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Editorial

Measles elimination by 2020: a feasible 
goal for the South-East Asia Region?

On 27 March 2014, the World Health Organization (WHO) 
South-East Asia Region, where one quarter of the world’s 
population lives, was officially certified polio free.1 This 
achievement has enabled the Region to embark on a similar 
mission, this time to eliminate measles by 2020, following 
the adoption of a resolution by the Regional Committee at 
its 66th session in September 2013.2 With this resolution, all 
WHO regions have set dates for measles elimination. The 
Region of the Americas has already achieved elimination, with 
interruption of endemic measles transmission in 2002.3

With ongoing efforts to strengthen routine immunization, the 
recent success in polio-free certification, and the progress in 
reduction of measles mortality, the Region is well positioned to 
achieve this goal. Given that the strategies to eliminate measles 
and control rubella/congenital rubella syndrome (CRS) are 
similar, it is anticipated that when measles is eliminated in 
the Region, there is a very high likelihood that rubella/CRS 
will also be eliminated, with successful integration of rubella-
control/elimination strategies into measles elimination, and 
introduction of a combination vaccine, i.e. measles and rubella 
(MR) or measles, mumps and rubella (MMR).3

Measles elimination has been defined as the absence of endemic 
measles transmission in a defined geographical area (e.g. region 
or country) for a period equal to or exceeding 12 months, in 
the presence of a well-performing surveillance system.4 The 
key strategies to achieve measles elimination entail achieving 
and maintaining 95% population immunity against measles, 
with two doses of measles-containing vaccine, through a 
routine and/or campaign approach; conducting sensitive and 
timely laboratory-supported case-based measles surveillance; 
increasing public confidence and demand for immunization 
against measles; and strengthening support and linkages to 
other interventions.3

The optimism of the Region in relation to achieving the 
measles-elimination goal by 2020 is supported by existing 
evidence. For example, the Region-specific incidence rate 
for measles decreased by 76%, from 70 per million in 2000 
to 17 per million in 2013.5 The estimated number of measles-
specific deaths in the WHO South-East Asia Region in 2012 
(52 700 deaths) was 63% lower than the estimate in 2000 
(141 200 deaths).6 The measles-specific mortality estimates 

are not available for 2013. Meanwhile, in 2013, six countries 
in the Region had an immunization coverage exceeding 90% 
for the first dose of measles vaccine. Three countries had 
coverage exceeding 80% and two countries had coverage 
between 70% and 80% for the same vaccine. Nine of 11 
countries (82%) offered a second dose of measles-containing 
vaccine through routine immunization.7 All countries in the 
Region conducted surveillance for measles and rubella, and 
had access to at least one proficient measles/rubella laboratory 
in the network. Epidemiological evidence to date suggests that 
Bhutan, Democratic People’s Republic of Korea, Maldives 
and Sri Lanka may have eliminated transmission of indigenous 
measles. However, this is subject to verification. Transmission 
is ongoing in seven countries, though it is at a low level in 
Bangladesh, Nepal and Thailand.8

Despite the optimism and technical feasibility, a multitude of 
challenges lie in the road ahead to reach the goal of measles 
elimination in a time span as short as 5.5 years. Increasing 
routine immunization coverage is a big task, especially in large 
countries. Of the 9 million children in the Region estimated 
to have missed the first measles dose in 2012, 0.9 million 
lived in Indonesia and 6.4 million in India.6 This calls for 
implementation of strategies to achieve high and homogeneous 
coverage in India and Indonesia. The silver lining is that many 
innovative activities have been planned and implemented to 
achieve a high coverage by these two Member States, and 
these thoroughly deserve back-up to continue the good work.

Measles elimination occurs against a background of a well-
performing surveillance system.4 Hence, intensive efforts 
are required to further strengthen case-based laboratory-
supported surveillance. Based on the experience of the battle 
against poliomyelitis, another anticipated challenge is to 
ensure effectiveness of the measles vaccine in diverse settings 
in the vast landscapes of the Region. While this aspect is 
important from the perspective of ensuring seroconversion 
in recipients, multiple stakeholders will have to contemplate 
how to ensure adequate vaccine supply, with the high demand 
generated subsequent to the initiative to eliminate measles by 
2020. Funding will be another bottleneck in this endeavour. 
However, with contributions from external partners and 
Member States’ initiatives, such as covering vaccine costs by 
India and Indonesia, the picture does not seem to be as bleak 
as one might have expected.
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In conclusion, it is clear that elimination of measles by 2020 in 
the WHO South-East Asia Region is achievable. However, this 
will not be business as usual. Optimal levels of support from 
regional systems and adequate human resources, coupled with 
strong support of partners directed towards implementation of 
the recommended strategies in Member States, with special 
focus on India and Indonesia, are paramount for success. 
Member States need to be empowered through a strong 
laboratory-backed surveillance network to move quickly to 
a “prediction mode” instead of a “reaction mode” to respond 
to measles outbreaks as and when they occur. Conditional on 
meeting these requirements, the Region is at the threshold of 
recording another success story of public health in little less 
than 6 years after achieving a polio-free status.
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Review

Overcoming access barriers to health 
services through membership-based 
microfinance organizations: a review 

of evidence from South Asia

Somen Saha,1,2 Peter Leslie Annear1

AbstrAct

It is a challenge for the poor to overcome the barriers to accessing health 
services. Membership-based microfinance with associated health programmes 
can improve health outcomes for the poor. This study reviewed the evidence 
published between 1993 and 2013 on the role of membership-based microfinance 
with associated health programmes in improving health outcomes for the poor in 
South Asia. A total of 661 papers were identified and 26 selected for inclusion, 
based on the relevance and rigour of the research methods. Of these 26, five were 
evidence reviews. Of the remaining 21 papers, 12 were from India, seven from 
Bangladesh, and one each from Sri Lanka and Indonesia. Three papers addressed 
more than one theme. Five key themes emerged from the review: (i) the impact 
of microfinance programmes on the social and economic situation of the poor; 
(ii) the impact of microfinance programmes on community health; (iii) the impact of 
integrated microfinance health programmes on raising client awareness; (iv) the 
impact of integrated microfinance health programmes on financing health care; 
and (v) the impact of integrated microfinance health programmes on affordable 
health-care products and services. The review provides new evidence on the 
pathways through which microfinance helps to improve population health and 
value for money for such programmes. Among countries with large populations 
in the informal sector, there is a strong case for policy-makers to support these 
groups in providing access to life-saving health care among the poor.

Key words: Bangladesh, community health, India, microfinance, poverty, women’s 
group
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InTRODuCTIOn

Poverty and ill health are strongly linked.1 To have maximum 
impact, interventions designed to improve health outcomes 
need to address this dual burden. Evidence from low- and 
middle-income countries shows that barriers to accessing health 
services are likely to be higher for the poor and other vulnerable 
groups, for whom the cost of access, lack of information and 
cultural barriers reduce the optimum benefit that they could 
derive from public spending on health care.2,3 Factors such as 
poverty, inadequate housing and lack of education are among 
the social roots of morbidity in developing countries,4 and 
governments need to address these barriers, which lie outside 
the health sector.

One of the development initiatives with a primary focus on 
poverty alleviation and empowerment of women consists of 
organizing the poor around microfinance. Although outside 
the health sector, microfinance, which involves poor (mostly) 
women organizing themselves around women’s groups or self-
help groups (SHGs), can complement health-sector initiatives.

An earlier review indicated the positive health benefits of 
integrating microfinance and health strategies on maternal and 
child health, domestic violence, malaria and other infectious 
diseases.5 This article updates and extends the argument 
with a focus on nations of South Asia, which have remained 
the cornerstone of the global microfinance movement. In 
addition, the review aims to explore the pathways through 
which microfinance improves population health, and provide 
evidence on the economic benefit of such programmes.



WHO South-East Asia Journal of Public Health | April–June 2014 | 3 (2)126

Saha et al.: Health and microfinance institutions in South Asia

In South Asia, and elsewhere, an extensive network of 
microfinance institutions and programmes has been established 
in recent decades. As a model to address poverty, and as a 
development tool, microfinance was popularized by the work 
of Professor Muhammad Yunus in Bangladesh in the 1970s. At 
its simplest, microfinance is the provision of financial services 
such as loans, savings facilities and business training for the 
poor, who otherwise lack access to formal banking services. In 
many cases, membership-based organizations, such as SHGs, 
as well as savings and credit groups, have been established 
to implement programmes. Comprising predominantly 
women, these groups focus on poverty reduction and women’s 
empowerment through access to credit and business training.

The wide variety of models and levels of financing range from 
perhaps the best known model by the Grameen Bank of group-
based lending (primarily to women), to the more informal 
village savings model where the very poor both save and give 
loans to one another, without an intermediary. In India, the 
most common models of microfinance are:6

• the SHG model, where members (10–20 per group, 
predominantly women) form a group facilitated by 
a nongovernmental organization (NGO) or by the 
microfinance institution (MFI) or bank, or a traditional 
revolving savings and credit group;

• the Grameen model, wherein regular, and usually weekly, 
meetings are supervised by an MFI worker, who collects 
savings and repayments, and maintains records;

• a joint-liability group model of informal groups comprising 
4–10 individuals coming together to take advantage of a 
bank loan, either singly or through the group mechanism, 
against a mutual guarantee;

• a cooperative society model where at least 10 individuals 
with common economic objectives, such as farming, 
weaving or consuming, form a group.

In India, the SHG model is promoted by state governments, 
NGOs, regional rural banks and specialized MFIs. 
Operationally, the programme works in two different ways: 
the SHG–bank linkage model involves SHGs financed directly 
by the banks; and MFI–bank linkage involves financing of 
MFIs by banking agencies for subsequent lending to SHGs 
and other small borrowers within the microfinance sector. A 
detailed description of the forms of lending in India is available 
elsewhere.7

According to The State of Microcredit Summit Campaign 
report 2014, 204 million clients globally, 82.3% of whom were 
women, were associated with microfinance as of 31 December 
2012.8 Two thirds of the microfinance-assisted entrepreneurs 
were among the poorest within the total population when they 
took their first loan.9 Eighty-two per cent of microfinance 
activity was concentrated in the Asia-Pacific region. In 2010, 
68.8% of families living in absolute poverty in the Asia-Pacific 
region took advantage of a microloan.10

The primary objective of microfinance has been developmental 
in nature, aimed at reducing poverty and overcoming hunger. 

However, these aims cannot be addressed adequately without 
factoring in the issue of health.11 By combining financial services 
for the poor with proven community health interventions, 
two fundamental needs can be met through an outreach 
infrastructure that already exists within the microfinance 
sector and SHG movement. Health programmes are usually 
designed to address three principle barriers: awareness and 
information for behaviour change; ability to pay for health 
care; and convenience of access to effective and safe health 
services and products.5 Some MFIs routinely provide health 
services to their members, primarily to ensure healthier clients, 
and to reduce the rate of loan defaults. However, adoption of 
such an integrated approach remains low. Part of the reason 
for this has been an inadequate understanding of the impact 
of such programmes on improving access to health services. 
There is also an uncertain understanding of the pathways, and 
economic benefit of such programmes. This gap in knowledge 
is addressed in this paper through a review of evidence from 
South Asia.

METHODs

A literature review was conducted of evidence published 
between 1993 and 2013 on microfinance programmes that 
addressed access barriers to health. Several databases were 
searched for peer-reviewed publications in the English 
language: Academic Search Complete (EBSCO), Google 
Scholar, PubMed, Scopus and Web of Knowledge. To identify 
the keywords, a thesaurus (such as MeSH) was consulted in all 
the databases. In the advanced search feature of the databases, 
the search terms used were (microfinanc* or microcredit* 
or micro-financ* or micro-credit* or microinsuranc*) and 
(health* or disease or barrier*) and (Bangladesh, Bhutan, 
India, Nepal, Pakistan, Sri Lanka or Maldives). Keywords for 
the initial search were adopted from Leatherman et al.,5 but 
restricted to South Asian countries. Two of these countries, 
India and Bangladesh, represent more than half of the total 
number of global microfinance clients.10 The initial review of 
articles was based on title and abstract content. If relevance 
could not be determined and the full text was readily available, 
the text was also reviewed. The study also searched for relevant 
references among citations in the reviewed publications. Given 
the paucity of literature in peer-reviewed journals, additional 
grey literature, including unpublished reports, were searched 
for through Google, Google Scholar and Microfinance 
Gateway. The research was considered rigorous if it dealt with 
analysing the impact of a health programme or intervention 
through a randomized controlled trial or a quasi-experimental 
design or a defined quantitative or qualitative research design. 
Non-original papers such as theoretical reviews, book reviews, 
letters, editorials, summaries of conferences, historical papers 
or papers without an abstract were excluded. The first author 
primarily reviewed the papers, under supervision of the second 
author. All abstracts deriving from the search terms were read. 
Once a comprehensive list of abstracts had been retrieved and 
reviewed, studies appearing to meet the inclusion criteria were 
obtained and reviewed in full. A simple data-extraction table 
organized the information by country, publication year, nature 
of study and key messages.
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REsuLTs

The initial search returned 661 studies. Of the 661 papers, 635 
were removed because they met the exclusion criteria; of these, 
158 were simply case-studies, 325 were letters, conference 
summaries or historical papers, and 152 dealt with barriers 
other than health access. Twenty-six papers were included 
for final review. Of these 26, five were evidence reviews. 
Of the remaining 21 papers, 12 were from India, seven from 
Bangladesh, and one each from Sri Lanka and Indonesia. 
Three papers addressed more than one theme. No papers from 
Bhutan, Nepal, Pakistan or Maldives were found.

Five key themes on overcoming access barriers to health 
through microfinance programmes emerged from the review: 
(i) the impact of microfinance programmes on the social and 
economic situation of the poor; (ii) the impact of microfinance 
programmes on community health; (iii) the impact of integrated 
microfinance health programmes on raising client awareness; 
(iv) the impact of integrated microfinance health programmes 
on financing health care; and (v) the impact of integrated 
microfinance health programmes on affordable health-care 
products and services.

Table 1 lists the papers included in the review. The five key 
themes are illustrated below.

The impact of microfinance programmes on 
the social and economic situation of the poor

There has been intense debate about the impact of microfinance 
on the social and economic situation of the poor. Critics of 
microfinance doubt whether the mechanism actually contributes 
to poverty reduction,37 with some researchers arguing that 
the poorest are deliberately excluded from microfinance 
programmes.12 In India, an excess of microfinance loans was 
linked to an increased rate of suicides, and a study by the 
Consultative Group to Assist the Poor found that households in 
Andhra Pradesh had too many loans and more debt than seemed 
supportable, considering their income levels and ability to 
repay.14 A randomized evaluation of the impact of introducing 
the standard microcredit group-based lending product in a new 
market found no effect on health outcomes in the short run.13

Proponents of microfinance, on the other hand, argue that 
access to finance can help to reduce poverty substantially.15,16 

Leatherman et al. argued that, in general, studies that found no 
effect of microfinance programmes on women’s empowerment 
were relatively short term, and thus less likely to detect impacts 
on poverty and health that were slower to develop.5 An intensive 
year-long study using financial diaries from about 300 poor and 
low-income families in Bangladesh, India and South Africa 
showed that business investment is just one use of microloans, 
others being money for health care, schooling, housing, 
nutrition, transportation and unexpected emergencies.38,39 The 
study showed that discrimination against women and gender 
inequality result not only from the financial aspect but also 
from other structural impediments. Microfinance cannot be 
viewed as the sole contributor to poverty reduction, or as an 
alternative to government intervention, but may certainly help 

reduce some of the ill effects of income inequity, and can be 
effective for consumption smoothing among those living in 
poverty.20

In the post-tsunami period in Sri Lanka, a quasi-natural 
experiment was conducted involving recapitalization of a 
Sri Lankan MFI. The aim was to assess the effectiveness of 
microfinance as a recovery tool. Analysis of retrospective panel 
data from 350 randomly selected borrowers, both damaged and 
non-damaged by the tsunami disaster, showed that microfinance 
loans provided after the disaster were instrumental in reducing 
the income gap between borrowers who were affected by the 
disaster and those who were not.17 Using examples from the 
Grameen Bank in Bangladesh (land leasing and housing loans), 
Anand Milk Union Limited (commonly known as Amul) in 
India, and the Self-Employed Women’s Association (SEWA) 
in India, Kay18 argued that, when combined with savings and 
credit, SHGs have enabled women to benefit economically 
by monetizing their contributions and, in the process, have 
empowered women to become the agents of change.

The impact of microfinance 
programmes on community health

While microfinance has essentially been a tool for poverty 
alleviation, the nature of the microfinance transaction – where 
(usually) women get together on a regular basis to repay 
loans and deposit savings – promotes group solidarity, trust 
and mutual support. Microfinance can improve long-term 
development, as women are the main brokers of children’s 
health and education.40 Globally, there is emerging evidence to 
show that microfinance programmes have created non-financial 
benefits, including improved health, hygiene and sanitation.

The Indonesian Family Life Survey (1993–2000), representing 
83% of the Indonesian population living in 13 of the country’s 
26 provinces, collected anthropometric data related to the 
measurement of child health and development. The survey 
also collected information on the types of financial institutions 
available, as well as other key infrastructures that typically 
come with development. After 1993, Indonesia experienced 
significant growth preceding the 1997 economic crisis. 
Deloach and Lamina analysed this shock-induced variation, to 
study the effects on child health due to changes in the presence 
of microfinance and those due to changes in other indicators 
associated with communitydevelopment.19 Using height as 
a proxy indicator for child health, the authors found that the 
presence of an MFI in the community had a substantial and 
positive effect on changes in children’s health. Children in 
communities with MFIs gained roughly one standard deviation 
in height relative to the international standard.19 The result was 
valid after inclusion of indicators to control for real household 
expenditure, community-level economic development and 
important infrastructure. The authors concluded that part of the 
increase in height can be attributed to the improved bargaining 
power of women, the strengthening of social capital through 
the MFI, and consequently a larger share of the limited food 
resources going to children than had done so previously.
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In Bangladesh, analysis of a household-level panel dataset, 
spanning about 8 years, showed that access to microcredit 
enabled households to insure against health shocks.20 
Households with access to microcredit were less likely to 
sell productive assets (livestock) in response to idiosyncratic 
health shocks. If there was a sick member in the household, 
those who did not receive microcredit reduced ownership 
of livestock on average by 7.94 thousand Taka, while those 
receiving an average amount of 10 000 Taka in microcredit 
actually increased ownership of livestock by an average of 
5.03 thousand Taka.

The duration of participation in a microcredit scheme seems 
to matter in terms of the health and well-being of members. 
In Kerala state in India, a cross-sectional survey among 928 
non-elderly poor women showed that the odds of facing 
exclusion from health care were significantly lower among 
microcredit participants organized in an SHG, compared to 
non-participants. Early joiners of an SHG were less likely to 
report emotional stress and poor life satisfaction compared to 
new members or non-members.21 Social capital as a result of 
participation in the SHG activity of microfinance programmes 
acted as a coping strategy, helping women to overcome 
financial barriers and budgetary constraints.

The impact of integrated microfinance health 
programmes on raising client awareness

While direct behaviour change communication improves 
awareness, in the presence of community structures like 
microfinance and SHGs, the incremental effect may be 
further enhanced. As early as 1970, in rural areas of Jamkhed, 
Maharashtra state of India, and within a broader holistic 
community development initiative, a programme was 
implemented among women’s groups in which one woman was 
trained as a health worker and funds were provided to assist 
women with a household health emergency. An evaluation 
of the initiative over the first 20 years found a reduction in 
the infant mortality rate from 176 to 19 per 1000, and a birth 
rate decline from 40 to 20 per 1000. Access to antenatal care, 
safe delivery and immunization was nearly universal, and 
malnutrition declined from 40% to less than 5%.22,23

In Jharkhand and Odisha states of India, a cluster-randomized 
trial was carried out to assess the impact of a community 
mobilization programme working through participatory 
women’s groups among the indigenous communities.25,41 A 
participatory learning and action cycle was undertaken with 
group members to identify maternal and neonatal health 
problems in the community. Health committees were formed 
to discuss maternal and neonatal health-entitlement issues. The 
trial found neonates born to mothers in SHG communities had 
a significantly improved likelihood of surviving within the first 
6 weeks of their lives compared to babies born to analogous 
households in non-SHG communities.24,25 A follow-up study 
conducted through prospective surveillance among the trial 
population found the intervention effect was stronger among 
the most marginalized women.41

A similar cluster-randomized trial conducted from January 2009 
to June 2011 with a participatory women’s group in Bangladesh 
found a 38% reduction in neonatal mortality, adjusting for 
socioeconomic factors. The trial researchers attributed the 
findings to improvement in hygienic home delivery practices, 
neonatal thermal care and breastfeeding practices.26 The most 
conclusive evidence to date on the effect of women’s group 
intervention comes from a meta-analysis of seven trials from 
Bangladesh, India, Malawi and Nepal. The analysis found that 
membership of a women’s group was associated with a 37% 
reduction in maternal mortality, a 23% reduction in neonatal 
mortality and a 9% reduction in stillbirths.27 The study further 
concluded that the proportion of pregnant women participating 
in groups and the population coverage of groups were key 
predictors of the effect.

