that integration 
of PPTCT with RCH and other components of primary 
healthcare services is a cost-effective strategy to prevent 
mother-to-child transmission of HIV. Efficient coordination 
and convergence of existing services ensures that 
additional funds are not necessary. Cost-effectiveness 
may be one of the key factors in sustaining models of 
integration in other states.

Training of health functionaries
Many of the HIV and PPTCT-related trainings were 
conducted by the KSAPS with technical support from the 
RCH-NRHM Staff. While the district RCHO provides all 
the technical support to DAPCU to train all the health 
functionaries, Karnataka State AIDS Control Society 
used its budget for capacity building of relevant staff 
of NRHM, KSAPS, RCH, Yeshaswini, etc., All training 
modules are selected by the KSAPS in coordination with 
the health department. Additional funds may be required 
for strengthening of the district training team and other 
training centres in the districts.

Service delivery
In Mysore, almost all the activities of RCH and PPTCT 
programme have been integrated at the CHC and PHC 

levels. To ensure that all HIV-positive pregnant women 
have access to free hospital deliveries, including the option 
for a caesarean section, additional incentives for ASHAs 
are needed. All components of the PPTCT programme have 
been integrated into existing RCH services in Mysore. The 
Yeshaswini health insurance scheme has been optimally 
used to achieve the programme goals and objectives through 
the support of the Karnataka Department of Cooperation. 
A camp approach was used initially in Karnataka to address 
the testing backlog whereby laboratory technicians and 
counsellors travelled to outreach areas once a week. This 
approach can be replicated elsewhere; the travel cost can 
be reimbursed from NRHM funds.

Monitoring and reporting
A rigorous monitoring system is necessary to allow 
daily reporting by the RCH officer at the district 
level to the state health department. The latter has 
developed an internal reporting system that includes 
formats, personnel and technical resources for regular 
data collection. Relevant PPTCT and HIV-related 
indicators must be included. For example, information 
on HIV-positive pregnant women and mother–baby 
pairs may be included in the mother-and-child tracking 
system. This activity does not require any additional 
funds.

Review meetings
Regular weekly or monthly monitoring and review 
meetings are organized at the block, district and state 
levels. Integration-related issues are built into the agenda 
for regular updates and reporting. Regular review meetings 
of the RCH department provided the platform for seeking 
updates and providing feedback on the integration process.

Finance
In Karnataka, NRHM reimburses the cost of cashless 
deliveries to Family Health Plan Limited. The Department 
of Cooperation pays the service charges for the Yeshaswini 
scheme. Travel and other related expenses of counsellors 
engaged in outreach activities, especially to cover the 
backlog in registration of pregnant women, was met from 
untied funds available for Village Health and Sanitation 
Committees under NRHM. These funds may also be used 
to provide centrifuges, consumables and refrigerators to 
the PHCs where required. The states should issue separate 
guidelines to district and lower levels regarding utilization 
of untied funds under NRHM for providing PPTCT-related 
services.

Human resources
Recruitment of staff nurses, laboratory technicians and 
counsellors is challenging. Many PHCs do not have required 
number of nurses and existing staff are overworked. Other 
challenges include frequent transfers of existing staff and 
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reliability of contract staff. NRHM funds may be utilized 
for recruitment of additional staff in ICTCs.

Integration of information, education and communication (IEC) 
activities
IEC materials are required to increase awareness among 
the general population and especially pregnant women 
about PPTCT services. Budgets available for at the health 
department and state AIDS control society may be pooled 
for an integrated approach to IEC.

conclusIons

Karnataka has been one of the first states in India to 
integrate HIV services with RCH services and thereby ensure 
universal availability of counselling, testing and treatment 
for all HIV-positive pregnant women. The experience in 
Mysore district shows that this initiative has resulted in an 
increase in the proportion of registered pregnant women 
receiving pretest counselling and testing for HIV. As a result 
of PPTCT-RCfigssues related to HIV/AIDS, PPTCT, general 
counselling, infant feeding counselling and laboratory tests.

Further research is needed on the extent to which 
increased demand for HIV counselling and testing 
services is inhibited by factors such as: Shortage of health 
human resources; insufficient infrastructural facilities for 
integrated service delivery; inadequate funds at facility 
level for PPTCT services; and absence of guidelines for 
utilization of NRHM funds. Greater male involvement and 
support will be critical for improved coverage of PPTCT 
services; primary prevention of HIV; and unintended 
pregnancy avoidance. In addition, there are gaps in 
community knowledge about HIV/AIDS, its modes of 
transmission, testing and treatment facilities. The latter 

highlights the need for orientation of all field health 
functionaries and strengthened IEC HIV/AIDS activities, 
particularly those relevant to PPTCT services.
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The twenty-first century dawned with remarkable economic, 
political and technological potential for the over 1.83 billion 
people in the 11 countries of the World Health Organization’s 
South-East Asia Region. Along with the opportunity, the 
Region faced several public health challenges, including 
epidemiological transition characterized by a high burden 
of communicable diseases and a rising incidence of 
noncommunicable diseases, the unfinished agenda of high 
maternal and child mortality, and demographic transition. 
Added burdens included the threat of pandemics with new 
and emerging pathogens, the ageing population, lifestyle 
changes, rapid urbanization, high burden of injuries, effects 
of globalization and climate change, and the global economic 
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One of the lessons learnt from emergencies or disasters 
in the South-East Asia Region is that information and 
knowledge management is a weak area. The Indian Ocean 
tsunami of 26 December 2004 was no exception. In any 
emergency, no matter how difficult, information needs 
to be collected, stored, and retrieved systematically for 
analysis. This should be done before, during and after 
any event. By having a disciplined structure and practice 
around these activities, we can be more effective in turning 
information into knowledge and knowledge into action.

This was one of the goals of this book; the other was to take 
up the challenge of documenting a mega-event. This way 
one can review what happened on 26 December 2004 by 
correlating diverse information from various sources and 
how this impacted health. This book, in two volumes, serves 
as a reference textbook for the event itself as it happened in 
each country of study and provides a method for documenting 

Tsunami 2004: a comprehensive Analysis, 
Volume 1 and Volume 2

emergencies in the larger discipline of emergency risk 
management in health. Populations will always live with risks 
and managing them better can only come with well-informed, 
evidence-based action, especially those that have a bearing on 
health. The book contributes to this practice-the information 
is relevant for future events and contributes to better public 
health practice in emergencies.
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