A cross-sectional survey on the impact of the uptake of 
microhealth insurance (MHI) among Grameen Bank clients in 
rural Bangladesh compared three areas based on placement of 
MHI: branches with MHI for at least 5 years, branches with 
MHI for less than 5 years, and branches with no MHI. The 
study measured the impact of MHI on three health outcomes: 
health awareness, health status and health-care utilization. 
Duration of membership in MHI was found to be positively 
correlated with awareness of important health problems and 
the probability of seeking formal care.29

BRAC, a nongovernment development organization in 
Bangladesh, requires women in its microcredit programme to 
know basic health practices as a condition of loan eligibility. 
BRAC’s health-promotion activities include social-awareness 
education, monthly meetings on issues such as violence 
against women and human rights, and essential health care, 
including family planning, water and sanitation, immunization, 
nutrition education and basic curative services. An analysis 
of demographic and health-surveillance data from the study 
area found that credit recipients paid more attention to health-
promotion activities, in order to retain their eligibility to 
receive credit, free education for their children and subsidized 
health care for their family members.30 The study found 
participation in a microcredit forum had a significant positive 
effect on maternal knowledge of prenatal care. Furthermore, 
longer duration of participation raised the odds ratio for 
indicators of prenatal care. BRAC also involved community 
health volunteers as frontline health workers, to identify and 
treat acute respiratory infection. Although the acute respiratory 
infection control project was aimed at raising maternal 
awareness in the community in general, it was expected that the 
social development aspects of BRACs microcredit programme 
would add to the process of promoting knowledge among 
its participants.28 The project used electronic media such as 
radio and television to disseminate health information among 
BRAC microcredit members. Compared to a control group, 
knowledge of clinical signs of acute respiratory infection was 
greater where women participated in a microcredit programme, 
received information about acute respiratory infection from 
volunteers, and had regular exposure to the media.
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The impact of integrated microfinance health 
programmes on financing health care

In India, one promising approach to delivering health 
insurance to the poor works in partnership with the existing 
rural networks of microfinance branches. A study on health 
insurance and microfinance in the Andhra Pradesh state 
of India found that members of a women’s credit group 
made significantly more use of health insurance than non-
borrowing women who obtained health insurance through their 
husbands. This provides evidence for the claim that access to 
microfinance empowers women.33 Since 1992, Vimo-SEWA, a 
trade union with over 1.2 million poor self-employed women 
workers in India, has been providing voluntary integrated 
insurance, covering life, assets and medical expenditure, to 
informal sector workers. Data suggest that the scheme does 
provide some elements of financial protection, particularly 
for less expensive hospitalizations. By reducing the financial 
barriers, the scheme has improved access to inpatient health 
care.31 The Grameen Bank in Bangladesh provides members 
with access to voluntary MHI schemes to protect its clients 
from health risks. A 2006 survey among 32 branches of the 
Grameen Bank found that participation in MHI contributed 
to increasing awareness of important health problems and to 
the probability of seeking formal health care. Micro-insurance 
programmes for health reduced barriers to health services for 
the poor, for basic and preventive health care.29

In Odisha state, India, a cluster-randomized controlled trial 
was conducted to evaluate the uptake of insecticide-treated bed 
nets through micro-consumer loans, as compared to a control 
group in which the nets were distributed free. The trial found 
the use of insecticide-treated bed nets increased substantially 
in the group that had microloans for net purchase, with 16% 
of individuals using a treated net the previous night compared 
to only 2% in control areas where nets were distributed free of 
charge.32

The impact of integrated microfinance 
health programmes on affordable 
health-care products and services

In Bangladesh, a programme between 1992 and 1997 involved 
members of an organized microcredit group as outreach 
volunteers for door-to-door educational campaigns, delivery of 
nonclinical family planning methods and child immunization, 
and provision of an essential service package. An evaluation 
of the programme found that the contraceptive prevalence 
rate increased from 28% to 53%, while the total fertility rate 
decreased from 4.66 to 3.66 per woman. The corresponding 
contraceptive prevalence and total fertility rates in the 
control area at the end of the project were 38.41% and 4.72, 
respectively. Members in the intervention area had higher 
use of static clinic services for the purpose of vaccination, 
minor illnesses, family planning and nutritional supplements, 
compared to non-members.34

In September 2007, the United Nations Children’s Fund 
(UNICEF) and Hindustan Lever Limited collaborated in a 

pilot study among 200 schools in Krishnigiri district of Tamil 
Nadu, India, designed to provide (through a local credit group) 
safe drinking water to children in school, while increasing 
awareness and adoption of effective point-of-use water 
treatment at home. The intervention consisted of placing a water 
purification system in classrooms; providing basic instruction 
to students, parents and teachers on waterborne diseases; and 
providing generic information on effective point-of-use water 
treatment (boiling, chlorination, filtration, solar disinfection 
and safe storage). The programme found that membership in 
an SHG was critical to increasing awareness and uptake of the 
purifier. SHGs not only provided credit to members to meet 
the upfront cost of purchasing the purifier, but also added to 
other critical aspects for diffusion, through exposure to product 
demonstrations, early adopters, or changing social norms via 
exposure to peer influence.35

A programme for community mobilization through 
participatory women’s groups among the indigenous 
communities of Jharkhand and Odisha states of India estimated 
a cost–effectiveness ratio of US$ 910 per neonatal life saved.25 
In a similar intervention in Bangladesh, the same effect was 
US$ 220 to US$ 393 per year of life lost averted.26 According to 
the World Health Organization (WHO) generalized benchmark 
for cost-effectiveness, these interventions were cost effective. 
There is scope for MFIs to absorb the additional cost of health 
programmes. A 5-year demonstration project by Freedom from 
Hunger, with five MFIs from different countries, found the 
programme cost was US$ 1.59 per client per year. This cost 
can be absorbed by the microfinance operation, and at best 
resulted in an average drop in MFI profit margin from 23.58% 
to 21.67%.36

DIsCussIOn

While universal health coverage is considered a key imperative 
for all countries to consolidate public health advances, the 
grand  global challenge is still inequity in coverage, particularly 
among the poor and vulnerable in the informal sector.42 This 
is acute for countries like India, where 90% of the workforce 
is in the informal sector. Along with strengthening existing 
health systems, plans for universal health coverage need to 
work with allied sectors and programmes that seek to address 
the wider determinants of health linked to poverty, livelihood 
and empowerment. In this context, this review provides new 
evidence on the role of membership-based microfinance with 
associated health programmes in improving health outcomes 
for the poor.

The review has identified five themes or pathways via which 
microfinance facilitates access to health: (i) the impact of 
microfinance programmes on the social and economic situation 
of the poor; (ii) the impact of microfinance programmes on 
community health; (iii) the impact of integrated microfinance 
health programmes on raising client awareness; (iv) the impact 
of integrated microfinance health programmes on financing 
health care; and (v) the impact of integrated microfinance 
health programmes on affordable health-care products and 
services. Microfinance transactions were usually organized 
as members who meet together to form SHGs. Such groups 
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meet on a frequent basis to repay loans and deposit savings. 
This creates solidarity and social capital among members. 
These group meetings also serve as a medium to communicate 
health messages and generate community awareness on key 
health issues. Also, the microfinance organization can reduce 
vulnerability through tailored products such as health loans 
and insurance that provides financial risk protection. Such 
programmes address not only demand-side access barriers 
related to awareness and care-seeking, but also several supply-
side barriers like access to finance, consumption smoothing, 
and products. The success of such community interventions 
depends on their ability to engage and strengthen social capital. 

In addition to impact-evaluation type research design, future 
research must analyse programme-intervention factors and 
learning through process evaluation. This is particularly 
important in expanding learning from individual interventions 
to a country-level initiative.

A solution through a microfinance-based approach works 
within the structural impediments that exist in the society, 
such as gender discrimination, power relations and inequity 
in access to care. Such an approach cannot be viewed as the 
sole contributor to poverty reduction, or as an alternative to 
government intervention. Also, to achieve the desired impact 
on community health, a community health programme with a 
microfinance-based SHG needs a maturity period. While a cut-
off time frame is hard to predict, there is a strong correlation 
between duration of participation and measured changes in 
health outcome. 

Finally, although evidence is scarce, it indicates that a 
programme that relies on a women’s group or SHG can 
provide value for money. There is scope for MFIs to absorb 
the additional cost of health programmes. Over time, such 
initiatives can deliver business savings for MFIs, through 
reduced microcredit default and increased trust among 
members.

In summary, this review confirms the work by Leatherman and 
colleagues,5 which concludes that MFIs can provide a platform 
for integrating poverty-alleviation and health-improvement 
programmes. In addition, the key message from the review is 
that, among countries with a large population in the informal 
sector, public spending on health will continue to have a 
limited impact unless vulnerabilities linked with poverty and 
inadequate social pressures are addressed. In the presence of 
a vibrant microfinance infrastructure in countries like India, 
aligning community health programmes with membership-
based MFIs is a pragmatic approach to address both financial 
and social security for the poor. From a research and evaluation 
perspective, the pressing need is for a framework to analyse 
such programmes. Such a framework should help analyse the 
determinants of health, structure and operation of microfinance 
programmes, the structure of health programmes and the 
regulatory and policy environment in the country.

There are a few limitations in this review. Almost all evidence 
of integrated microfinance and health programmes was 
from India and Bangladesh, the two countries where the 
microfinance movement is the strongest. There is little or no 
evidence from other countries in the South Asian region, though 

evidence from Sri Lanka was identified and used. While many 
community-oriented MFIs routinely integrate health services 
in their programmes, with support from local government 
or donors, the outcomes have not been published in peer-
reviewed journals, and hence are not included in this review. 
Notable programmes were Swayam Shakti, a mandatory pilot 
health-insurance programme of Swayam Krishi Sangam, an 
MFI in India offering cashless maternity, hospitalization and 
accident benefits among network hospitals to its members, and 
the Velugu II project in Andhra Pradesh (renamed as Indira 
Kanti Patham) that mitigated risk and improved security 
through a comprehensive insurance package covering health, 
life, crops and livestock. These are some of the limitations of 
this review. While compelling, the evidence in the literature 
is limited to projects and research activities linked to large, 
motivated organizations that have integrated health services 
with a microfinance programme, and dedicated research 
funding to implement, analyse and publish the effect. With the 
exception of a few countries, like Bangladesh and Indonesia, 
large-scale national health surveys have traditionally ignored 
the collection of information on savings and credit groups. 
There are notable gaps regarding an in-depth understanding 
of factors that contribute to the observed change in health 
outcomes. These remain issues for future research.

This review shows that membership-based organizations, 
like MFIs, provide an effective platform to improve a range 
of priority health and hygiene services in the community. It 
shows that access to health care is just one facet among many 
social issues, and that complementary programmes focusing on 
empowerment, social capital and social exclusion, along with 
health access, can result in a greater impact.3 Targeted health 
programmes delivered with microfinance-based SHGs, while 
not an alternative to government interventions, can improve 
the social determinants of health by reducing poverty, income 
disparities and gender inequity. When carefully designed, such 
programmes offer a low-cost alternative to reach the poor with 
much-needed health services and generate demand for quality 
health services within the community. In communities with a 
wider network of such membership-based organizations, there 
is a strong case for policy-makers to take note, and work with 
these groups in providing access to life-saving health care in 
poor rural communities.
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AbstrAct

background: Cognitive impairment, an age-related condition, is often considered 
a precursor to more serious diseases such as depression/dementia/Alzheimer’s 
disease. Alzheimer’s disease, which is characterized by cognitive impairment, 
could have a devastating impact on low- and middle-income countries whose 
populations are ageing rapidly. The disease has, so far, largely remained 
neglected by researchers and national health services in India. In view of the 
growing elderly population and diverse sociocultural and geographical milieu of 
India, epidemiological data for the condition are desirable for different populations. 
Moreover, there is a dearth of population-based epidemiological studies on 
cognitive impairment in the Punjab state of India.

Methods: Three thousand and thirty-eight consenting elderly adults aged over 
60 years, of both sexes, residing in Ludhiana, Punjab state, India were examined 
for cognitive functioning, using a modified Hindi Mental State Examination, and a 
score of ≤25 was considered to be indicative of cognitive impairment. Data analysis 
included calculations of proportions; odds ratio and their 95% confidence intervals 
(CIs) were also calculated. The chi-square test and multiple logistic regression 
model were used to determine the association of cognitive impairment with various 
sociodemographic parameters.

results: The prevalence of cognitive impairment in the study population was 8.8% 
(95% CI = 8.06 to 9.54). Increasing age, unmarried/widowed status, illiteracy, 
unemployment and poverty were found to be independently associated with 
cognitive impairment.

conclusions: The prevalence of cognitive impairment in this north Indian 
population of elderly individuals is higher than that found in northern India. With 
emerging focus on geriatric health services, cognitive impairment, which is a 
precursor of Alzheimer’s disease/dementias, needs to be included in priority care 
within the national primary health-care framework.

Key words: Alzheimer’s disease, cognitive impairment, elderly, Hindi Mini-Mental 
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InTRODuCTIOn

It has been estimated that in India, the population of those aged 
over 60 years will have increased from its level of 7.7% in 
2001 to 12.30% by 2025, and there will be nearly 150 million 
elderly individuals.1 Cognitive disability or dementia is a 
relatively common disorder among the elderly. Most people 
with cognitive disability live in low- or middle-income 
countries (60% in 2001, estimated to rise to 71% by 2040); 

the rate of increase in cognitive disability over the decades is 
around 300% for India, whereas it is estimated to be only 100% 
in high-income countries.2 A neurologically degenerative 
disorder is the underlying cause in the majority of cases of 
significant cognitive decline.3

The importance of dementia, a syndrome of global cognitive 
impairment, has gained widespread recognition in the past two 
decades. The most common cause, Alzheimer’s disease, may 
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be the single greatest source of dysfunction among persons 
aged over 85 years.4 A working group of the National Institute 
on Aging and the Alzheimer’s Association came to a consensus 
that there is a phase of Alzheimer’s disease when individuals 
experience a gradually progressive cognitive decline that results 
from deposition of abnormal substances in the brain. When the 
cognitive impairment is sufficiently great, such that there is 
interference with daily functioning, the patient is diagnosed 
to have dementia due to Alzheimer’s disease.5 Dementia and 
Alzheimer’s disease are age related. The frequency of dementia 
doubles every 5 years after the age of 60 years.6

In the year 2000, India had 3.5 million patients with 
Alzheimer’s disease/dementia as compared with 4.5 million 
in the United States of America (USA).7 Alzheimer’s disease, 
the most common form of dementia,8,9 is an acquired cognitive 
and behavioural impairment of sufficient severity to markedly 
interfere with social and occupational functioning. The presence 
of different biomarkers may suggest the onset of Alzheimer’s 
disease but does not lead to a definite diagnosis.5 The condition 
itself is difficult to diagnose and requires assessment by an 
experienced clinician. The burden of detailed assessment 
can be lessened by cognitive screening in community-based 
studies. Those who screen positive can be further evaluated. 
A study of individuals with mild cognitive impairment (MCI) 
has shown that those who have memory impairment as a 
prominent feature in their cognitive profile (i.e. amnestic MCI) 
have the highest probability of developing Alzheimer’s disease 
in the future.10 Hence, although cognitive impairment by itself 
cannot be labelled as Alzheimer’s disease, considering that it 
is the single most consistent and characteristic symptom of the 
disease, it may be considered as indicative of or a proxy for 
Alzheimer’s disease in population-based studies.

In India, the prevalence of cognitive impairment in the elderly 
measured using the Hindi Mental State Examination (HMSE)11 
or modified Mini-Mental State Examination (MMSE)12 was 
reported to vary from 3.5% in Himachal Pradesh13 to 5.1% 
in Uttar Pradesh14 and 6.5% in Kashmir.15 A study in Kerala, 
south India, found the prevalence of cognitive impairment to 
be 11.5% in those aged >65 years.16 On further assessment 
by the criteria of the Diagnostic and statistical manual of 
mental disorders (DSM-IV) for the cognitively impaired,17 the 
prevalence of Alzheimer’s disease was found to be 15.5/1000 
(95% confidence interval [CI] = 9.6/1000 to 20.0/1000) and 
the male:female ratio for the number of cases was 1:1.3. 
A study in Ballabgarh, Haryana found the overall prevalence 
of Alzheimer’s disease to be 0.62% in those aged >55 years 
and 1.07% in those aged >65 years.18

India, the second most populous country in the world 
after China, is a mosaic of diverse peoples, cultures and 
sociodemographic and regional characteristics. A definite 
diagnosis of Alzheimer’s disease or most other diseases that 
cause dementia can only be made post mortem, after necropsy.19 
Elderly individuals with cognitive impairment may experience 
loss of self-confidence and of prestige and importance within 
the household, and increased financial dependence on the 
family, and may be left out of decision-making in the family. 
Patients in the earliest stages of Alzheimer’s disease and other 
dementias may potentially profit most from disease-modifying 

drugs, which underlines the importance of a correct clinical 
diagnosis early in the course of the disease.19 Hence, studies in 
different populations and regions of the country are necessary 
to obtain epidemiological information regarding cognitive 
impairment, which is a precursor to Alzheimer’s disease/
dementia. In view of the paucity of epidemiological data on 
cognitive impairment/Alzheimer’s disease in Punjab state, this 
study was carried out to ascertain the prevalence of cognitive 
impairment in the elderly and to gain an insight into some 
sociodemographic factors that may have a bearing on the 
prevalence of the disease in this population.

METHODs

study design and duration

This cross-sectional study was carried out between 1 June and 
30 November 2011.

study population

The study population comprised all the elderly residents aged 
over 60 years, of both sexes, residing in the field practice area 
of the Department of Community Medicine, Christian Medical 
College, Ludhiana, Punjab, India, which covers a population 
of approximately 45 000 (30 000 urban and 15 000 rural). 
The department has a well-established health management 
information system that uses the “family folder” methodology 
for constant community monitoring, wherein each household 
has a family folder, in which the demographic and health 
profile of the family is maintained and updated through regular 
house-to-house visits in a beat visit fashion, by a health team 
consisting of a multipurpose health worker (female), medical 
interns and nursing students.

sample size estimation

With those aged >60 years constituting 7.2% of the population 
of Punjab state, according to Sample Registration System 
(SRS) estimates for 2003,20 there were expected to be about 
3240 elderly individuals in the population of approximately 
45 000 under study. If the prevalence of cognitive impairment 
in the elderly population under study is presumed to be similar 
to the prevalence of Alzheimer’s disease in those aged >65 
years in the neighbouring state of Haryana, as found in the 
study in Ballabgarh,18 i.e. 1.07%, the sample size required 
at 95% confidence limit and 10% allowable error would be 
2955 (EpiInfo version 6, Statcalc, calculation for sample size 
estimation for population surveys). All the elderly individuals 
in this population of 45 000 were studied. Though no sampling 
was done, the sample size was estimated only to find out the 
minimum number of elderly individuals requiring to be studied 
in the absence of epidemiological information on cognitive 
impairment/Alzheimer’s disease among the elderly in this 
area. A total of 3054 elderly individuals were found in the 
population under study through house-to-house visiting, of 
which 16 met the exclusion criteria, and the final study sample 
consisted of 3038 respondents.
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Exclusion criteria

To meet the core clinical criteria for MCI, it is necessary to rule 
out other systemic or brain diseases that could account for the 
decline in cognition (e.g. vascular, traumatic or medical causes). 
The goal of such an evaluation is to increase the likelihood that 
the underlying disease is a neurodegenerative disorder with 
characteristics consistent with Alzheimer’s disease. Elderly 
individuals with a history of neurological disorders (stroke, 
Parkinson’s disease, severe head injury or brain neoplasm) 
were excluded. Those who were blind, or hearing and/or 
speech impaired; those with diagnosed psychiatric illness 
(schizophrenia, mental retardation); and those who were too 
ill at the time of the study, were also excluded, as it would 
have been difficult to obtain reliable information from them. 
Sixteen individuals met the exclusion criteria. The response 
rate was 100%, as the communities studied had belonged to 
the field practice areas of the authors’ department for the past 
five decades and thus sufficient rapport existed between the 
health workers and the families through regular home visits by 
these workers.

Ethical approval and consent

Before commencement, the study protocol was approved 
by the institutional ethics committee. Informed consent was 
obtained from the respondents, and from the caregiver in the 
event of the subject being unable to give consent, by obtaining 
their signatures or, in the case of illiterate respondents, by their 
thumb impressions.

Data collection and instruments

House-to-house visits were carried out among the study 
population, and all those in the household in the eligible age 
group were included in the study. A pre-tested questionnaire 
was used to obtain sociodemographic information from 
consenting respondents about their residence, sex, age, marital 
status, type of family, literacy, present employment status, 
family income and the respondent’s own income (independent 
income such as from regular paid employment, pension, assets 
like property/agricultural land, etc.), to assess his/her financial 
dependence on the family, and participation of the elderly 
respondent in family decision-making. Respondents who 
had received formal schooling for up to at least the fifth class 
(primary schooling; age 9–10 years) were considered literate.

The respondents were assessed for cognitive function by a team 
of investigators, which included a neurologist. The MMSE is 
the most common screening tool for the evaluation of cognitive 
impairment/Alzheimer’s disease dementia.12 It is particularly 
important to assess the performance of the MMSE in research 
protocols to establish the incidence or prevalence of cognitive 
impairment and to examine correlates of mental status.21 The 
MMSE consists of simple questions and tasks with a maximum 
score of 30. Scores below 25 are considered to be congruent 
with a diagnosis of dementia.19 In a study in 3974 community-
dwelling individuals aged 65–84 years, logistic regression 
analysis was used to examine the independent and joint effects 

of sociodemographic variables on borderline (MMSE score 
22–25) and poor (MMSE score ≤21) functioning, relative 
to adequate functioning (MMSE sore 26–30). The effect of 
age and education on MMSE performance was found to be 
relatively stable, even after adjusting for age- and education-
related health conditions and sensory impairments that also 
influenced the level of cognitive functioning.22

Low- and middle-income countries have a large number 
of elderly people who are illiterate. Ganguly’s HMSE, a 
tool developed by the Indo–US Cross-National Dementia 
Epidemiology Study, is simple, rapidly administered and 
addressed to people who are illiterate.11 This tool is intended 
only to screen individuals and populations for cognitive 
impairment and not for diagnostic purposes. It is composed of 
22 items that examine various cognitive capacities, with a total 
score of 30, if all items are answered, as in the MMSE. The 
HMSE has already been validated.23 In a study on 100 illiterate 
elderly subjects (50 without dementia and 50 with Alzheimer’s 
disease), Tsolaki et al. found the HMSE to be 94% sensitive 
and 98% specific;24 hence, the test was deemed to be fit to 
be used as a screening test for illiterate elderly people. This 
HMSE, while retaining the original MMSE scoring and cut-
off, also took care of the rural illiterate Indian population by 
carefully substituting some words with relevant local words, 
so that it could be used for both urban and rural residents. The 
HMSE was used for the present study, after being suitably 
modified by replacing some words with others that were more 
appropriate for the Punjabi population. It was then translated 
into the local language Punjabi, and back-translated into Hindi 
and English by two independent bilingual translators, to ensure 
the integrity of the translation. The interview was conducted 
by trained health workers in the language (Hindi/Punjabi) with 
which the subject was familiar.

Operational definition of cognitive impairment

Applying the HMSE, suitably adapted for this population, 
those with MMSE scores ≤25 were considered “cognitively 
impaired” in the present study.12,21–24 These cognitively 
impaired individuals were further classified as severe (MMSE 
score ≤10), moderate (MMSE score 11–21) or mild (MMSE 
score 22–25).25

Data analysis

The data were analysed using EpiInfo version 6 software. The 
prevalence of cognitive impairment, and its severity according 
to the sociodemographic parameters under study, was calculated 
in terms of proportions. The chi-square test was applied, and 
odds ratios along with their 95% CIs were calculated, where 
appropriate. Multiple logistic regression analysis was carried 
out using SPSS software version 21.

REsuLTs

Table 1 shows the sociodemographic characteristics of the 
study population. Rural/urban and male/female ratios were 
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1790/1248 and 1384/1654, respectively, with the majority of 
the respondents being in the age group 61–65 years.

The prevalence of cognitive impairment in the study 
population was 8.8% (95% CI = 8.06 to 9.54). The proportion 
of individuals with cognitive impairment was higher among 
women, individuals who were older, unmarried/widowed, 
illiterate, unemployed, and poorer (P<0.05). No statistically 
significant differences were found in the prevalence of 
cognitive impairment in relation to residence (urban/rural) 
and type of family (nuclear/joint) (see Table 2). Gender 
differences in the prevalence of cognitive impairment among 
the 978 widowed respondents (data not shown in table) also 
showed that the widows had a higher prevalence (16.1%) than 
the widowers (8.8%), and the differences were statistically 
significant (OR 1.99, 95% CI 1.23–3.26, P=0.003).

Multiple logistic regression analysis was used to assess 
the association of sociodemographic factors with cognitive 
impairment, controlling for each of the factors significantly 
associated with cognitive impairment at the bivariate level 

(as per Table 2). Based on the adjusted analysis, age above 
70 years, unmarried/widowed status, illiteracy, unemployment 
and monthly per capita income of ≤1000 rupees, were found 
to be independently associated with cognitive impairment (see 
Table 3). Sex was no longer statistically significantly associated 
with cognitive impairment after controlling for confounders.

Among the 268 respondents with cognitive impairment, 163 
(60.8%) had mild impairment, 63 (23.5%) had moderate 
and 42 (15.7%) had severe impairment. Table 4 shows 
the trends in severity of cognitive impairment within each 
sociodemographic category. For all sociodemographic 
characteristics except for age, the majority of respondents 
had mild cognitive impairment, followed by moderate and 
severe impairment. The proportion of individuals with severe 
cognitive impairment (versus mild and moderate) was the 
highest among individuals aged >80 years (N=19, 38.8%). The 
odds of having severe cognitive impairment were 4.5 times 
greater among individuals aged >70 years, in comparison with 
those aged 61–70 years (odds ratio [OR]=4.50, 95% CI=2.05 
to 10.09, P<0.001). The odds of having severe cognitive 
impairment among those aged over 80 years were 5.4 times 
greater than the other elderly aged 61–80 years (OR=5.40, 
95% CI=2.48 to 11.78, P<0.001), and 6.6 times greater than 
the younger elderly aged 61–65 years (OR=6.57, 95% CI=2.40 
to 18.47, P<0.001). The odds of severe cognitive impairment 
were significantly higher among rural subjects (OR=2.18, 95% 
CI=1.06 to 4.50, P=0.021) and in those who were unmarried/
widowed (OR=2.59, 95% CI=1.20 to 5.66, P=0.008); 93.9% 
of those with mild cognitive impairment, and all those with 
moderate or severe cognitive impairment, were unemployed 
(P=0.035). No statistically significant differences were 
observed in the severity of cognitive impairment in relation to 
sex, family type, literacy or income.

As shown in Table 5, individuals who were cognitively 
impaired were observed to be more financially dependent 
on the family (N = 191/268, 71.3%) than those with no 
cognitive impairment (N = 1718/2770, 62.0%, P=0.003), 
with no statistically significant difference among the different 
severity levels of the impairment (P=0.827). Individuals with 
cognitive impairment had less participation in family decision-
making (N = 214/268, 79.8%) than those with no cognitive 
impairment (N = 2625/2770, 94.8%) (P<0.001), with the 
lowest involvement (N = 4/42, 9.5%) among those with severe 
cognitive impairment (P<0.001).

DIsCussIOn

The loss of cognitive abilities is one of the most feared outcomes 
of ageing. Half of the population of those aged 85 years and 
older suffers from some form of cognitive impairment,26 
making the fear a reality for all too many. A definite diagnosis 
of Alzheimer’s disease or most other diseases that cause 
dementia can only be made post mortem, after necropsy.19 
The most common form of dementia is Alzheimer’s disease, 
accounting for 60–80% of dementia cases. Vascular dementia, 
which occurs after a stroke, is the second most common form, 
accounting for about 10% of cases.27 In general, cognitive 
function is influenced by a variety of factors, mainly female 

table 1: sociodemographic characteristics of the study 
population (N = 3038)

Number %
Residence

Urban 1 790 58.9
Rural 1 248 41.1

Sex
Male 1 384 45.6
Female 1 654 54.4

Age group (years)
61–65 1 566 51.5
66–70 720 23.7
71–75 367 12.1
76–80 173 5.7
>80 212 7.0

Marital status
Married 2 035 67.0
Unmarried/widowed 1 003 33.0

Type of family
Joint 2 664 87.7
Nuclear 374 12.3

Literacy
Literate 1 618 53.3
Illiterate 1 420 46.7

Employment status
Employed 579 19.1
Unemployed 2 459 80.9
Monthly per capita 
income (rupees)
>1000 2 402 79.1
≤1000 636 20.9
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table 2: Prevalence of cognitive impairment in the study population
cognitive impairment, N %

Variable Present Absent total P valuea Odds ratio (95% cI)

Cognitive impairment 268 (8.8) 2 770 (91.2) 3 038

Residence

Urban 152 (8.5) 1 638 (91.5) 1 790 0.443 1 (Reference)

Rural 116 (9.3) 1 132 (90.7) 1 248 1.10 (0.85 to 1.43)

Sex

Male 74 (5.3) 1 310 (94.7) 1 384 <0.001 1 (Reference)

Female 194 (11.7) 1 460 (88.3) 1 654 <0.001 2.35 (1.77 to 3.14)

Age group (years)

61–65 91 (5.8) 1 475 (94.2) 1 566 <0.001b 1 (Reference)

66–70 59 (8.2) 661 (91.8) 720 1.45 (1.02 to 2.06)

71–75 38 (10.3) 329 (89.7) 367 1.87 (1.23 to 2.83)

76–80 31 (17.9) 142 (82.1) 173 3.54 (2.22 to 5.63)

>80 49 (23.1) 163 (76.9) 212 4.87 (3.26 to 7.27)

Marital status

Married 127 (6.2) 1 908 (93.8) 2 035 <0.001 1 (Reference)

Unmarried/widowed 141 (14.1) 862 (85.9) 1 003 2.46 (1.89 to 3.19)

Type of family

Joint 237 (8.9) 2 427 (91.1) 2 664 0.698 1 (Reference)

Nuclear 31 (8.3) 343 (91.7) 374 1.08 (0.72 to 1.63)

Literacy

Literate 43 (2.7) 1 575 (97.3) 1 618 <0.001 1 (Reference)

Illiterate 225 (15.8) 1 195 (84.2) 1 420 6.90 (4.88 to 9.78)

Employment status

Employed 10 (1.7) 569 (88.3) 579 <0.001 1 (Reference)

Unemployed 258 (10.5) 2 201 (89.5) 2 459 6.67 (3.43 to 13.39)

Monthly per capita income 
(rupees)

>1000 179 (7.4) 2 223 (92.6) 2 402 <0.001 1 (Reference)

≤1000 89 (14.0) 547 (86.0) 636 2.02 (1.53 to 2.67)

CI: confidence interval 
aχ2 test 
bχ2 test for linear trend
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sex, older age, low education level, and a history of stroke.28,29 
Those with a history of stroke were excluded from this study; 
hence, vascular dementia was excluded from the study. A study 
in Rotterdam found the prevalence of Alzheimer’s disease to 
be 4.5%, and it was the main subdiagnosis (72%) of all types 
of dementia.9

The prevalence of cognitive impairment in the study 
population was 8.8%. Other studies have reported varied 
cognitive impairment, 3.5% in Himachal Pradesh,13 5.1% in 
Uttar Pradesh,14, 6.5% in Kashmir,15 and 11.5% in Kerala, 
South India.16 Advanced age, widowed status, illiteracy, 
unemployment and lower monthly per capita income (≤1000 
rupees) were found to be significant predictors of cognitive 
impairment in the present study. Sharma et al. also reported 
that the oldest, illiterate and widowed individuals had a greater 
probability of cognitive impairment.13 In a similar study using 
the MMSE in West Bengal, age, sex, marital status, individual 
earning, family earning, family size and number of living 
children were found to be important predictors of cognitive 
impairment.30

Residence (urban/rural) and type of family (joint/nuclear) did 
not appear to significantly influence the prevalence of cognitive 
impairment. However, severe cognitive impairment was found 
to be significantly higher among the rural respondents. In the 
study in West Bengal, severe cognitive impairment was also 
relatively high in the rural elderly population.30 In a study in 
Kerala, Shaji et al. reported a higher prevalence of Alzheimer’s 

disease in the rural population (17/1000) than in the urban 
population (15.5/1000).16 Sharma et al. also found an increased 
prevalence of cognitive impairment in the rural population, 
though it did not appear to be significant in multivariate 
analysis.13

A significant association was found in this study between 
increasing age and cognitive impairment. In a sample of 
age-stratified individuals aged over 55 years, Chandra et 
al. also reported that greater age was associated with both 
Alzheimer’s disease and overall dementia.18 Other researchers 
have also found increasing age to be associated with cognitive 
impairment.13–15,28–30

In this study, cognitive impairment was found to be higher 
among females than males at the bivariate level; however, 
this was no longer the case at the multivariate level. Similarly, 
Chandra et al. also found no association between sex and 
cognitive impairment, though females were found to have 
lower HMSE scores.15 Sharma et al. did not observe any 
statistically significant association of sex, residence or income 
with cognitive decline.13 Other studies have reported cognitive 
impairment to be more prevalent in women.28–30

The study found widowed/unmarried status to be a strong 
predictor for cognitive impairment, particularly severe 
cognitive impairment.

A substantial and independent association between marital 
status in mid-life and cognitive function later in life was 
reported by Hakansson et al. in a large population-based cohort 
study.31 They reported that people without a partner had twice 
the risk of developing cognitive impairment and Alzheimer’s 
disease when compared with people living with a partner, even 
after controlling for other factors.

The study also found a higher likelihood of cognitive 
impairment in widowed women as compared with widowed 
men. A larger proportion of older women than men who have 
Alzheimer’s disease is believed to be explained by the fact that 
women live longer.8 It has been suggested that lack of estrogen, 
or other hormonal changes in postmenopausal women, either 
by themselves or in association with other factors, account 
for the increased risk, and estrogen replacement therapy in 
postmenopausal women has been shown to reduce the risk of 
Alzheimer’s disease.32

Illiteracy, poverty and unemployment were also identified as 
factors significantly associated with cognitive impairment in 
the study population. Low literacy is often linked to poverty 
or lower socioeconomic status, which is also associated with 
poorer health, poorer access to health care and increased risk of 
cognitive impairment. Some researchers believe that a higher 
level of education provides a “cognitive reserve” that enables 
individuals to better compensate for changes in the brain that 
could result in Alzheimer’s or another dementia.33 A lower 
educational level has been consistently reported to be a risk 
factor for cognitive impairment.8,9,13,16,28,29 However, Chandra 
et al. did not establish an association between Alzheimer’s 
disease and literacy.18

table 3: Association of sociodemographic factors with 
cognitive impairment (multiple logistic regression)
Variable Adjusted odds ratio  

(95% cI)
P value

Sex
Male 1 (Reference)
Female 1.28 (0.93 to 1.76) 0.129

Age group (years)
61–65 1 (Reference)
66–70 1.37 (0.96 to 1.96) 0.081
71–75 1.68 (1.10 to 2.55) 0.016
76–80 2.70 (1.68 to 4.34) <0.001
>80 3.51 (2.30 to 5.36) <0.001

Marital status
Married 1 (Reference)
Unmarried/
widowed

1.39 (1.05 to 1.85) 0.022

Literacy
Literate 1 (Reference)
Illiterate 4.99 (3.51 to 7.09) <0.001

Employment status
Employed 1 (Reference)
Unemployed 3.46 (1.77 to 6.76) <0.001

Monthly per capita 
income (rupees)

>1000 1 (Reference)
≤1000 1.51 (1.13 to 2.02) 0.005
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The presence of cognitive impairment was associated with 
the elderly being financially dependent upon the family, 
irrespective of the severity of cognitive impairment, and 
less involved in the family decision-making process. In the 
socioeconomic context in Indian society, this can have a major 
impact in lowering a person’s self-image, when a senior person 
who once was in a position of importance and authority in 
the family finds himself/herself reduced to dependency and 
ignored by the family in important family matters.

COnCLusIOns

With the ageing of Indian society, maintaining cognitive 
health in late life is a public health priority. This study shows 
the prevalence of cognitive impairment in the population of 
Ludhiana, Punjab aged >60 years to be 8.8%, with 60.8% having 
mild, 23.5% moderate and 15.7% severe impairment. Those 
suffering from cognitive impairment were less likely to be 
gainfully employed, have an independent source of income, or 
be involved in family decision-making. Higher age, unmarried/
widowed status, illiteracy, poverty and unemployment were 
found to be predictors of cognitive impairment.

table 4: Level of impairment among individuals with cognitive impairment (N = 268)
severity of cognitive impairment, N (%)

Variable Mild (N = 163) Moderate (N = 63) severe (N = 42) total, 
N = 268

P valuea

Residence
Urban 101 (66.4) 34 (22.4) 17 (11.2) 152 0.038
Rural 62 (53.4) 29 (25.0) 25 (21.6) 116

Sex
Male 39 (52.7) 22 (29.7) 13 (17.6) 74 0.220
Female 124 (63.9) 41 (21.1) 29 (14.9) 194

Age group (years)
61–65 64 (70.3) 19 (20.9) 8 (8.8) 91 0.000
66–70 41 (69.5) 15 (25.4) 3 (5.1) 59
71–75 23 (60.5) 9 (23.7) 6 (15.8) 38
76–80 20 (64.5) 5 (16.1) 6 (19.4) 31
>80 15 (30.6) 15 (30.6) 19 (38.8) 49

Marital status
Married 88 (69.3) 27 (21.3) 12 (9.4) 127 0.009
Unmarried/widowed 75 (53.2) 36 (25.5) 30 (21.3) 141

Type of family
Joint 149 (62.9) 53 (22.4) 35 (14.8) 237 0.163
Nuclear 14 (45.2) 10 (32.3) 7 (22.6) 31

Literacy
Literate 24 (55.8) 9 (20.9) 10 (23.3) 43 0.327
Illiterate 139 (61.8) 54 (24.0) 32 (14.2) 225

Employment status
Employed 10 (100) 0 (0) 0 (0) 10  0.035
Unemployed 153 (59.3) 63 (24.4) 42 (16.3) 258

Monthly per capita income 
(rupees)

>1000 105 (58.7) 43 (24.0) 31 (17.3) 179 0.495
≤1000 58 (65.2) 20 (22.5) 11 (12.3) 89

aχ2 test

Individuals with Alzheimer’s disease lose, on average, 3.3 
(95% CI = 2.9 to 3.7) MMSE points each year;34 hence, early 
detection of cognitive impairment in the elderly population 
is crucial for timely intervention. Screening of the elderly 
for cognitive impairment/Alzheimer’s dementia needs to be 
included in the national primary health-care services at grass-
roots level. The “10 warning signs of Alzheimer’s disease” 
approach has been shown in this population to be a useful tool 
in the hands of primary health-care workers for population-
based screening for Alzheimer’s disease in the elderly.35 The 
provision and financing of measures to meet the long-term 
care needs of people with Alzheimer’s or other dementias 
is an urgent priority. There is also a need for a multicentric 
prevalence survey of cognitive impairment in India, using 
neuropsychological assessment tools and biomarkers, 
encompassing rural/urban, regional, religious, ethnic, cultural, 
environmental and socioeconomic diversity. Finally, there is 
a great need to develop packages and programmes of care for 
people with dementia/Alzheimer’s disease and their caregivers, 
which are capable of being scaled up across the country’s 
mixed health-care delivery system.
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Table 5: Financial dependence and participation in family decision-making
cognitive impairment present, N (%)

Variable
Mild 

(N = 163)
Moderate 
(N = 63)

severe 
(N = 42)

subtotal 
(N = 268)

cognitive 
impairment 

absent 
(N = 2770), 

N (%)
total 

(N = 3038)

P valuea 
cognitive 

impairment 
present 

vs absent 
(df = 1)

P valuea 
severity of 
cognitive 

impairment 
(df = 2)

Financial 
dependence

Dependent 
on family

118 (72.4) 43 (68.3) 30 (71.4) 191 (71.3) 1718 (62.0) 1909 (62.8) 0.003 0.827

Independent 
income

45 (27.6) 20 (31.7) 12 (28.6) 77 (28.7) 1052 (38.0) 1129 (37.2)

Participation 
in family 
decision-
making

Does not 
participate

10 (6.1) 6 (9.5) 38 (90.5) 54 (20.2) 145 (5.2) 199 (6.6) <0.001 <0.001

Participates 153 (93.9) 57 (90.5) 4 (9.5) 214 (79.8) 2625 (94.8) 2389 (93.4) 

aχ2 test
df=degrees of freedom

Limitations of the study

Given the time and expertise needed for testing of memory 
and mental status, identification of cognitive impairment in 
the elderly in a community setting may not be very accurate. 
The data in this study came from a cross-sectional survey and, 
therefore, it is not possible to make causal inferences from the 
associations found. Even after translation and standardization 
of the MMSE instrument, there may be false positive results 
because of higher cut-off scores, though it is better to 
overestimate cognitive impairment. Moreover, the MMSE 
is a screening tool only. However, despite these limitations, 
the study provides epidemiological data for a population for 
which, as yet, there is no information about the condition, using 
methods and instruments that are comparable to those used in 
other studies carried out in other populations of the country.
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AbstrAct

background: There is a close association between poor mental health status 
and both poor physical health and decreased productivity. An evidence base on 
the risk factors for psychological distress in low-income countries is lacking and is 
much needed to help develop appropriate interventions. We aimed to estimate the 
prevalence of psychological distress in urban Pakistan and identify associated risk 
factors and functional disability.

Methods: This was a population-based study of 18–75-year-olds in urban Pakistan. 
The Self-Reporting Questionnaire (SRQ) was offered to 1000 adults to measure 
psychological distress. The Life Events Checklist, Oslo-3 for Social Support and 
Brief Disability Questionnaires were used to establish social stressors, support 
and functional disability.

results: Questionnaires were completed by 880 (94%) eligible participants, of 
whom 41% of women and 19% of men scored 9 or more on the SRQ (possible range 
0–20). Low educational status was associated with high rates of psychological 
distress. Women had significantly higher levels of distress than men and were less 
likely to receive practical support.

conclusions: The prevalence of psychological distress was lower in urban 
Karachi than that reported previously for rural Punjab province, Pakistan. However, 
in urban Karachi, as in rural Punjab, socioeconomic status seemed to have more 
of an impact on the mental health of women than that of men.
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InTRODuCTIOn

Depressive disorder is among the leading causes of disability 
worldwide and is projected to be second only to HIV/AIDS 
in its link to disability-adjusted life-years by 2030. It will be 
the third most common cause of disability in lower-income 
countries and the leading cause in higher-income country 
settings.1 There is a wide treatment gap for mental disorders, 
which approaches astonishingly high rates of 90% in least-
resourced countries.2 Thus, there is an urgent need to collect 
systematic information on mental disorders – to inform the 
development of interventions in low-income settings.

The prevalence of anxiety and depressive disorders is high in 
Pakistan, at 66% in women and 25% in men in rural Pakistan, 

and is associated with social adversity.3–5 These findings have 
been confirmed in a systematic review, which found that 
socioeconomic adversity and relationship problems were 
major risk factors for depression.6 A study by Mumford et 
al. in 20007 reported the rate of depression in an urban slum 
in Punjab province, Pakistan, to be less than half of that of a 
nearby rural village.

Studies in high-income countries show that rates of mental 
illness are higher in urban than in rural populations.8 In 
a European study (Outcome of Depression International 
network – ODIN), there were large urban/rural differences in 
the prevalence of depressive disorder in women in the United 
Kingdom of Great Britain and Northern Ireland (UK) and 
Ireland, with high rates of depression in women among urban 
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areas, whereas in men this difference was insignificant.9 The 
possible reasons suggested for this disparity were factors such 
as lack of a confidant having difficulties in getting practical 
help from neighbours.10 In 2000, Paykel et al. analysed 
differences between urban, semi-rural and rural areas in 
mainland UK. They found that urban subjects had higher rates 
of mental illness than rural populations, which they attributed 
to adverse urban social environments.11 Similar findings have 
been reported from a study in the United States of America 
(USA) exploring rural and urban disparities, where psychiatric 
disorders were more prevalent in urban settings.12

There have been few comparison studies of mental health in 
urban/rural populations in Asia. In the Republic of Korea, Lee 
et al. compared the prevalence of psychiatric disorders in men 
and women in the urban city of Seoul and rural areas, and 
found that the prevalence of psychiatric disorders, including 
alcohol dependence, was higher among women in rural areas.13

Psychological distress is defined as mental anguish or 
suffering;14 it includes symptoms of anxiety and depression.

The authors predicted that the rates of psychological distress 
in Karachi would be lower than those found in their earlier 
studies in rural areas of Pakistan, in both men and women, and 
that these would be associated with similar risk factors.15,16

The aim of this study was to establish the prevalence of 
psychological distress in an urban Pakistani population, and 
to identify social stressors and functional disability associated 
with this distress.

METHODs

study design and setting

The study was conducted in Karachi, the largest city of 
Pakistan, with an estimated inner-city population of 15.5 
million compared with 18 million in the metropolitan city.17 
There is wide variation in socioeconomic status, with some 
areas being highly affluent while others lack the basic amenities 
such as piped water, sewerage, gas and electricity.

The study was a population-based house-to-house survey in 
Arafat Town, a typical densely populated inner-city area that 
was not an officially planned residential area, but 20 years 
ago received official status. Since then, water, gas, electricity 
and drainage systems have been developed, but even today, a 
number of households are without the basic amenities.

Data collection

A random sample of 1000 adults (500 men and 500 women) 
was obtained from the electoral register, using a table of random 
numbers. This sample size was considered to be adequate, 
considering the number of variables that were examined in this 
study. All 18–75-year-old individuals, residing at the stated 
address and not suffering from serious physical illness at that 

time – were invited to participate in the study by the research 
team through house-to-house visits in person.

Ethics committee approval was obtained from Karachi Medical 
College and the Pakistan Institute of Learning and Living. 
The study was described to each potential participant, with 
a witness present. After a complete description of the study, 
informed consent was obtained. Literate participants then 
signed the consent form but, if the participant could not write 
their name, they placed a thumbprint on the consent form, 
which was countersigned by the witness. The Self-Reporting 
Questionnaire (SRQ,) Brief Disability Questionnaire (BDQ), 
Oslo-3 for Social Support, and Life Events Checklist are self-
administered questionnaires but, to maintain consistency, 
research assistants read out the questions to all participants. 
Some degree of privacy was attempted while administering 
the questionnaires. Male participants were interviewed by 
male research assistants and female participants by the female 
research assistant. Members of the research team visited many 
houses on more than one occasion (up to six visits) to complete 
the questionnaires. Details of the methodology are described in 
a previous paper.18

Basic demographic details, including sex, age, number of 
family members, marital status, education, employment, 
family system and income group, were recorded.

Medical history data

Participants were also asked whether or not they had been 
hospitalized and whether they had had any diagnostic tests or 
procedures in the past 12 months.

Psychiatric symptoms

Psychiatric symptoms were recorded using the Self-Reporting 
Questionnaire (SRQ-20).19 This standardized instrument has 
been in use in low- and middle-income countries for more 
than 20 years. It has been validated on a Pakistani population, 
and found to have good psychometric properties.15 Each of 20 
symptoms are rated “yes” or “no”, according to whether the 
patient has experienced them in the past 30 days. The total 
SRQ score is the total number of symptoms experienced out 
of 20, so the range of score is from 0 to 20. An SRQ score of 
9 or more was used, as high scores are indicative of greater 
psychological distress and this correlates more with a diagnosis 
of depressive disorder.15

Social support

The Oslo-3 scale was used to measure social support. This 
consists of three questions to address relationships with family, 
friends and neighbourhood. These questions explore how easy 
is it to get help from neighbours if required, how many people 
can the person rely on and how much concern they show.20 It 
has been used to study inequalities in the health of Pakistanis 
living in Norway.21 Each item is scored from 1 to 5, and a 
total of the three scores ranges from 3 to 15, with high scores 
indicating greater social support.
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Life events

Life events were determined using a list of 15 questions, 
including categories based on the Quebec Health Survey, 
identified in studies of physical illness and depression.16 
Participants were asked about life events experienced during 
the previous 12 months. A response format of yes/no was used 
and a total score (number of events experienced) is quoted 
in the results. This scale has been used in the authors’ earlier 
studies.16

Disability

The cross-culturally validated BDQ was used to assess 
disability. This includes six items from the Short-Form (SF-
36) questionnaire, which asks respondents whether they have 
been limited in any everyday activities in the past month and 
four questions addressing daily functioning.22,23 Two additional 
items were included – inability to carry out usual activities 
fully and staying in bed because of illness or injury. Each 
item is scored on a three-point scale (0 = no/not at all, 1 = yes/
sometimes and 2 = yes/moderately or definitely). The total 
score of the 10 items, which ranges from 0 to 20, was used, 
with higher scores indicating greater disability.

statistical analysis

The data were analysed using SPSS for Windows version 15.24 
Men and women were compared with respect to demographic 
and medical history data, and all questionnaire items and totals 
were analysed, using the t test for continuous measures, and the 
chi-squared test for categorical measures.

Bivariate analyses were carried out for men and women 
separately, with total SRQ score as the dependent variable, 
using t tests for dichotomous variables, one-way analysis of 
variance followed by Bonferroni corrected pair-wise group 
comparisons for other categorical variables, and Pearson 
correlation for continuous variables. Correlation coefficients 
between 0 and 0.3 are considered to be very weak and not 
indicative of a linear correlation; between 0.29 and 0.45 they 
are considered to be moderate; and correlation coefficients 
above 0.45 are considered to be strong.

In order to determine significant independent correlates of 
higher SRQ scores, a multiple regression analysis was carried 
out with total SRQ as the dependent variable, and independent 
variables all those that were significant at P<0.05 on bivariate 
analysis with total SRQ score. These were age, sex, unmarried, 
education level primary or less, employment as a labourer, 
monthly income below Rs 5000 (Pakistani rupees), whether 
the subject had been in hospital or had any diagnostic tests, 
four or more children aged under 14 years, six or fewer people 
in the household, access to clean drinking water, whether waste 
was kept outside, house construction of both concrete and local 
materials, and total scores for Oslo, life events and disability. 
The multiple regression analysis was repeated for men and 
women separately. Variance inflation factors were calculated 
for all variables in all the multiple regression analyses, to 
ensure that multicollinearity was not a problem. Analysis of 

covariance compared the SRQ scores of men and women, after 
accounting for differences in age, education, income, house 
construction, hospitalization, disability, life events and social 
support.

REsuLTs

Of the 1000 people selected from the electoral register, 50 
were not living at the chosen address and 12 were excluded 
because they had serious physical illness. Of the 938 eligible 
participants, 49 (15 women and 34 men) refused to participate 
and the data were incomplete for a further 9, so data for 880 
participants were analysed.

Characteristics of the sample

The sample included 411 men and 469 women, of whom 712 
(80.9%) were married, 237 (26.9%) were illiterate, 539 (61.3%) 
were unemployed, housewives or retired, and 321 (36.5%) had 
a monthly family income of less than Rs 5000 (see Table 1). 
The men were significantly older than the women. Women 
were significantly more likely to be illiterate and less likely to 
have received education beyond 10 years of schooling. They 
were also significantly more likely to live in a joint family than 
the men and to be in a lower income group.

Psychological distress

The mean SRQ score was significantly higher for women 
than for men (see Table 2). Seventy-eight (19.0%) men and 
194 (41.4%) women had nine or more of the SRQ symptoms 
(χ2 P<0.001). Eighty-eight women (18.8%) and 29 men (7.1%) 
reported suicidal ideation (χ2 P<0.001). The proportion of 
women who had experienced each symptom on the SRQ was 
significantly greater than that for the men, with the exception of 
poor appetite and poor digestion, which had similar proportions 
for two sexes.

Life events

The mean number of life events for the whole sample was 4.2 
(see Table 2), which represents just over 4 of the 15 different 
types of life events experienced. The most common life event 
experienced was problems relating to employment (N = 476, 
54.1%), followed by illness or hospitalization of patient or a 
relative (N = 424, 48.2%), pregnancy or birth in the family 
(N = 410, 46.6%) and financial worries (N = 367, 41.7%). There 
was no significant difference between men and women for 
the total number of life events, and men and women reported 
similar proportions of all types of life events. The only type of 
event for which they differed significantly was difficulties at 
work or school, which were experienced by 132 (28.1%) of the 
women and 88 (21.4%) of the men, P = 0.024.



WHO South-East Asia Journal of Public Health | April–June 2014 | 3 (2) 147

Husain et al.: Psychological distress in urban Pakistan

table 1: characteristics of the sample

characteristic
Whole group 

(N = 880) Men (N = 411) Women (N = 469) P valuea

Age, mean years (SD) 33.5 (11.3) 34.5 (12.5) 32.1 (10.0) <0.001 

Number of family members, mean (SD) 7.8 (2.3) 8.2 (2.2) 7.5 (2.3) <0.001

Marital status, N (%)

Married 712 (80.9) 310 (75.4) 402 (85.7) <0.001

Unmarried 168 (19.1) 101 (24.6) 67 (14.3)

Education, N (%)

Illiterate 237 (26.9) 88 (21.4) 149 (31.8) <0.001

Primary school 162 (18.4) 55 (13.4) 107 (22.8)

Secondary school 318 (36.1) 184 (44.8) 134 (28.6)

>10 years’ schooling 163 (18.5) 84 (20.4) 79 (16.8)

Employment status, N (%)

Clerical/professional 121 (13.8) 112 (27.3) 9 (1.9) <0.001

Labourer 220 (25.0) 209 (50.9) 11 (2.3)

Unemployed/housewife/retired 539 (61.3) 90 (21.9) 449 (95.7)

Family system, N (%)

Joint 329 (37.4) 121 (29.4) 208 (44.3) <0.001

Nuclear 551 (62.6) 290 (70.6) 261 (55.7)

Income group, N (%), Pakistan rupees

<5000 321 (36.5) 113 (27.5) 208 (44.3) <0.001

5000–9999 388 (44.1) 194 (47.2) 194 (41.4)

10 000 or more 171 (19.4) 104 (25.3) 67 (14.3)

Hospitalization in the last 12 months, N (%)

Yes 260 (29.5) 112 (27.3) 148 (31.6) 0.19

No 620 (70.5) 299 (72.7) 321 (68.4)

Tests or diagnostic procedures in the last 
12 months, N (%)

Yes 230 (26.1) 129 (31.4) 101 (21.5) 0.001

No 650 (73.9) 282 (68.6) 368 (78.5)

SD: standard deviation. 
aP value obtained by t test for continuous variables, age and number of family members, or by chi-squared test for the remaining variables.

Disability

The mean BDQ score was 6.8 for the whole sample, which 
represents either 7 symptoms with a little disability, or 3–4 
symptoms with moderate disability (see Table 2). There was a 
trend towards a significant difference between men and women 
with respect to the BDQ scores, but women were significantly 
more likely than men to be limited with respect to motivation 
for work, efficiency and daily activities, and were more likely 
to have spent one or more days in bed because of illness or 
injury. Men were significantly more likely than women to have 
health problems that limited vigorous activity (data not shown).

Social support

The mean Oslo score was 8.1, which represents either three 
items scoring 2–3 on the scale from 1 to 5, or two out of the 
three items showing good support and scoring 4. The Oslo 
total score was significantly higher for men than women (see 
Table 2). Ease of getting practical help from neighbours was 
the only individual item to show a significant difference (data 
not shown).
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Relationship between total sRQ score 
and age, number of family members, life 
events, disability and social support

The SRQ total score was moderately positively associated 
(r>0.3) with both the total number of life events and the BDQ 
score for each sex, and moderately negatively correlated with 
the Oslo total score for women. The remaining correlations 
(between total SRQ score and both age and number of family 
members) were weak (r<0.21), as was the correlation between 
Oslo score and SRQ score for men (r = –0.10).

For men, significant correlates of higher SRQ scores were 
being married, having a poor education, being a labourer, 
having had a diagnostic test or investigation in the past year, 
and living in a house constructed of both local materials and 
concrete (see Table 3). For women, significant risk factors 
were poor education, being a labourer, being in the low income 
group, having been in hospital in the past year, not having clean 
drinking water, being in a smaller household, having fewer 
children aged under 14 years, and living in a house constructed 
of both local materials and concrete.

Multiple regressions for sRQ scores

Age, female sex, poor education, low income, having been in 
hospital, having three or fewer children, and having a house 
constructed of both concrete and local materials, and all the 
questionnaire scores were all significantly associated with a 
raised SRQ score (see Table 4). Having had some diagnostic 
procedures or tests was significantly associated with lower 
SRQ scores. The adjusted R2 value was 38.5%. This means 
that 38.5% of the variance of total SRQ is explained by the 
variables in the analysis. Multicollinearity of variables was 
not a problem, as the maximum variance inflation factor was 
1.85. The regression coefficient for female sex indicates that 
women had SRQ total scores that were 1.77 higher than those 
of men, on average, after adjusting for the other variables in 
the analysis. Similarly, poorly educated people had scores 1.11 
higher than those who were better educated; people with a low 
income had scores 0.75 less than those with a higher income; 
and those who had been in hospital had scores 1.33 higher than 
those of people who had not, on average. People with higher 

levels of support had lower SRQ scores by 0.29 per point 
increase in support scores, those with higher life events scores 
scored 0.63 higher on the SRQ score per life event, and those 
with higher levels of disability scored higher on the SRQ by 
0.17 per point on the disability scale.

Multiple regression analyses for 
men and women separately

For men, age, poor education, house construction and the 
questionnaire scores (disability, life events and social support) 
were the only factors that were significantly associated with 
higher SRQ scores (see Table 5). The adjusted R2 value of 
32.3% was slightly lower than for the group as a whole.

For women, the results were very similar to the group as a 
whole, although being unmarried was significant, and low 
education was not (see Table 6). The adjusted R2 value of 
37.8% was similar to that for the whole group.

Analysis of covariance comparing the total SRQ scores of men 
and women, after accounting for differences in age, education, 
income, house construction, hospitalization, disability, life 
events and social support, showed that, although the other 
factors accounted for some of the differences in SRQ scores 
between men and women, women still had significantly higher 
scores than men, after accounting for these factors. Unadjusted 
means for men and women were 5.1 and 7.7, respectively, 
while adjusted means were 5.5 and 7.4, respectively (standard 
error = 0.2).

DIsCussIOn

This is one of the very few population-based studies of an 
urban area of Pakistan. Previous studies are primarily from 
rural populations.4,5,15,16 The one other community-based study 
of an urban population using a robust methodology was done 
in Punjab province, Pakistan, where the authors reported lower 
rates of psychiatric morbidity in the urban slum compared with 
the rural areas.7 Similar to Mumford’s findings, the results 
of our study also show that the rate of psychological distress 
was less than in our previous study in rural Pakistan using the 

table 2: Questionnaire scores
Whole group 

(N = 880),  
mean (sD)

Men, (N = 411), 
mean (sD)

Women (N = 469), 
mean sD P value

Age, years 34.5 (12.5) 32.1 (10.0) <0.001 

Number of family members 8.2 (2.2) 7.5 (2.3) <0.001 

SRQ total score 6.5 (4.8) 5.1 (4.3) 7.7 (5.0) <0.001 

Oslo total score 8.1 (2.5) 8.4 (2.5) 7.9 (2.5) 0.004

Life events total score 4.2 (2.5) 4.1 (2.6) 4.3 (2.3) 0.18

BDQ score 6.8 (6.0) 6.4 (6.4) 7.1 (5.5) 0.092

BDQ: Brief Disability Questionnaire; SD: standard deviation; SRQ: Self-Reporting Questionnaire.
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table 3: Association between categorical measures and total srQ score, for men and women separatelya

Men 
(N = 411)

Women 
(N = 469)

category Mean sD N P Mean sD N P value
Marital status

Married 5.6 4.3 310 <0.001 7.6 5.0 402 0.73
Unmarried 3.8 3.8 101 7.9 5.1 67

Education
Primary or less 6.7 4.8 143 <0.001b 8.6 5.1 256 <0.001b

Secondary or more 4.3 3.7 268 6.5 4.6 213
Occupation

Clerical/professional 4.2 3.4 112 0.014c 9.9 5.5 9 0.014d

Labourer 5.6 4.4 209 11.5 4.9 11
Unemployed/housewife/retired 5.2 4.8 90 7.5 4.9 449

Family type
Nuclear 4.9 4.2 121 0.49 8.1 5.0 208 0.084
Joint 5.2 4.3 290 7.3 4.9 261

Income group, Pakistani rupees
<5000 5.0 4.6 113 0.67 9.1 5.0 208 <0.001e

5000 to 9999 5.0 4.1 194 6.8 4.8 194
10 000 or more 5.5 4.2 104 5.7 4.1 67

Hospitalization in the past 12 months
Yes 5.6 4.5 112 0.19 9.1 5.3 148 <0.001b

No 5.0 4.2 299 7.0 4.7 321
Tests or diagnostic procedures in the past 12 months

Yes 5.9 4.6 129 7.4 5.0 101 0.55 
No 4.8 4.0 282 0.017b 7.7 5.0 368

Number of household members 
Up to 6 5.1 4.3 90 0.84 8.5 5.0 167 0.016f

7–9 5.3 4.5 113 7.3 5.1 148
10 or more 5.0 4.1 208 7.1 4.7 154

Number of children aged under 14 years
0–3 5.0 4.3 239 0.57 8.1 5.0 317 0.004
4 or more 5.3 4.3 172 6.7 4.8 152

House ownership
Own 4.9 4.2 292 0.15 7.3 4.8 305 0.051b

Rent 5.6 4.4 119 8.3 5.3 164
Clean water  

Yes 5.2 4.1 121 0.91 6.7 4.6 127 0.005b

No 5.1 4.3 290 8.0 5.1 342
Location of toilet

House 5.1 4.3 398 0.81 7.6 4.9 454 0.75b

Outside the house 5.4 4.2 12 8.2 6.3 15
Access to medical care

Mohalla (neighbourhood) 4.9 4.2 289 0.11 7.7 4.8 328 0.63b

Out of mohalla 5.6 4.4 122 7.5 5.3 141
Type of house

Local build (kucha) 4.5 3.5 58 0.011g 8.4 4.3 40 <0.001h

Concrete 4.9 4.1 259 7.0 4.8 323
Both 6.3 4.9 94 9.3 5.2 106

Waste
Box with cover 4.8 4.8 85 0.34 6.2 4.6 79 0.004b

Box without cover 5.5 4.0 189 7.7 4.9 276
Outside 4.9 4.3 137 8.6 5.2 114

SD: standard deviation; SRQ: Self-Reporting Questionnaire. 
 aAnalyses were t tests for dichotomous variables and one-way analysis of variance followed by Bonferroni corrected pairwise comparisons for other categorical 
variables. 
bUnequal variance version of the t test was used because the variances were significantly different. 
cSignificantly higher SRQ scores for labourers than for clerical and professional subjects. 
dSignificantly higher SRQ scores for labourers than for housewives. 
eSignificantly higher SRQ scores for subjects in households with income under 5000 Pakistani rupees than for the rest. 
fSignificantly higher SRQ scores for subjects in households with six or fewer people than for those with 10 or more. 
gSignificantly higher SRQ scores for subjects in houses made with both local materials and concrete than the rest. 
hSignificantly higher SRQ scores for subjects in houses made with both local materials and concrete than for those in houses made of concrete only. 
iSignificantly higher SRQ scores for subjects where waste is kept outside than for those where it is inside in a box with a cover.
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same methodology.9,10 This finding was applicable to both men 
and women, although the prevalence of psychological distress 
was 2.6 points higher, on average, in women compared with 
men, which reduced to 1.77 points higher after adjusting for 
other covariates. This has been a consistent finding in previous 
studies). In 2007, Gadit and Mugford reported variability in 
prevalence rates between the cities of Pakistan in a telephone 
study.25 They found that the city of Lahore had the highest 
prevalence (53.4%), as compared with Quetta (43.9%) and 
Karachi (35.7%). The prevalence finding for the city of Karachi 
in the present study is consistent with their report.

urban/rural differences

This study and Mumford’s earlier study in urban Punjab 
province, Pakistan, has shown lower rates of psychological 
distress in urban areas, which is contrary to the higher rates 
reported in urban areas in high-income countries. The reasons 
for this could be positive selection, in that individuals in 
Pakistan who are more psychologically robust migrate to the 
cities, where life is better socially and socioeconomically. 
There are improved basic amenities such as water, electricity, 
gas and transport, and better employment, leisure and health 
facilities. There is also a social support system in the form of 
family and clan loyalties, which tends to mitigate the effect of 

factors such as lack of a confidant, and inability to get practical 
support.

Comparison of prevalence rates with other 
studies

India/Pakistan

We compared our findings with those of our previous studies 
in Mandra, a town near Rawalpindi and our tribal study in 
the village of Thooth Dhand, which is one of the seven tribal 
agencies of Pakistan.15,16 In this study in Karachi, 19.0% of the 
men scored 9 or more on the SRQ, which is very similar to 
the Mandra study with 18%, and much lower than the 45% 
reported in the tribal study. Corresponding results for women 
were 41% in this study, 44% in Mandra and 60% in the tribal 
study. In the present study, 16% of men and 36.1% of women 
scored 10 or more on the SRQ, compared with 12% of men and 
45% of women in a study in rural Punjab province, Pakistan,.5 
Similar to the present findings, the prevalence of depression 
was quite high in women in a large population-based study in 
urban south India,26 and was associated with increasing age 
in men and women, low socioeconomic status and physical 
health comorbidities.

table 4: Linear regression analyses with srQ total score as the dependent variable

Variables included

Unstandardized 
regression 
coefficient

95% confidence 
interval

standardized 
regression 
coefficient P value

Age 0.05 0.03 to 0.08 0.12 <0.001

Sex (female) 1.77 1.09 to 2.46 0.18 <0.001

Unmarried 0.72 –0.04 to 1.48 0.06 0.062

Poor education (primary or less) 1.11 0.53 to 1.70 0.12 <0.001

Labourer 0.03 –0.72 to 0.79 0.003 0.93

Income under 5000 Pakistani rupees 0.75 0.18 to 1.32 0.075 0.010

Hospitalization in the past 12 months 1.33 0.68 to 1.99 0.13 <0.001

Tests or diagnostic procedures in the 
past 12 months

–0.85 –1.54 to –0.16 –0.08 0.016

6 or fewer people in the house 0.35 –0.27 to 0.98 0.03 0.27

4 or more children aged under 14 years –0.59 –1.18 to –0.003 –0.059 0.049

Clean drinking water –0.08 –0.64 to 0.49 –0.007 0.80

House constructed of both local 
materials and concrete

1.44 0.82 to 2.06 0.13 <0.001

Waste kept outside –0.31 –0.89 to 0.27 –0.03 0.30

Total Oslo score –0.29 –0.39 to –0.18 –0.15 <0.001

Total life event score 0.63 0.52 to 0.74 0.32 <0.001

Total BDQ score 0.17 0.12 to 0.21 0.21 <0.001

Adjusted R2 38.5%

SRQ: Self-Reporting Questionnaire.
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table 5: Linear regression analyses with srQ total score as the dependent variable: men only

Variables included
Unstandardized 

regression coefficient
95% confidence  

interval
standardized 

regression coefficient P value

Age 0.04 0.003 to 0.07 0.11 0.031

Unmarried 0.01 –0.99 to 1.00 0 0.99

Poor education (primary or 
less)

1.58 0.71 to 2.45 0.18 <0.001

Labourer –0.27 –1.09 to 0.56 –0.03 0.52

Income under 5000 Pakistani 
rupees

–0.08 –0.92 to 0.77 –0.01 0.86

Hospitalization in the past 12 
months

0.24 0.73 to 1.20 0.03 0.63

Tests or diagnostic 
procedures in the past 12 
months

0.04 –0.92 to 1.00 0.004 0.94

6 or fewer people in the 
house

–0.20 –1.15 to 0.75 –0.02 0.68

4 or more children aged 
under 14 years

–0.58 –1.37 to 0.22 –0.07 0.16

Clean drinking water 0.64 –0.14 to 1.41 –0.07 0.11

House constructed of both 
local materials and concrete

1.13 0.15 to 2.00 0.11 0.012

Waste kept outside –0.18 –0.95 to 0.58 –0.02 0.64

Total Oslo score –0.19 –0.34 to –0.05 –0.11 0.010

Total life event score 0.58 0.43 to 0.73 0.35 <0.001

Total BDQ score 0.15 0.09 to 0.21 0.22 <0.001

Adjusted R2 32.3%

SRQ: Self-Reporting Questionnaire.

Sex differences

Women are twice as likely as men to report depression. This 
difference increases in low-income countries. Patel and 
Kleinman argue that, other than biological factors, different 
stressors faced by women in developing countries, such as 
poverty, less opportunity for education, physical abuse by 
husbands, forced marriages, sexual trafficking and limited job 
opportunities, may explain this difference.27 A cross-sectional 
study of a semi-urban community of Karachi reported a 
prevalence rate of depression of 30% in women.28 The factors 
associated with depression were older age, lack of education 
and verbal abuse in relationships.

High rates of depression in women compared with men were 
also found in upper and upper–middle class women compared 
with men in a high socioeconomic area of urban Karachi.29 
The rate of depression in women was twice that in men and 
was mainly related to marital problems and role conflicts in 
domestic spheres of life. The present results also show that 
social problems were strongly correlated with depression. In 
urban Karachi, as in rural Punjab, socioeconomic status seems 
to have more impact on the mental health of women than that 
of men.

Other psychosocial correlates of depression

This study found that women found it significantly harder than 
men to obtain practical help from neighbours, and there was 
also a trend towards women having higher disability scores 
than men. Social support has long been thought to protect 
against depression. A meta-analysis by Henderson in 1992 
included 35 studies relating to depression and social support.30 
The author reports two consistent findings: that there was 
an inverse association between social support and affective 
symptoms, whereby a lack of social support increases the risk 
of developing depression, and that social support acted as a 
buffer in the face of severe stressors.

In previous studies, lack of education and poverty have shown 
a strong association with depression.27 This study found that 
poor education was associated with high rates of distress and it 
is likely that lack of education leads to limited understanding 
of health services and consequently less likelihood of engaging 
in health-seeking behaviours. A study using health survey data 
from 22 developing countries showed that educated mothers 
were more likely to engage in health-seeking behaviours.31 
Another study of postpartum women found that low literacy 
was a risk factor for depression.32
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table 6: Linear regression analyses with srQ total score as the dependent variable: women only

Variables included
Unstandardized 

regression coefficient
95% confidence  

interval
standardized 

regression coefficient P value

Age 0.08 0.04 to 0.12 0.16 <0.001

Unmarried 1.36 0.21 to 2.50 0.10 0.020

Poor education (primary or 
less)

0.66 0.14 to 1.45 0.07 0.11

Labourer 0.46 –1.96 to 2.88 0.01 0.71

Income under 5000 Pakistani 
rupees

1.50 0.73 to 2.26 0.15 <0.001

Hospitalization in the past 12 
months

1.91 1.00 to 2.81 0.18 <0.001

Tests or diagnostic 
procedures in the past 12 
months

–1.47 –2.48 to –0.45 –0.12 0.005

6 or fewer people in the 
house

0.76 –0.07 to 1.60 0.07 0.074

4 or more children aged 
under 14 years

–0.73 –1.59 to 0.12 –0.07 0.093

Clean drinking water –0.66 –1.48 to 0.16 –0.06 0.11

House constructed of both 
local materials and concrete

1.39 0.52 to 2.27 0.12 0.002

Waste kept outside –0.60 –1.48 to 0.28 –0.05 0.18

Total Oslo score –0.36 –0.52 to –0.21 –0.18 <0.001

Total life event score 0.63 0.47 to 0.80 0.29 <0.001

Total BDQ score 0.18 0.11 to 0.25 0.20 <0.001

Adjusted R2 37.8%

SRQ: Self Reporting Questionnaire.

Although Karachi has a large migrant population, with 
estimates of 90% coming from different ethnic backgrounds, 
this study was conducted in Arafat Town in Karachi, which is 
typical of urban development in big cities. Most people living 
there are migrants from rural Punjab. The authors recognize 
that the results of this study may not be representative of the 
whole of Pakistan, particularly Baluchistan Province and the 
North-West Frontier Province.

Further prospective studies including studies in other cities of 
Pakistan may provide a better understanding of mental health 
and environmental factors, and the effects of internal migration 
to big cities of Pakistan.

The findings of this study have important public health and 
policy implications. Individuals with a low income are caught 
in a trap, as the symptoms of depression and anxiety make it 
less likely for them to find the resources and be able to work 
their way out of financial poverty and thus they are more likely 
to continue to be depressed and anxious. These individuals 
need to be identified and appropriately treated early. The 
increased risk of depression in women, especially considering 

the adverse effects of poor maternal mental health on the whole 
family, makes a strong case for developing targeted screening 
programmes for this high-risk population.

sTREngTHs AnD WEAknEssEs 
OF THE sTuDy

The strengths of the study are a high response rate of 93.8%, 
which reflects the high acceptance rate for the study in the local 
population. The use of validated scales in the study, such as the 
SRQ, which has been validated in Urdu in previous studies in 
Pakistan, is a further strength.15

One of the limitations of the study is that the disability and 
social support measure used was subjective, which could have 
led to bias in the responses of participants with depression. 
Other limitations are the reliance on the use of self-reported 
questionnaires and the cross-sectional design, which meant that 
it was not possible to confirm the direction of the association 
between social distress and significant correlates.
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AbstrAct

background: A World Health Organization (WHO) package of essential 
noncommunicable (PEN) disease interventions was piloted in two districts of 
Bhutan by non-physician health workers. They conducted risk assessment among 
patients aged over 40 years who visited the outpatient department of health 
institutions. Blood glucose was also measured among those who were overweight/
obese (body mass index ≥23 kg/m2) or had a high waist circumference (>80 cm 
in women and >90 cm in men). Appropriate counselling, treatment and referral 
were provided to the patients. The performance of the PEN project in detecting 
and managing noncommunicable diseases (NCDs) and their risk factors was 
assessed.

Methods: All health institutions of Paro (one district hospital and three basic health 
units [BHUs]) and Bumthang districts (one district hospital and four BHUs), were 
included in the PEN pilot assessment study. All patients who had presented to the 
clinics in the pilot districts from 1 June to 31 August 2012 constituted the study 
population. The data were collected from the clinical form, supervisor’s report and 
monthly report of the PEN project. The characteristics of patients with an NCD 
at registration and at the third follow-up visit were compared in a before–after 
analysis. Absolute changes in the characteristics of patients were computed for 
those who had completed the required followups during a 3-month assessment 
period.

results: In a 3-month period, 39 079 patients had attended clinics in the pilot 
districts. About 10% of the clinic attendees (3818/39 079) were aged over 40 years; 
of these, 22.6% (864/3818) had a high blood pressure, and 49.7% (1896/3818) 
were overweight/obese or had a high waist circumference. Screening of overweight/
obese/high waist circumference cases revealed that 26.1% (494/1896) had high 
blood sugar levels. Out of the 896 patients who were registered on PEN protocols, 
13% had >20% risk of developing cardiovascular diseases (CVDs) in next 10 
years as per the WHO/International Society of Hypertension risk-assessment 
charts. Among 444 who had three follow-up visits, high 10-year-CVD risk (>20%) 
had declined from 13% to 7.3%. Among 400 persons with hypertension, use of 
medication increased and high blood pressure declined from 42.3% to 21.5%. 
Among 115 persons with diabetes, use of anti-diabetes medication increased and 
high blood sugar declined from 68/100 to 51/100.

conclusion: Implementation of the PEN intervention in the primary health-care 
setting of Bhutan led to improvement in blood pressure and diabetes control, and 
reduction in CVD risk.

Key words: Bhutan, intervention, noncommunicable diseases, primary health 
care
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InTRODuCTIOn

Bhutan has a significant public health burden of 
noncommunicable diseases (NCDs), similar to other low- 
and middle-income countries undergoing epidemiological 
transition.1 Hospital-based statistics show a trend of rising 
NCDs.2 A community-based survey in the capital Thimphu 
revealed a high prevalence of NCD risk factors; 38.4% of the 
population in the 25–74 years age group had 3–5 risk factors 
in 2009.3

To curb the rising trend and limit the growing burden of NCDs, 
the Royal Government of Bhutan has adopted a number of 
population-based strategies. These include the formulation 
of a national policy for the prevention and control of NCDs, 
banning the sale of tobacco and smoking in public places, 
and policies on promotion of a healthy diet and physical 
activity. In addition to interventions targeted at the population 
level, the government has also piloted a Package of Essential 
Noncommunicable (PEN) Disease Interventions for individual-
level risk reduction and risk management. 

The World Health Organization (WHO) developed the Package 
of essential noncommunicable (PEN) disease interventions 
for primary health care, in low-resource settings.4 PEN 
identifies core technologies, medicines and risk-prediction 
tools; discusses protocols required for implementation of a 
set of essential NCD interventions; and provides technical 
and operational outlines for integration of essential NCD 
interventions into primary care and for evaluation of their 
impact. The pilot project on the use of PEN interventions 
in two districts of Bhutan started in 2009. The results of a 
3-month performance assessment study of this pilot in 2012 
are reported here.

Background to the Bhutan PEn pilot

The Ministry of Health (MoH) initiated the implementation 
of PEN interventions in two pilot districts (Paro and 
Bunthang) in 2009. The populations of Paro and Bumthang 
were approximately 32 000 and 17 000, respectively. Before 
implementation, WHO PEN protocols were adapted for Bhutan 
by an expert group, staff were trained, and basic diagnostic 
equipment and essential drugs were provided in the pilot 
districts.5

All patients attending the outpatient clinics of health institutions 
located in the pilot districts who are found to have an NCD are 
registered by the health workers. In addition, all patients who 
are aged over 40 years are also screened, by asking about their 
lifestyles, and by measuring their blood pressure, height, weight 
and waist circumference, using standard methods.6–8 Those 
who are found to be overweight or obese or have a high waist 
circumference (body mass index [BMI] ≥23 kg/m2 or waist 
circumference >80 cm in women and >90 cm in men) undergo 
blood glucose testing (random or fasting), using glucometers. 
The 10-year risk of developing cardiovascular disease (CVD) is 
assessed using the WHO/International Society of Hypertension 

(ISH) risk-assessment charts.9 A PEN clinical form is filled in 
for those presenting with an NCD and for those who are found 
to have high blood pressure (>140/90 mmHg) or high blood 
glucose (blood sugar random >140 mg/dL or fasting >110 mg/
dL) during the screening. Clinical, laboratory, counselling 
and medication data are recorded in the clinical form. This 
form has three sections; section I records identification and 
sociodemographic data, and clinical diagnosis; section II 
records the results of investigations; and section III records 
medication and counselling data. A definitive date for a follow-
up visit is entered in the clinical form. Patients are referred to 
a district hospital or national hospital, if required, as per the 
Bhutan adaptation of PEN protocols.5 A referral form is used 
when patients are referred, which has patients’ identification 
details, diagnosis and reasons for referral, and instructions 
from the referral facility to the basic health unit (BHU) for 
followup and refill medications.

During the follow-up visit, patients are asked whether 
they had been registered earlier; if so, the clinical record is 
retrieved, clinical and laboratory investigations are performed, 
counselling is provided and the data are recorded on the 
clinical form. Patients are asked whether they have taken 
all medications regularly since their last visit, and their 
prescriptions are refilled, if necessary. Health workers check 
patients’ blood pressure and BMI, and enter these data in the 
clinic registers; the blood glucose test results are entered in the 
laboratory registers as well. A note is also made on the clinical 
record of patients who have missed their follow-up visit and, 
when they visit the next time, the reason for missing the earlier 
follow-up visit is inquired into and recorded. Patients are 
expected to visit once a month or more if needed. On the last 
day of the month, health workers use tally sheets to abstract 
data from the outpatient register, laboratory register and 
clinical records, to prepare a monthly report that is sent to the 
district health office by the fifth day of the next month.

Supervisors conduct weekly supportive supervision visits. 
They check the accuracy of the data in the clinical form by 
comparing these with the laboratory register, clinic register 
and medicine stock register. They also conduct observation of 
the facility, validate the data sent in the monthly report, and 
provide on-the-spot feedback to staff. Wherever they observe 
deficiencies in knowledge, skills, counselling or recording, 
they conduct continuing education of staff. The supportive 
supervision checklists are used by the supervisor to report, 
each week, the adequacy of human resources, their training 
status and skills in diagnosing and managing NCDs; the status 
of equipment and laboratory reagents; the clinical protocols 
being followed; the outpatient register; the stock register; 
and clinic records, among others. The checklist also has a 
“remarks” column to record reasons for inadequacy and steps 
taken to correct the deficiencies. Reports of supervisory visits 
are sent, by email/fax, to the nodal office of the MoH on the 
same day the visit is conducted, or by the seventh day of each 
month. The MoH nodal officer is responsible for the overall 
coordination and management of the pilots, and for arranging 
supportive supervisory visits to each district every 2 weeks.
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METHODs

This study utilized only routinely collected health-care data 
and therefore did not require ethical clearance.

A performance assessment study of the PEN pilot was 
conducted by the MoH over a 3-month period during 2012, 
as part of routine monitoring and evaluation of health-care 
services. All health institutions of Paro (one district hospital 
and three BHUs) and Bumthang districts (one district hospital 
and four BHUs) were included in the PEN pilot evaluation 
study.

All patients who had presented to the clinics in the pilot 
districts from 1 June to 31 August 2012 constituted the study 
population, except those who were not likely to be staying 
in the area for at least 3 months. Before the start of the PEN 
evaluation study, clinical and managerial staff (physicians, 
nurses, basic health workers and district health officers) 
working in the health institutions of the pilot districts were 
oriented in 3-day workshops on data-collection and data-
transmission procedures.

The data for the performance assessment were collected from 
the clinical form and supervisor’s report and monthly report. 
An electronic spreadsheet was prepared for data entry in the 
computer from the clinical form. Monthly reports provided 
an abstract of the data from the clinic register and clinical 
forms. The data were checked every month and feedback was 
provided to the district health officers about missing values, 
suspected wrong entries (range checks) or inconsistency in the 
data.

All registered patients with NCD were counselled about a 
healthy diet and physical activity. Those who consumed alcohol 
were counselled on alcohol harm reduction and smokers were 
advised to stop smoking. Medicines were prescribed as per the 
protocol.

Descriptive analysis included tabulation of monthly report 
data and clinic record data. The characteristics of patients 
with an NCD at registration and at the third follow-up visit 
were compared in a before–after analysis, especially for 
selected conditions (hypertension and diabetes), to estimate 
changes in behavioural (e.g. regular intake of medication) and 
biological characteristics (e.g. blood pressure control, blood 
sugar control, weight control). Absolute decrease or increase 
in selected behavioural and biological characteristics was 
computed among those who had completed three follow-up 
visits during the assessment period.

REsuLTs

During the 3-month period, 39 079 patients attended the 
clinics in the pilot districts; of these, 2568 (6.6%) had NCD. 
Those above 40 years of age were screened for high blood 
pressure and high BMI/waist circumference. About 10% of 
the clinic attendees (3818/39 079) were aged over 40 years; 
of these, 22.6% (864/3818) had high blood pressure, and 

49.7% (1896/3818) were overweight/obese or had a high 
waist circumference. Those found to be overweight/obese/
have high waist circumference were further screened for high 
blood sugar and 26.1% (494/1896) of them were found to have 
high blood sugar levels. PEN clinical forms were filled in for 
960 patients (who had an NCD or high blood pressure or high 
blood sugar, as per the PEN protocols), but the data of only 896 
patients were complete and available for analysis; 640 of them 
were registered for the study in the first month of the 3-month 
assessment period.

Out of the 896 patients with complete data, 344 (38.4%) were 
enrolled in six BHUs and 552 (61.6%) in two district hospitals. 
Most were in the age group 40–59 years (47.4%), 60–79 years 
(37.4%) and 80 years or older (5.1%). Women comprised 60% 
of the patient population, illiterate persons 66.6%, farmers 
52.7%, and 61.7% had an income below Nu 3000 (US$ 50) 
per month.

The most common conditions diagnosed were hypertension 
(802/896; 89.5%) and diabetes (185/896; 20.6%) (see Table 
1). Some patients had more than one NCD (16.2%; 145). 
About 13% (115/896) of the patients had a 10-year CVD risk 
of  >20%. Only 9.7% of patients reported that they consumed 
alcohol and 4.2% smoked; 57.1% were overweight (BMI 
= 23–30 kg/m2), 17.6% were obese (BMI >30 kg/m2) and 
65.2% had a high waist circumference. High blood pressure 
was recorded in 41.5% and high blood glucose in 30.9%. Total 
cholesterol was measured only in those who attended hospitals 
(N = 109); of these, 20.2% were found to have high cholesterol 
levels (>200 mg/dL).

Urine albumin testing was positive in 36/446 (8.1%) patients 
(trace = 16, 1+ = 12, 2+ = 5, and 3+ = 3). Peak expiratory flow 
rate was measured, to look for chronic obstructive pulmonary 
disease in 100 patients; 40 had a flow of >80% (green =, 
normal), 24 had a flow of 50%–80% (yellow = airway 
narrowing), and 36 had flow of <50% (red = severe airway 
narrowing). Foot examination was done in 172/185 patients 
with diabetes (93%), and eye check-up for blurred vision in 
159/185 (86%).

Of the 896 patients, 720 (80.3%) and 451 (50.3%) attended the 
second and third follow-up visits. Eighty-six (9.2%) patients 
visited four times during the 3-month study period. At the first 
clinic visit, 43/896 (4.8%) patients were referred to a higher 
facility. At their second visit, 11/720 (1.5%), and at the third 
visit 3/451 (0.7%) were referred. Feedback was provided by 
the referral health facility to the primary health-care provider 
for 27 of the 43 patient who were referred after their first 
consultation visit. Similarly, feedback was provided for 4 of 
the 11 patients and 2 of the 3 patients who were referred after 
their second and third consultations, respectively.

Changes in the condition of patients between the first clinic 
visit and third clinic visit were assessed by comparing the 
characteristics among 444 patients who had completed three 
clinic visits during the assessment period (see Table 2). The 
proportion of those in the 10-year CVD risk category of 
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>20% declined from 13% to 7.3%. Alcohol and smoking 
consumption had also declined. However, the level of obesity 
or high waist circumference did not decline much. Regular 
intake of medicine increased slightly. There was some decline 
in the proportion of those who had albumin in their urine. Peak 
expiratory flow rates also improved.

Among 400 patients with hypertension, use of antihypertensive 
medication had increased and the proportion of those with 
high blood pressure declined from 42.3% to 21.5%. The 
various antihypertensive drugs prescribed and the proportion 
of patients taking each of these are detailed in Table 2. A small 
proportion of patients were also on anti-platelet (2%) and anti-
cholesterol drugs (4.5%); they may have had a cardiovascular 
event in the past, such as stroke or coronary artery disease.

Out of the 115 persons with diabetes followed up for 3 
months, 97 (84.4%) were prescribed medicines. Anti-diabetic 
medication prescription increased slightly, from 95.9% to 
97.9% during the period of the study. The proportion of 
patients who underwent examination of the feet and eyes for 
vision increased from the first to the third visit. The proportion 
of patients with albumin in their urine declined over the period 
of study. Although the proportion of patients with high blood 
sugar at the third follow-up visit remained high, a decline was 
observed from 68% to 51%.

Overall, during the study period, only 89 (10%) patients 
missed the followup visit. The reasons recorded for missing 
the followup were inability to walk for long distances by 
old people, disability following stroke, and not wanting to 
travel by bus due to motion sickness. A few patients shifted 
to indigenous medical practitioners, and some died during the 
followup period. Loss to followup was higher among patients 
in the hospitals, as many took treatment from other sources 
such as the army and other employers.

DIsCussIOn

A unique feature of the PEN interventions implemented 
in Bhutan was that they were implemented by the health 
services in real-life conditions through non-physician health 
workers. The proportion of patients who were followed up was 
high, owing to the involvement of health workers, who also 
conducted home visits. Implementation of PEN interventions 
led to the identification of new NCD cases. On an average, 
every month, each BHU registered five new patients and each 
hospital registered 15 new patients with NCD. Moreover, 
opportunistic screening of those aged over 40 years resulted in 
the identification of patients with high blood pressure and high 
blood sugar. These patients, and those with an NCD (at any 
age), were counselled on risk reduction (smoking cessation, 
alcohol harm reduction, healthy diet and physical activity). 
The major NCD identified was diabetes and the predominant 
risk factors identified were hypertension, overweight/obesity 
and high waist circumference.

Changes in the behavioural and biological risk factors could 
be assessed, as patient data were recorded at each clinic visit 
in individual case records. Comparisons of the characteristics 
of patients revealed a significant improvement in risks, such 
as reduced CVD risk due to better control of hypertension and 
diabetes by regular intake of medications; reduction in alcohol 
and smoking and albumin in the urine; and improvement in the 
peak flow expiratory rate (see Table 2). Similar outcomes have 
been achieved in projects conducted in controlled settings in 
high-income countries and in some low- and middle-income 
countries.10–17 However, significant change did not occur in the 
BMI or waist circumference during the 3-month observation 
period. Other studies have also reported difficulty in reducing 
overweight and obesity without intensive interventions.18,19  

This finding indicates that health-promotion activities should 
focus on population-level strategies for healthy diets and 

table 1: types of noncommunicable disease cases registered in health institutions of Paro and bumthang districts, 
Bhutan in a 3-month period (June to August 2012)
Diagnosis N = 896
Angina/ ischaemic heart disease 1
Post myocardial infarction 1
Congestive cardiac failure 21
Rheumatic heart disease 6
Stroke 1
Post stroke 7
Diabetes mellitus 185
Bronchial asthma 27
Chronic obstructive pulmonary disease 10
Chronic kidney disease 1
Alcoholic liver disease 11
Hypertension 802
Othersa 46

aanxiety disorder (2), arthritis (1), cardiomyopathy (1), chronic gastritis (2), eczema (1), gout (4), hyperlipidaemia (14), hyperthyroidism (1), 
hypothyroidism (2), insomnia (1), paralysis (1), peptic ulcer (7), pre-diabetes (1), pus (4), seizures (2), underweight (1), varicose veins (1).
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table 2: change in characteristics of patients at various clinic visits in Paro and bumthang districts, bhutan, in a 
3-month period (June to August 2012)

Patient characteristics (N = 444) Visit I 
%

Visit II 
%

Visit III 
%

CVD risk (N = 440)    
<10% 67.0 74.1 76.8
10% to <20% 20.0 16.8 15.7
20% to <30% 9.8 6.6 6.6
30% to <40% 1.6 1.1 0.2
>40% 1.6 1.4 0.5

Alcohol consumption (N = 444) 8.1 3.8 3.8
Smoking (N = 444) 4.5 2.9 1.8
Body mass index, kg/m2 (N = 425)    

<18 1.2 1.2 1.4
19–22 24.2 24.5 25.9
23–30 58.1 58.4 57.6
30+ 16.5 16.0 15.1

Waist circumference (N = 439)
High waist circumference (>80 cm in women and >90 cm in men)  65.1 64.9 62.0

Medication (N = 401)
Regular intake 94.8 96.0 96.5

Urine albumin (N= 185)
Trace 2.7 2.2 1.6
1+ 1.6 2.2 0.0
2+ 2.2 0.5 1.1
Negative 93.5 95.1 97.3

Peak expiratory flow (N = 23)
>80% (green) 39.1 39.1 47.8
50% to 80% (yellow) 21.7 34.8 26.1
<50% (red) 39.1 26.1 21.7

Antihypertensive medication (N = 400)    
Any one or more medicine 86.5 95.0 95.0
Diuretics 59.5  59.8 60.3
ACE inhibitors 55.5 49.3 49.3
Beta-blockers 36.3 37.0 38.0
Calcium-channel blockers 9.5 10.0 9.0
Anti-platelet drugs 2.8 1.8 2.0
Anti-cholesterol drugs 3.3 4.5 4.5

Blood pressure (N = 400)
>140/90 mmHg 42.3 20.5 21.5

Foot examination (N = 96)
Foot examined 96.9 100.0 100.0

Eye examination for vision (N = 76)
Vision test done 85.5 96.1 98.7

Anti-diabetes medication (N = 97) 95.9 99.0 97.9
Blood sugar (N = 100)

Random >140 mg/dL or fasting >110 mg/dL 68.0 66.0 51.0

ACE: angiotensin-converting enzyme; CVD: cardiovascular disease.
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physical activity, so that people can attain their optimum 
weight.

The changes measured by a before–after study design may 
not entirely reflect the effect of programme interventions. 
A comparison of data with those from other health facilities 
would have provided a better estimate of effect, but in view of 
the proven efficacy of NCD interventions in other settings,10–17 
it would not be ethical to collect data without the provision 
of interventions. That is why a cluster randomized trial was 
not considered for this study. However, the logical framework 
of input–process–output–outcome shows that it is reasonable 
to conclude that PEN interventions were responsible, to a 
large extent, for the observed changes. As the assessment 
was conducted only over a 3-month period, the sustainability 
of observed changes need to be studied over a longer time 
frame. Another limitation of the study was that the data on the 
standardization of equipment were not recorded and reported, 
although health workers had mentioned that all measuring 
equipment and measurement procedures were standardized 
periodically using protocols. The changes in this study were 
measured in patients rather than in the source population. The 
WHO recommended surveillance (STEPS) should be conducted 
periodically to measure the effect of PEN interventions at the 
population level.20

The project faced several challenges, including those of 
following up patients and filling in lengthy forms, especially 
in a busy district hospital. Modifications are needed in the 
manuals, protocols and data-recording forms, to make these 
shorter and more user friendly. Establishing linkages between 
the district health officer who looked after the BHUs and 
medical officers of the district hospitals was also a challenge.

In future, efforts should be made to integrate monitoring of the 
PEN project within the health management information system, 
keeping in view the fact that PEN interventions also require 
monitoring of outcomes. Software needs to be developed for 
recording the clinical data of patients, to monitor outcomes. 
The national citizenship number can be included in the clinical 
records, so that the data of patients with NCD who seek care 
in multiple institutions are not duplicated at the national level. 
Patients should also be given a record that they can use while 
visiting other health facilities. As the majority of patients 
with NCD who sought care from the government clinics were 
poor, middle-aged women, integrating the identification and 
treatment of NCDs in the primary health-care setting would 
benefit vulnerable sections of society. The fact that no change 
in the BMI or waist circumference was found during the 
3-month observation period highlights the need for intensive 
population-based strategies and interventions.

Secondary- and tertiary-care facilities should be made aware 
of the drug formulary available at primary health-care level, so 
that drugs available at primary health-care level can be utilized 
more efficiently. Linkages should also be built with indigenous 
health practitioners, as some patients stop taking allopathic 
drugs on the advice of indigenous medicine practitioners. To 
encourage and conduct followup of those who find it difficult 
to attend clinics, such as elderly patients and those with 

disabilities, mobile phones and home visits can be used. Village 
health workers can be trained and utilized for this purpose.

PEN protocols should have benchmarks for followup, i.e. the 
interval at which followup should be considered adequate 
for various categories of patients, and the changes that are 
expected in behavioural and biological risk factors over that 
period (quarterly/biannually/annually, etc.), so that health 
workers can aim to achieve definite outcomes. Costing of PEN 
interventions in varying contexts also needs to be done, so that 
sufficient resources are allocated for scale-up.

COnCLusIOns

The Bhutan PEN pilot project empowered non-physician 
primary health-care workers to extend screening, diagnostic, 
treatment and counselling services to patients with NCD 
from a health facility close to their home. The availability 
of medicines free of cost and close to home, and counselling 
by health workers who were well known in the community 
improved behaviours and encouraged the regular intake of 
medicines, which led to better control of high blood pressure 
and high blood sugar, thereby reducing the CVD risk. Overall, 
there were several markers of successful outcomes; hence, 
PEN interventions should be extended not only to all districts 
in Bhutan but also to other low- and middle-income countries.
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AbstrAct

background: The integrated management of childhood illness (IMCI) is a 
comprehensive approach to child health, which has been adopted in Indonesia 
since 1997. This study aims to provide an overview of IMCI implementation at 
community health centres (puskesmas) in West Java province, Indonesia.

Methods: Data were derived from a cross-sectional study conducted in 10 districts 
of West Java province, from November to December 2012. Semi-structured 
interviews were used to obtain information from staff at 80 puskesmas, including 
the heads (80 informants), pharmacy staff (79 informants) and midwives/nurses 
trained in IMCI (148 informants), using semi-structured interviews. Quantitative 
data were analysed using frequency tabulations and qualitative data were analysed 
by identifying themes that emerged in informants’ responses.

results: Almost all (N = 79) puskesmas implemented the IMCI strategy; however, 
only 64% applied it to all visiting children. Several barriers to IMCI implementation 
were identified, including shortage of health workers trained in IMCI (only 43% of 
puskesmas had all health workers in the child care unit trained in IMCI and 40% 
of puskesmas conducted on-the-job training). Only 19% of puskesmas had all the 
essential drugs and equipment for IMCI. Nearly all health workers acknowledged 
the importance of IMCI in their routine services and very few did not perceive its 
benefits. Lack of supervision from district health office staff and low community 
awareness regarding the importance of IMCI were reported. Complaints received 
from patients’ families were generally related to the long duration of treatment and 
no administration of medication after physical examination.

conclusion: Interventions aiming to create local regulations endorsing IMCI 
implementation; promoting monitoring and supervision; encouraging on-the-job 
training for health workers; and strengthening training programmes, counselling 
and other promotional activities are important for promoting IMCI implementation 
in West Java province, and are also likely to be useful elsewhere in the country.

Key words: community health centre, integrated management of childhood 
illness, puskesmas, West Java province, Indonesia
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InTRODuCTIOn

Approximately 6.6 million children die worldwide every year.1 
In Indonesia, recent estimates indicate that 400 children aged 
under 5 years die every day.2 The majority of these deaths are 
due to preventable causes, including pneumonia, diarrhoea, 
malaria, measles, malnutrition or a combination of these.2,3 

This indicates the need for specific interventions that aim at 
improving the quality of health-care services for children.4

In 1994, the World Health Organization (WHO) developed 
a comprehensive approach to providing quality care to sick 
children, called the integrated management of childhood illness 
(IMCI). This approach has been introduced in more than 100 
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countries globally, particularly in low- and middle-income 
countries.5 Several studies have demonstrated the benefits 
of IMCI in improving the quality of child care services.6-8 
The effect of IMCI in reducing child mortality has also been 
reported.8,9 The IMCI strategy has three main components: 
improving case-management skills, improving overall health 
systems, and improving family and community health practices 
for both home care and health-care seeking for sick children.3 
In its implementation, IMCI provides a detailed explanation 
about the management of common illnesses among infants and 
children.9 This covers not only the curative aspects such as the 
management of pneumonia, diarrhoea and measles, but also 
the preventive and promotive aspects, such as counselling at 
every visit and vaccination.10, 11

In line with the government’s efforts to reduce mortality rates 
among infants and children aged below 5 years, the Ministry 
of Health, Republic of Indonesia, adapted the IMCI guidelines 
in 1996. The guidelines were further developed and tested 
in several pilot studies until 1997, when they were launched 
and ready to be adopted.10,11 In 2003, a recommendation letter 
was sent by the Ministry of Health to all community health 
centres (puskesmas), endorsing the implementation of IMCI,12 
but a draft regulation was prepared only recently in 2013 
by the Ministry of Health, stating that IMCI is an essential 
component of infant and child health,13 and, to date, the 
regulation has not been officially published. Nevertheless, ever 
since the recommendation letter was issued, numerous training 
programmes on IMCI have been carried out by the Ministry of 
Health to train health workers throughout Indonesia.

The Health Facility Survey (Riset Fasilitas Kesehatan) 
conducted by the National Institute of Health Research 
and Development, Ministry of Health, reported that 80% of 
puskesmas in Indonesia have adopted IMCI, although its 
implementation varied widely across provinces, from 38% 
in Papua to 98% in Bali. West Java province is reported as 
one of the provinces with a high percentage of puskesmas 
implementing the IMCI strategy (89% of puskesmas).14

In 2012, the Center for Health Research, Universitas Indonesia 
(CHR-UI), in collaboration with the Ministry of Health and 
WHO Indonesia, conducted an operational research study 
on IMCI in 10 districts of West Java province. The objective 
was to compare the skills of health workers who received 
conventional IMCI training with those trained with the IMCI 
Computer Adaptation and Training Tool (ICATT). ICATT 
is a newly developed computer-based learning programme 
for IMCI, developed by WHO in collaboration with the 
Novartis Foundation for Sustainable Development (NFSD).15 
The data reported here are the findings from a qualitative 
study that followed the operational research to examine the 
implementation of IMCI at puskesmas level.

METHODs

Information used in this study was obtained from an 
unpublished operational research study that compared ICATT 
with conventional IMCI training conducted by CHR-UI in 
collaboration with the Ministry of Health of the Republic of 

Indonesia and WHO Indonesia. The study was conducted from 
3 November to 8 December 2012; details of the operational 
research study sites and population are briefly summarized 
below. 

The study was conducted in 10 districts in West Java province, 
Indonesia. West Java is one of the 34 provinces of Indonesia 
located in the western part of Java Island (see Figure 1), 
which is the most populous island in the country.16 The total 
population of West Java is 46 million,16 making it the most 
populous province in Indonesia. Of the 17 districts in West 
Java, 11 agreed to participate. Based on the 2013 data from 
the Ministry of Health, the mean percentage of puskesmas 
conducting IMCI in the 11 districts and willing to participate 
in this study was lower (75%) than that of the six districts 
that did not participate (95%).17 From these 11 districts, 10 
were selected as study sites by simple random sampling, then 
randomly allocated to conventional or ICATT training (see 
Figure 2). Districts to be included in the study were formally 
invited by the Ministry of Health. The 10 districts selected were 
Bandung, Bogor, Ciamis, Cianjur, Cirebon, Garut, Indramayu, 
Majalengka, Sumedang and Tasikmalaya (see Figure 1).

From each district included in the study, eight puskesmas were 
selected by their respective district health offices. The selection 
of puskesmas was based on the availability of at least two 
health workers (midwives or nurses), who provided health-
care services for children aged below 5 years and had never 
received any IMCI training, including on-the-job training. 
Using the sample size formula for one-tailed hypothesis testing 
between two proportions,18 160 health workers (nurses or 
midwives) were required. Thus, two health workers from each 
puskesmas were invited to participate (see Figure 2). Twelve 
health workers were not able to participate, owing to ill-health 
or rotation to other puskesmas; thus, 148 health workers was 
trained. Both conventional IMCI and ICATT training was 
conducted by the Ministry of Health, according to standardized 
guidelines.19

study population and informants

The data reported here were collected from the 148 health 
workers who received IMCI training as part of the operational 
research. Information was also collected from the 80 puskesmas 
heads and one member of pharmacy staff from each study site; 
the latter were included to triangulate information related to 
the availability of IMCI drugs and equipment. 

Data-collection personnel

Information was collected by 20 observers, who were 
experienced IMCI facilitators. They were recruited based on 
several criteria, including that they had been IMCI facilitators 
for at least 2 years and were willing to work in the field outside 
their working or residential areas. Observers were responsible 
for assessing the skills of health providers when providing 
IMCI services, and for conducting interviews using semi-
structured questionnaires. 
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Figure 1: Study sites

Source: Wikipedia, with adjustment

District
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Purposive sampling method

Purposive sampling method

5 Districts received conventional IMCI 5 Districts received ICATT training

40 heads of puskesmas
80 health workers
40 pharmacy staff

40 heads of human resources department
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interview* & observation
interview* & observation*
interview

40 heads of puskesmas
80 health workers
40 pharmacy staff

40 heads of human resources department

interview*
interview* & observation
interview* & observation*
interview

40 Puskesmas40 Puskesmas

Figure 2: Sampling frame

ICATT: IMCI Computer Adaptation and Training Tool; IMCI: integrated management of childhood illness

*= included in this analysis
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To reduce inter-observer variability, all observers were required 
to attend a 3-day training programme, which included how 
to fill in the study instruments and conduct interviews. The 
training also included try-out activities, in which observers 
interviewed informants in a health centre. The recruitment of 
facilitators was conducted by the CHR-UI in collaboration with 
Ministry of Health and Provincial Health Office of West Java.

Data-collection procedure and study 
instruments

Information was obtained at least one month after the IMCI 
training was conducted. Observations and interviews with 
informants were conducted at the puskesmas. Findings were 
recorded using forms adapted from the WHO Health Facility 
Assessment tool.20

A semi-structured questionnaire was used to interview the 
heads of puskesmas, to collect information concerning the 
implementation of IMCI at puskesmas level. A separate semi-
structured questionnaire was used to interview midwives or 
nurses, to collect information about their perceptions regarding 
IMCI implementation at puskesmas level. Additional 
information regarding the availability of drugs, vaccines and 
supporting facilities and infrastructure was taken from a third 
questionnaire, used to obtain information from pharmacy staff.

During the data-collection period, three field coordinators were 
assigned to assist and supervise observers to ensure that data 
collection was conducted according to the research protocol. 
Close supervision was also carried out by CHR-UI researchers 
and Ministry of Health staff on a regular basis during the data-
collection period.

Data management and analysis

Data collected from the field were entered using SPSS13 
software.21 Quantitative data were analysed using simple 
frequency tabulations, whereas qualitative data from semi-
structured questionnaires were analysed by identifying the 
themes emerging from the responses provided by informants. 
Triangulation of data sources was conducted by comparing the 
responses provided by health workers, heads of puskesmas 
and pharmacy staff, for information collected from those 
informants.

Ethical clearance

Ethical clearance for the operational study was obtained from 
the Ethics Committee, Faculty of Public Health, Universitas 
Indonesia. Research clearance was also obtained from the 
Ministry of Internal Affairs, National Unity, Politics, and 
Public Protection of West Java province, and the health office 
of each district. Prior to each interview, verbal consent was 
obtained from each informant.

REsuLTs

Perceptions of puskesmas heads 
and pharmacy staff

Although 76% of puskesmas implemented IMCI on a daily 
basis, only 65% implemented the IMCI strategy for all 
visiting children. Furthermore, of the 52 puskesmas that had 
implemented IMCI for more than 6 months, 16 (31%) did not 
apply it to all children visiting. Only 43% of puskesmas had 
all health workers in the child care unit trained in IMCI (see 
Table 1) and only 58% conducted on-the-job training.

From these interviews, it was found that 70% of puskesmas 
did not have a sufficient budget for IMCI implementation and 
10% had an insufficient supply of IMCI drugs (see Table 1). 
This finding is also supported by the results of interviews with 
and observation of pharmacy staff, showing that only 19% of 
puskesmas had all the essential IMCI drugs (see Table 2). Only 
15% of puskesmas had all the essential equipments, such as a 
blood pressure meter with cuff, spring scale and respiratory 
timer for acute respiratory infection; 22% of puskesmas did not 
have a special room for IMCI services but, at the time of the 
interview, all puskesmas had IMCI forms. Detailed information 
about the availability of drugs, equipment and other supporting 
facilities and infrastructure, based on the interview and 
observation with pharmacy staff, is given in Table 2.

IMCI promotional programmes for other health workers 
within the puskesmas had been conducted by most of the 
puskesmas (89%), but only 78% of the heads of puskesmas 
stated that IMCI had been integrated with other programmes 
in their puskesmas. The promotional programme was mainly 
conducted during monthly workshops by including IMCI as 
a topic of discussion in 92% of the puskesmas involved in 
this study. Furthermore, lack of supervision from the district 
health office was perceived to be a problem; 30% of the heads 
of puskesmas reported never having received any supervisory 
visit from the district health office. Less than half (48%) of 
the puskesmas had conducted promotional activities in the 
community for IMCI (see Table 1). Even among puskesmas that 
had implemented IMCI for more than 6 months (N = 52), 48% 
had not conducted any promotional activities. The promotional 
activities were usually conducted through midwife counselling 
during child services in the integrated health post (posyandu) 
or puskesmas (58%), and/or discussions in maternity classes 
and/or community meetings (53%).

Perceptions of puskesmas health workers

In accordance with what was found in interviews with the heads 
of puskesmas, one of the challenges of IMCI implementation 
mentioned during the interviews with health workers was the 
shortage of health workers, leading to increased workload 
(18%) (see Table 3). Apart from providing child care services 
in puskesmas, health workers trained in IMCI were also 
required to conduct other health-care services, which limited 
their availability.



WHO South-East Asia Journal of Public Health | April–June 2014 | 3 (2) 165

Titaley et al.: Implementation of IMCI in West Java province, Indonesia

table 1: IMcI implementation: perceptions of heads of puskesmas (N = 79) 
Perceptions of heads of puskesmas on implementation of IMcI N %
General IMCI implementation by puskesmas

Provides IMCI service on a daily basis 60 76
Provides IMCI service to all visiting children 51 65
Puskesmas ever provides IMCI service for >6 monthsa 52 66

Health workers
All health workers in child care unit receive IMCI training at some time 34 43
Puskesmas ever conducts on-the-job training for IMCI 46 58

Drugs and budget 
Budget available for operational IMCI service 50 63
Budget is sufficient for IMCI implementation (form procurement, book, programme for 
promotion to the community)b

24 30

Sufficient supply of drugs for IMCI service 71 90
Supervision by district health office 55 70
Promotional programme and integration

Puskesmas conducts IMCI promotional programme for other units 70 89
IMCI discussed in monthly meeting 72 92
Puskesmas performs IMCI integration with other related programmes 59 78

Community
Puskesmas ever conducts a programme for promotion of IMCI to the community 38 48

 ● Midwives counsel during child services in posyanduc or puskesmas 22 58
 ● Discussion in maternity class and/or community meetings 20 53

IMCI: integrated management of childhood illness 
aMissing cases = 6 
bMissing cases = 4 
cIntegrated health post

The issue of insufficient supply of drugs was raised by 15% 
of health workers, confirming statements by the heads of 
puskesmas, as well as findings from the observations at 
pharmacies in puskesmas and interviews with pharmacy staff. 
Furthermore, 56% of health workers perceived a problem with 
shortage of forms, tools, facilities and infrastructure to support 
IMCI implementation, such as a special IMCI room and IMCI 
guidelines. Of all health workers interviewed in this study, 
43% (N = 63) raised the problem of community acceptance 
of the IMCI approach (see Table 3). Of these health workers, 
76% said that there were complaints related to long duration of 
treatment and 46% that complaints were related to situations 
where IMCI guidance indicated that no drugs were necessary 
as parents tended to value clinical management only when it 
involved drug administration.

Similar to what was mentioned in interviews with heads of 
puskesmas, health workers interviewed in this study also raised 
the issue of lack of supervision, including by district health 
office staff. Twenty-two per cent of health workers stated that 
they had never received any supervision and 32% that the 
supervision they received was inadequate (see Table 3). Of 
puskesmas in which health workers had been trained more than 
5 years ago (N = 29), nearly 28% (N = 8) reported that they 
had never received any supervision by staff from the district 
health office.

Nearly all workers acknowledged the importance of IMCI 
in their routine services. The reasons given included clearer 
treatment procedures using standardized guidelines (32%) and 

rational administration of drugs (22%); workers also mentioned 
personal advantages gained through increased knowledge 
of comprehensive health services (48%). Only one worker 
stated that the IMCI recommended ineffective drugs and one 
stated that IMCI provided inefficient services that discouraged 
patients from returning. One head of puskesmas reported a lack 
of confidence in applying the IMCI strategy, despite having 
received IMCI training.

DIsCussIOn

Main findings

Nearly all puskesmas involved in this study applied the 
IMCI strategy in providing health care for children aged 
below 5 years. However, only two thirds applied it to all 
visiting children. Several challenges to the implementation 
of IMCI were identified, one of which was the shortage of 
puskesmas staff trained in IMCI. On-the-job training, which 
was expected to provide an opportunity for other untrained 
puskesmas to gain exposure to IMCI, was not fully conducted. 
Another major challenge found was insufficient supply of 
IMCI drugs and equipment, as well as lack of facilities/
infrastructure in puskesmas. The study also found a lack of 
supervision of promotional activities from the district office, 
and low awareness in the community regarding IMCI, which 
were reported as barriers to IMCI implementation. However, 
the majority of health workers trained in IMCI reported the 
benefits of IMCI implementation.
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table 2: supporting facilities and infrastructure for IMcI services: perceptions of pharmacy staff (N = 79)a

Perceptions of pharmacy staff on supporting facilities and infrastructure for IMcI service N %
Availability of all essential drugs and medical devices 0 0

All essential drugsb 15 19
All essential medical devicesc 12 15
Stature meter (microtoise) 68 86
Baby length board 68 86
Infant weighing scale 70 89
Child weighing scale 69 87
Spring scale 23 29
Thermometer 66 84
Blood pressure meter with cuff 21 27
Respiratory timer for acute respiratory infections 59 75

Availability of vaccines 74 94
BCG 74 94
Polio 73 92
DPT or DPT–HB 74 94
Measles 74 94
Hepatitis Uniject 74 94

Availability of facilities in good condition for immunization 48 61
Thermometer for refrigerator 74 94
Refrigerator at temperature of 2–8 °C 78 99
Temperature graph filled in in the past 30 days 56 71
Cold pack 68 86
Safety injection box 78 99

Availability of facilities and infrastructure in good condition for IMCI 52 75
Room for IMCI 54 78
IMCI form 79 100
IMCI book/chart 78 99

DPT: diphtheria, pertussis, tetanus; HB: hepatitis B; IMCI: integrated management of childhood illness
aTotal number may vary due to missing cases
bDrugs: albendazole, alcohol 70%, amodiaquine, amoxicillin syrup, amoxicillin tablets, ampicillin injection, artemether injection, 
artesunate, co-trimoxazole for adults, co-trimoxazole for children, co-trimoxazole syrup, distilled water for solvent, gentamicin 
injection, gentian violet, hydrogen peroxide 3%, intravenous fluids NaCl 0.9%, intravenous fluids dextrose 10%, iron syrup, iron/folic 
acid tablets, liquid infusion Ringer’s lactate, mebendazole, metronidazole, nalidixic acid, oral rehydration salts sachet, paracetamol, 
paracetamol syrup, phenobarbital injection, povidone iodine, primaquine, pyrantel pamoate (pyrantel embonate), quinolone ear drops, 
tetracycline, tetracycline eye ointment 1%, vitamin A 100 000 IU, vitamin A 200 000 IU, vitamin K1/phytomenadione injection, zinc 
cMedical devices: stature meter (microtoise), baby length board, infant weighing scale, child weighing scale, spring 
scale, blood pressure meter with cuff, thermometer, respiratory timer for acute respiratory infection

The results of this study will provide inputs for decision-making 
processes at the national, provincial and district levels, related 
to maternal and child health services. The information can be 
used to design the evidence-based interventions required to 
overcome various challenges for IMCI implementation at the 
puskesmas level in Indonesia.

strengths and limitations of the study

This study has strengths and limitations that should be 
considered. It was conducted in 10 of 17 districts in West Java 
province, and thus covered a considerable number of districts 
in West Java province. Data collectors involved in this study 
were experienced IMCI facilitators. Interviews were conducted 

with various informants at puskesmas, which allowed some 
triangulation of the information obtained. The use of semi-
structured questionnaires, which had clear guidelines for 
interviewers, with open-ended questions to allow interviewers 
to explore some issues further, increased the reliability and 
comparability of the qualitative data collected, as the study 
involved multiple trained interviewers.22

Several limitations should also be noted. The study sites were 
selected based on districts that agreed to participate in the study. 
Overall, these districts had a lower percentage of puskesmas 
that conducted an IMCI strategy than those in districts that did 
not participate.17 The selection of puskesmas in each district 
was not random, but based on the availability of health workers 
not trained in IMCI. Thus, the performance of other health 
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table 3: IMcI implementation and supervision: perceptions of health workers
Perceptions of health workers on implementation and supervision of IMcI N %
The benefit of IMCI for the health services 

Clearer case treatment with detailed guidelines and standards 47 32
Rational and practical administration of drugs to patient 32 22
Disease classification is easier, especially with integration mechanisms in IMCI 30 20
Counselling in IMCI provides more knowledge to caregivers and community 22 15
More comprehensive and detailed treatment 8 5
Increased patient satisfaction as health workers are attentive to every complaint 8 5
Easier monthly reporting of morbidity 5 3
Better quality of health services 2 1
Non-specific benefit 19 13
Other 6 4

The benefit of IMCI for the health worker
Increases personal knowledge, including in giving medicine 74 50
Treatment given is more comprehensive and detailed 24 16
Heightens health-worker self-esteem in giving treatment 16 11
IMCI can be applied to our own family and children 14 10
Drugs and medicines given become more appropriate as based on guidelines 11 7
Can be used at own private practice 10 7
Increased quality of counselling services 3 2
Increased patient visits 2 1
Non-specific benefit 14 9
Other 2 1

Problems in IMCI implementation
Shortage of forms/tools/facilities and infrastructure to support IMCI 83 56
Problem of community acceptance 63 43

 ● Long treatment time 48 76
 ● No drug administered to their children 29 46

Shortage of health workers 26 18
Insufficient drug supply 22 15

Health-worker perception about supervisiona 
Adequate 64 43
Inadequate 47 32
Never 33 22

IMCI: integrated management of childhood illness 
aMissing cases = 4

facilities may have been better. However, collecting data in this 
way probably better reflects possible obstacles that may need 
to be addressed. All information included in this paper reflects 
the perspectives of health workers, pharmacy staff and heads 
of puskesmas. The findings related to community acceptance 
of IMCI may therefore not reflect accurately the perception of 
the community but rather that of health workers interviewed 
in this study, and so caution is needed in interpreting the data. 
However, the authors believe that these limitations are not 
likely to affect the validity of the information obtained, as 
they are systematic findings from all the facilities, with little 
variation overall, and can be used for health planning and 
performance improvement, most likely beyond the sampled 
facilities.

Health-system support for IMCI implementation

Based on the IMCI implementation guideline produced by the 
Ministry of Health, after 6 months’ implementation of IMCI, 
puskesmas should be able to provide IMCI services to all visiting 
children.11 In this study, only two thirds of the puskesmas were 
able to do so. Creating local regulations supporting IMCI 
implementation at provincial and district levels, as well as the 
inclusion of IMCI in the minimum maternal and child care 
services, may encourage health professionals to apply the 
IMCI strategy.

The shortage of IMCI drugs, vaccines, and facilities/
infrastructure and forms greatly impedes IMCI implementation 
and its benefit in improving some important aspects of 
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care.23-26 It is essential to identify potential sources of funds 
in puskesmas for procurement of equipment to support IMCI. 
Moreover, strengthening of monitoring systems and regular 
supervision from the district health office is important to ensure 
a continuous supply of IMCI drugs. The earlier literature shows 
a significant correlation between implementation of IMCI and 
supervision.23,27-30 Regular supervision, coupled with IMCI 
training, is important to sustain improvement in the quality of 
child health care at first-level health facilities.31 Supervision 
for IMCI can be conducted simultaneously with supervision 
for other programmes. Supervision from heads of puskesmas 
is also essential to ensure optimal implementation of IMCI.32,33

Trained health workers in puskesmas 

IMCI is associated with better child health care in health 
facilities.34 However, a shortage of quality health workers trained 
in IMCI was identified in this study as one of the obstacles to 
IMCI implementation. Multiple tasks and responsibilities of 
health workers are found to affect their commitments to IMCI 
implementation.27, 32, 35-37 As IMCI training organized by the 
Ministry of Health was not designed to train all health workers, 
on-the-job training is an alternative to increase the number 
of workers trained in IMCI. Nevertheless, this study found 
that on-the-job training for IMCI was not conducted at most 
puskesmas. Establishing a reward system for health workers 
conducting on-the-job training might help to encourage 
implementation in puskesmas.38,39 The availability of the 
computerized training, ICATT, may also help to overcome this 
obstacle.

Almost all health workers stated that they had benefited from 
IMCI implementation. This finding is consistent with other 
studies reporting the benefits of IMCI as perceived by health 
professionals, including more holistic health-care services,29,37 
precise delivery of appropriate management29,30 and increased 
confidence among workers.27,40 However, some health workers 
considered IMCI to be less useful than their previous clinical 
experience, owing to the administration of less effective drugs, 
or fewer patients returning for further treatment as a result of 
less efficient health care. This mirrors the need to strengthen 
IMCI training to increase health workers’ confidence in IMCI. 
Refresher training for health workers might be beneficial 
to improve the quality of IMCI services provided.35,40 

Furthermore, the use of ICATT, developed by WHO and the 
Ministry of Health, provides valuable opportunities for an 
improved training programme and continuous professional 
development, compared to the regular IMCI training.41

Community awareness and promotional 
activities

Community awareness of the importance of IMCI is one of the 
main pillars of IMCI implementation. Increasing community 
awareness through the counselling sessions during health visits 
is important to prevent and reduce misconceptions among 
families or caregivers; for example, that IMCI involves a 
long duration of treatment but the resulting overall care and 
management is more comprehensive.33 However, counselling 

sessions are often neglected, because of the large number of 
patients, tight schedules, limited space, and lack of attention 
from families to information provided by service providers, 
particularly when the focus is only on the medications 
prescribed.33,37,40,42-44 This suggests the need to emphasize the 
importance of counselling sessions during IMCI training.43,45

Another way to increase community awareness is to conduct 
promotional activities. In this study, only half of the puskesmas 
staff mentioned that they had disseminated some information 
about IMCI to the community. Collaboration with the health-
promotion unit to develop knowledge, information and 
education materials such as posters or leaflets is beneficial to 
improve awareness of the importance of IMCI in the general 
community.32,46

COnCLusIOn

This study shows some barriers to IMCI implementation in 
West Java province. Effective interventions, supported by 
strong commitment from puskesmas and district authorities, 
are required to overcome problems related to: (i) shortage 
of skilled human resources; (ii) the lack of IMCI supporting 
systems including drugs/equipment/infrastructure, supervision, 
promotional programmes within puskesmas; and (iii) low 
community awareness regarding IMCI implementation. 
Development of a reward system may encourage health 
workers to conduct on-the-job training for puskesmas staff 
and eventually increase the number of qualified health 
workers applying the IMCI strategy. Efforts to strengthen 
training programmes are also vital to increase health workers’ 
confidence and counselling skills. Enhancing the quality of 
counselling, in addition to conducting activities promoting 
IMCI to the community, will prevent any misconception and 
increase community awareness of the importance of IMCI in 
the West Java area and beyond, in Indonesia.
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AbstrAct

background: Management of health-care waste is an essential task, which has 
important consequences for public health and the well-being of society. Economic 
evaluation is important for strategic planning and investment programming for 
health-care waste management (HWM). A cost–benefit analysis of an alternative 
method of HWM in Bir hospital, Nepal was carried out using data recently collected 
from primary sources.

Methods: Data were collected using mixed quantitative and qualitative methods. 
Costs and benefits were measured in Nepalese rupees. The values of all inputs 
were costs associated with the alternative HWM. Benefits were defined as the 
reduction in cost of transportation; money obtained from selling of recycled waste; 
and risk reduction, among others. Break-even analysis and calculations of benefit–
cost ratio were used to assess the alternative HWM.

results: The alternative HWM reduces the cost of waste disposal by almost 33% 
per month, owing to reduction in the amount of waste for disposal. The hospital 
earns 3 Nepalese rupees per bed per day. The results suggest that a break-even 
point for costs and benefits occurs when 40% of the total beds of the hospital 
are covered by the alternative HWM, if the bed occupancy rate is at least 68%. If 
the alternative HWM is introduced in the hospital system, hospitals can reach the 
break-even point at 40 to 152 beds, depending on their performance in HWM.

conclusions: The results show the economic feasibility and financial sustainability 
of the alternative HWM. This alternative method of HWM is a successful candidate 
for replication in all public and private hospitals in Nepal.

Key words: Cost–benefit analysis, health-care waste management, hospital, 
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InTRODuCTIOn

Health-care waste, which is a by-product of health care, can 
cause serious harm if not managed properly, and is considered 
to be a major public health hazard.1–4 Owing to its infectious and 
hazardous nature, it can cause undesirable effects on humans 
and the environment.4–7 Health-care waste management 
(HWM) is an essential task, which has important consequences 
on public health and the well-being of society.4–7 The primary 
problem of HWM is that, owing to the negative externalities 
of health-care waste, unregulated market prices do not reflect 
the full societal costs of the transaction.8–10 Internalization of 
the external costs of HWM through allocation of resources is 
a way to respond to the issue of externalities.9,11,12 In low- and 
middle-income countries, however, policy-makers frequently 

give less priority to allocation of the required resources for 
HWM;5,12 for example, the Government of Nepal allocated 
0.1% of the total budget of Bir hospital for HWM for the fiscal 
year 2010/2011,13 although it actually requires at least 3.2% of 
the allocated budget for the health institution.14

The most straightforward way to lower the cost of waste 
management is to reduce the waste load at source and to 
minimize the generation of waste.12,15 Cost reduction implies 
better utilization of available resources. Economic evaluation 
constitutes an important input of strategic planning and 
investment programming for HWM.11,16–18 Information from 
economic evaluation discourages wasteful use of materials and 
encourages waste minimization. Economic evaluation of HWM 
measures its economic feasibility and financial sustainability.9,19,20
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In the literature on economic evaluation of HWM, cost–
benefit analysis is the most popular method used to compare 
the costs and consequences of HWM, to assess whether it is 
worth undertaking an activity from the economic perspective,11 
and its theoretical foundation on welfare economics.21 In this 
context, research using cost–benefit analysis of HWM is 
of great importance to enable policy-makers to answer the 
question as to whether it is cost effective to embrace HWM 
practices. Cost–benefit analysis is a full economic evaluation 
of health-care intervention; however, many published “cost–
benefit analyses” have been only partial analyses and have not 
included components such as desirable (benefit) and undesirable 
(cost) consequences of the interventions.22 For example, a 
review of 95 economic evaluations labelled as cost–benefit 
analyses found that 60% did not measure benefits in monetary 
terms.22 Inappropriate design of cost–benefit analysis can be 
misleading for resource allocation.21 For low-income countries 
where limited evidence is available, the unit of analysis for 
cost–benefit analysis, and a design based on current practice, 
are crucial. The literature on HWM is surprisingly limited; 
however, most cost–benefit studies have used time (per year/
month/day) or hospital size in terms of production of waste as 
the unit of analysis.12,23,24 The government allocates resources 
to hospitals based on the number of beds in each hospital. Most 
of the time, the central government does not have information 
on the production of health-care waste at each hospital while 
allocating hospitals’ budgets.14 The number of beds may be 
an appropriate unit of analysis when conducting cost–benefit 
analysis, because policy-makers can easily use this to allocate 
the required resources. Similarly, it is easier for the hospital 
management to predict when an intervention will be at a cost–
benefit break-even point if alternative HWM is introduced.

This paper contributes to the aforementioned literature with an 
analysis of the costs and benefits of HWM, using the example 
of Bir hospital of Nepal. It uses data recently collected from 
primary sources. The study used the number of beds as a unit 
of analysis and its aim was to carry out a cost–benefit analysis 
of an alternative method of HWM in Bir hospital. The study 
has particular relevance for current HWM in Nepal.

Health-care management 
practices in Bir hospital

The study focused on HWM of Bir hospital, the oldest and 
largest hospital of Nepal, established in 1889. It is a tertiary 
hospital, located in the centre of Kathmandu. The hospital 
has 460 beds, generally with a 65% bed occupancy rate. Prior 
to introduction of the alternative HWM method, the hospital 
generated medical waste at an average of 332.97 kg/day. 
The volume of waste could be over 500 kg/day at full bed 
occupancy.25

In Nepal, there is little infrastructure for dealing with health-
care waste. Most hospitals have small-scale incinerators. The 
hospitals dump waste in their grounds or send it for disposal with 
the municipal waste. Before the implementation of alternative 
HWM in Bir hospital, medical waste was mixed with general 
waste without treatment or segregation. Empty saline bottles, 
cans of soft drinks, old buckets, trolleys, medicine bottles, 

papers, plastic and used syringes were highly visible on the Bir 
hospital premises. Medical waste, including syringes, plastic, 
bandages and even some human body parts, was thrown into 
municipal garbage dumps.25 For the management of indoor 
waste, the hospital was paying Nepalese rupees (NR) 36 000 
per month to the private sector to take the hospital waste away 
to the nearest municipal container.

Almost 4 years ago, the waste generated from hospitals, 
particularly Bir hospital, was recognized as a serious problem 
that might have detrimental effects either on the environment 
or on humans, through direct or indirect contact.26 The 
Government of Nepal, the management of Bir hospital and the 
World Health Organization (WHO) country office tried to find a 
cost-effective method for treatment or disposal of these wastes. 
In 2010, Bir hospital introduced alternative HWM practices, 
with technical support from the nongovernmental organization 
(NGO) Health Care Without Harm (HCWH), and WHO Nepal 
country office. Technical assistance for the intervention was 
provided by the NGO Health Care Foundation – Nepal. The 
“do no harm” principle: managing waste safely from source to 
final disposal and reducing the toxicity of waste and hazards 
associated with it; and the “3Rs” principle: reducing waste 
production or the volume and toxicity of health-care waste, 
recycling waste and reusing materials were key features of 
the alternative HWM. The waste-management system was 
designed using a “zero waste” concept, in which every form 
of waste is managed. The concept is based on three pillars that 
support each other – waste management, injection safety and 
mercury elimination.26

One of the objectives of alternative HWM is to reduce the 
amount of infectious waste by segregating it from general waste 
at its point of generation. The introduction of alternative HWM 
included a well-formulated plan and policy, and mandatory in-
service education and training, with continuous waste audit. 
The cooperation of all staff has significantly reduced the 
amount of infectious waste incinerated. Total medical waste 
was reclassified and properly segregated after introduction of 
the alternative HWM. Before implementation of the alternative 
HWM, 78% of medical waste was categorized as risk and 22% 
non-risk; however, after introduction of the alternative HWM, 
the percentage composition of risk and non-risk medical waste 
was completely changed, with 25% risk and 75% non-risk.25

METHODs

Data-collection approach and 
sampling procedures

A systematic approach was used to select the respondents 
for the survey. The study focused on hospitalized patients 
who sought care for any reason, and hospital staff. Data were 
collected between September and November 2011, using 
mixed methods (qualitative and quantitative methods). Several 
meetings and group discussions with the staff, implementing 
NGO and caregivers were conducted before designing the 
data-collection instruments.
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Using predesigned and pretested structured questionnaires, 
quantitative data were collected from 32 randomly selected 
inpatients (more than 10% of the total inpatients of 20 wards) 
from the hospital list and 37 randomly selected medical staff 
(more than 25%) out of 134 medical staff working in specific 
wards. Questions on willingness to pay for the alternative 
HWM were included to estimate indirect benefits; participants 
were asked to select one of two answers. In addition to this, 
data were collected from secondary sources, such as hospital 
records, income–expenditure statements of the hospital, the 
medical waste record book, files, and the health management 
and information system, among others.

For the collection of qualitative data, two focus group 
discussions and five key informant interviews were conducted 
among the hospital staff and patients/caregivers to collect the 
required information. During the focus group discussions, 
one of the researchers performed the role of moderator and 
the other two performed the roles of transcribers. Standard 
guidelines were followed to collect the required qualitative 
data.27,28 The qualitative method provided the average cost 
from the undesirable impact of the alternative HWM, and the 
average benefits from the desirable impact of the alternative 
HWM, where the estimates of invisible costs and benefits were 
not straightforward.

The results are primarily based on quantitative data. Qualitative 
data play a supportive role in designing the instruments, 
understanding the process, and capturing the invisible benefits, 
among others.

Estimation and analysis of costs and benefits

Conceptual framework of estimating cost and benefits

The paper adopted similar methods to those suggested by 
other studies5,9,12,21–30 to conduct the cost–benefit analysis of 
alternative HWM in Bir hospital. The conceptual framework 
in Figure 1 illustrates the procedures for estimating cost and 
benefits; both are measured in the local currency, NR. The 
values of all inputs used to implement the alternative HWM are 
estimated using an “ingredients” approach. The market price 
of inputs and actual expenses were used to estimate the costs 
of inputs in monetary terms. The costs of inputs were obtained 
from the implementing agency. The expenses involved for 
the alternative HWM are salaries and costs of equipment, 
transportation, materials and administration, among others. 
The benefits from the alternative HWM are desirable impacts, 
which include reduction of the cost of transportation and inputs 
such as human resources; sale of recycled waste; reduction of 
hospital days; reduction of hospital day of patients; reduction 
of hospital cost; reduction of infection rate; risk reduction; and 
improved staff performance. Reduction of the actual cost of 
staying in hospital, the market prices of recycled waste, and 
willingness to pay for risk reduction and improvement of 
performance were used to estimate the benefits in monetary 
terms.31 Reduction of hospital days means reduction of the 
cost of the supply side (case-management cost of the hospital) 
and demand side (patients’ and caregivers’ costs) of health 
care. The average cost of supply of services and the average 
cost paid by the patients were used to estimate the benefit 
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gained due to reduction of infection. The average unit cost of 
providing services per patient per day includes the time cost of 
medical staff to care for the patient, and the cost of medicines, 
meals provided by the hospital, and use of hospital instruments 
and equipment, among others.

For willingness to pay, two choices were given to the staff 
who were working on 20 wards: (i) an additional 10% of your 
salary will be provided as a health hazard allowance, but the 
old HWM system will be implemented; (ii) no health hazard 
allowance will be provided but the currently implemented 
alternative HWM system will be continued in the hospital. If 
staff selected (ii), it suggested that they were getting benefits 
from the current alternative HWM which were equivalent to at 
least 10% of their salary. Conversely, selecting (i) meant that 
they were not getting the desired benefits from the currently 
implemented alternative HWM. The study chose 10% of their 
salary as an instrument (or threshold) to measure indirect or 
invisible benefits, because there are some practices in Nepal 
of giving 10% of salary as a health hazard allowance; for 
example, laboratory technicians get such allowances in the 
public hospitals.

Analysis of costs and benefits

Data processing was conducted concurrently with data 
collection, to ensure timely cross-checking of the information 
obtained from the field survey. The data were entered into an 
Excel spreadsheet. Cost–benefit analysis was performed in 
Excel. The equations, methods and formulae for projection of 
health-care waste generation and estimation of the net benefit, 
total benefits and total cost used in this study were derived from 
other similar studies.17,30 In the absence of time-series data on 
waste generation, the mathematical model used to estimate the 
generation of per-day hospital waste in terms of beds was as 
follows:

W = a + bB

where, W = waste generation; B = number of beds; and a, b are 
parameters.

The sum of direct and indirect costs gives the total cost of the 
HWM. Direct cost includes the costs of material, labour and 
transportation, among others. The costs vary with the volume 
of medical waste or number of beds. The costs can be predicted 
using a mathematical model that can be written as:

Ci = q + pW

where, Ci is the cost component q and p are parameters and 
W is volume of health-care waste. Similarly, the cost equation 
can be written as:

Ci = q + pB

The benefits can be estimated in a similar way.

This study sought to identify the break-even point with the 
number of beds; that is, the point at which the total cost is 
equal to total benefit after introducing the alternative HWM. 
The number of beds for the break-even point can easily be 
calculated by using the fixed cost, average benefits and average 
variable cost of HWM. Break-even analysis is used to give 
answers to questions such as “what is the minimum level of 
benefits that ensures the hospital will not experience loss?” To 
calculate the break-even point, the following formula is used:

Number of beds for the  = fixed cost 
break-even point  (average benefits - average variable cost)

This paper focuses on analysis of the short-term costs and 
benefits of HWM because policy-makers are trained for crisis 
management in resource-poor countries and give priority to 
short-term activities. Therefore, short-term economic analysis 
of the alternative HWM can support the policy-making process. 
The results of the short-term cost–benefit analysis can ensure 
that HWM is financially sustainable. The benefit–cost ratio is 
another method of showing the net benefit situation in terms 
of total benefit and total cost. If the benefit–cost ratio (B/C) is 
more than 1, there will be net benefit; however, if B/C is less 
than 1 there will be a net loss.

REsuLTs

Total waste generation

The rate of waste generation was 1.7 kg per day per bed in 
the hospital. It is clear that the size of the hospital in terms 
of the number of beds determines the volume of health-care 
waste. Table 1 clearly shows the strong association between 
total waste generation and the number of beds. The result is 
significant at the 1% level. There is a non-linear relationship 
between the total health-care waste generated and the number 
of beds in the hospital. The elasticity refers to the sensitivity 
of change in the volume of waste in response to a change in 
the number of beds. The result suggests that if there is a 10% 
increase in the number of beds, this will lead to a 7.3% increase 
in the total amount of health-care waste generated.

Cost of waste management

Cost is the value of inputs to the waste-management process 
and activities. The total cost of waste management includes 
the costs of capital, material, human resources and training. 

table 1: total waste generation determined by the number of beds
Variables Coefficient standard error t P value
Total number of beds 0.9997 0.0637 15.68 0.0000
Constant (intercept) 1.7572 0.3107 5.65 0.0000
Estimated elasticitya 0.7300 0.0471 15.54 0.0000

a The percentage change in total waste generated for a 1% change in the number of beds.
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The contribution of capital cost is higher among the cost 
components, at 36%, followed by the cost of materials at 30%. 
Similarly, the total cost of waste management is categorized 
into fixed cost and variable cost. The fixed cost primarily 
relates to installation cost and variable costs vary with the 
process and activities of the alternative HWM. The variable 
costs contribute 57% of the total cost. Most of the time, policy-
makers underestimate either the variable costs or fixed costs 
of HWM; consequently, HWM always faces a lack of required 
resources in public hospitals.

In the previous section, a mathematical model was developed 
to predict the generation of hospital waste based on the number 
of beds. Use of the number of beds is a logical approach to 
analysis of the cost of HWM. In other words, the number of 
beds is the proxy of volume of health-care waste. The nature 
of the cost function of HWM with respect to the number of 
beds, as suggested by Figure 2, has a positive slope. The fixed 
cost (or installation cost) is constant over the number of beds, 
while the variable cost is a function of the number of beds. 
Figures 3 and 4 reveal a downward-sloping average cost curve. 
It is logical and theoretically acceptable that the average cost 
of waste management has a decreasing trend as the number of 
beds increases (coverage of HWM).

Benefits from improved waste management

Most of the benefits from improved waste management were 
taken into account in the analysis. The average economic 
benefit was estimated at almost NR 9000 per bed, per year. 
Benefits from the reduction of risk are about 75% of the total 
benefits. The cost reduction of waste management contributes 
almost 20%. Other societal benefit such as external factors due 
to the reduction of risk inside and outside the hospital, and 
benefits to the municipality waste-management team, among 

others, are not accounted for in the estimated benefits. It is 
probable that, owing to this data limitation, the total benefits 
are underestimated.

Benefits are estimated per bed per year in NR. Based on the 
available data, the relationship between total benefits and 
number of beds is shown in Figure 5. As already discussed, 
the number of beds significantly determines the amount of 
hospital waste generated. Therefore, the benefits gained from 
introduction of alternative HWM are also estimated based 
on the number of hospital beds. The total benefits show an 
increasing trend, as the increase in number beds and average 
benefits curves have non-linear trends.

Cost–benefit analysis

The results suggest that for the alternative HWM, the fixed 
cost is NR 2050149, average benefit is NR 23 322 and average 
variable cost is NR 9648. By utilizing the given formula, 
152 beds are required for the break-even point. Similarly, 
the intersection point of total cost and total benefit gives the 
number of beds required for the break-even point, as shown 
in Figure 6. Point B on the figure, the intersection of cost and 
benefit, shows the break-even point. The result shows that a 
maximum of 152 beds with 68% bed occupancy is needed to 
reach break-even point, if alternative HWM is introduced at 
the hospital. This does not mean that this alternative HWM will 
not be effective for hospitals with fewer than 152 beds. Such 
hospitals will have less problem with waste management and 
the cost will be lower. The break-even point would therefore be 
shifted towards the left. In general, the break-even point will be 
reached after covering 40% (for example, 152 out of 375 beds) 
of the total beds of a hospital. As mentioned earlier, societal 
benefits are not included in the estimated benefits. If these 
benefits are included in this analysis, the break-even point B 
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The equation for the line fitted is y = 293 989x + 2653024; R2 = 0.9591
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will be shifted towards the left. Therefore, this break-even point 
encourages implementation of the proposed improved waste 
management method in both public and private hospitals.

Analysis of the break-even point suggests the likely point 
beyond which the average benefit will be higher than the 
average cost. Therefore, the net benefit can be obtained 
by covering 152 beds. The alternative method of waste 
management is highly profitable not only for public hospitals 
but also for private hospitals.

sensitivity analysis

Sensitivity analysis is a sensible and suitable approach to 
gauge how the net benefits will change if some of the costs and 
benefits are changed. The available data provide limited scope 
for sensitivity analysis of this study. However, a sensitivity 
analysis has been carried out using “best case” and “general 
case” scenarios. The break-even point suggests the general 
case scenario and Figure 7 suggests the best case scenarios. 
For the “best case” scenario, costs and benefits are estimated 
by utilizing the regression coefficients. Figure 7 shows that the 
net benefit can be obtained when covering around 40 beds. The 
range of the number of beds also suggests that the net benefit to 
the hospital is in the range of 40 to 152 beds. If the efficiency 
of HWM is improved, the cost will be reduced; consequently, 
the break-even point will be shifted left. As mentioned earlier, 
societal benefits are not mentioned in this analysis; however, 
the costs of all activities are covered. Therefore, 152 beds for 
the break-even point of the hospital is the extreme break-even 
point.

DIsCussIOn

HWM has not received sufficient attention in low- and 
middle-income countries. Recently, a number of studies have 
explored the problem of HWM and its impact on society, the 
health system and the individual.7,24,32–34 Some have suggested 

alternative waste-management methods. Cost–benefit analysis 
of HWM is rarely found in the literature; however, literature 
focusing on cost–benefit analysis of solid or municipality waste 
management are readily available. This study uses cost–benefit 
analysis to explore an appropriate alternative HWM method.

One of the objectives of alternative HWM is to reduce the 
amount of infectious waste by segregating it at its point of 
generation from that of general waste. The introduction of 
alternative HWM, including a well-formulated plan and policy, 
mandatory in-service education and training, continuous 
waste audit, and the cooperation of all staff, has significantly 
reduced the amount of infectious waste incinerated. This leads 
to significant cost savings in waste transportation, labour and 
spare parts; improvement of the working environment and 
efficiency; reduction of the infection rate; and earning from 
selling of recycled waste, among other benefits. All these 
benefits can be measured in monetary terms by utilizing 
universally acceptable methods such as market price, 
willingness to pay, and the cost of illness.

Second, the resources allocated for HWM are not sufficient. 
Policy-makers do not have evidence on the outcomes of HWM; 
however, they know the outcomes of other health interventions 
such as the number of children vaccinated, number of people 
treated in the hospital and number of deliveries conducted 
in public facilities. The evidence on the outcomes of the 
intervention encourages policy-makers to allocate additional 
resources when required. If this evidence is not available, 
the intervention is given low priority and receives a smaller 
proportion of the budget, and so the intervention cannot 
produce the desired outputs. This study provides evidence by 
comparing the costs and benefits using scientifically accepted 
methods. It ensures that this alternative method of HWM is a 
successful candidate for replication for waste management in 
all public and private hospitals in Nepal.

More than one third of the total waste is recycled with this 
method of HWM. One quarter of the total waste was food and 
other organic wastes. The cost of waste disposal is reduced by 
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almost 33% per month, owing to the reduction of disposable 
waste. The hospital earns NR 3 per bed per day. The positive 
impact of the HWM can be seen in several aspects, such 
prevention of reuse of syringes, infection control, cleaner 
rooms and surroundings, reduction of waste going to a landfill, 
reduction in mercury release and exposure, improved patient 
and staff attitude and hospital reputation, and reduction of the 
carbon footprint for hospital operations, among others. The 
changes are mainly due to the new definition of infectious 
waste, based on practical assessment of the possibility of 
spread of infection via the wastes.

The results of this study suggest that a break-even point of 
cost and benefit can be found after covering 40% of the total 
beds of a hospital, if the bed occupancy rate is at least 68%. If 
alternative HWM is introduced in the hospital system, hospitals 
can reach the break-even point at 40 to 152 beds, depending on 
their performance in HWM.

REFEREnCEs
1. Alam MM, Sujauddin M, Asif Iqbal GM, Shamsul Huda SM. Healthcare 

waste characterization in Chittagong Medical College Hospital, 
Bangladesh. Waste Manag Res. 2008;26:291–6.

2. Giusti L. A review of waste management practices and their impact on 
human health. Waste Management. 2009;29:2227–39.

3. Garcia R. Effective cost-reduction strategies in the management of 
regulated medical waste. Am. J. Infect. Control. 1999;27(2):165–75.

4. Shinee E, Gombojav E, Nishimura A, Hamajima N, Ito K. Healthcare 
waste management in the capital city of Mongolia. Waste Management. 
2008;28:435–41.

5. World Health Organization. Safe management of wastes from health-
care activities. Geneva: WHO, 2013.

6. Nemathaga F, Maringa S, Chimuka L. Hospital solid waste management 
practices in Limpopo Province, South Africa: A case study of two 
hospitals. Waste Management. 2008;28:1236–45.

7. Askarian M, Mahmood V, Gholamhosein K. Results of a medical waste 
survey in private hospitals in Fars province, Iran. Waste Management. 
2004;24:347–52.

8. Germà Bel M, Warner M. Does privatization of solid waste and water 
services reduce costs? A review of empirical studies. Resources, 
Conservation and Recycling. 2008;52(12):1337–48.

9. Goddard HC. The benefits and costs of alternative solid waste 
management policies. Resources, Conservation and Recycling. 
1995;13:183–213.

10. European Commission, DG Environment. A study on the economic 
valuation of environmental externalities from landfill disposal and 
incineration of waste: final main report. European Commission, 2000. 
http://ec.europa.eu/environment/waste/studies/pdf/ econ_eva_landfill_
report.pdf - accessed 6 August 2014.

11. Arrow KJ, Cropper ML, Eads GC, Hahn RW, Lave LB, Noll RG, et al. Is 
there is a role of cost benefit analysis in environmental, health and safety 
regulation?. Science. 1996;272:121–2.

12. Lee B, Ellenbecker MJ, Moure-Ersaso, R. Alternatives for treatment and 
disposal cost reduction of regulated medical wastes. Waste Management. 
2004;24,:143–51.

13. Nepal, Ministry of Health and Population. Business plan – 2012/2013. 
Kathmandu: MOHP, 2012.

14. Nepal, Ministry of Health and Population. Healthcare waste management 
in Nepal: assessment of present state and establishment of a framework 
strategy and action plan for improvement. Kathmandu: MOHP, 2003.

15. Gunnerson CG, Jones DC. Costing and cost recovery for waste disposal 
and recycling. Waste Manag. Res. 19842;2:107–18.

16. Aye L, Widjaya ER. Environmental and economic analyses of waste 
disposal options for traditional markets in Indonesia. Management. 
2006;26(10):1180–91.

17. Begum RA, Siwar C, Pereira JJ, Jaafar AH. 2006. A benefit–cost analysis 
on the economic feasibility of construction waste minimisation: The case 
of Malaysia. Resources, Conservation and Recycling. 2006;48:86–98.

18. Yuan HP, Shen LY, Hao JL, Lu WS. A model for cost–benefit analysis 
of construction and demolition waste management throughout the waste 
chain. Resources, Conservation and Recycling. 2011;55:604–12.

19. Pickin J. Representations of environmental concerns in cost–benefit 
analyses of solid waste recycling. Resources, Conservation and 
Recycling. 2008;53:79–85.

20. Shekdar AV. Sustainable solid waste management: an integrated 
approach for Asian countries. Management. 2009;29(4):1438–48.

21. Drummond MF, O’Brien BJ, Stoddart GL, and Torrance GW. Method 
for economic evaluation of health care programmes. Second edition. 
New York: Oxford University Press, 2003.

22. Zarnke KB, Levine MAH, O’ Brien BJ. Cost benefit analysis in the 
health care literatures: don’t judge a study by its label. Journal of 
Clinical Epidemiology. 1997;50(7):813–22.

23. Jamash T, Nepal R. Issues and options in waste management: a 
social cost–benefit analysis of waste-to-energy in the UK. Resources, 
Conservation and Recycling. 2010;54:1341–52.

24. Omar D, Nurshahida S, Subramaniam N, Karuppannan AL. Clinical 
Waste Management in District Hospitals of Tumpat, Batu Pahat and 
Taiping Procedia. Social and Behavioral Sciences. 2012;68:134–45.

25. Nakarmi M, Dhakal N, Thakuri S. Assessment of health care waste 
generated by Bir Hospital: working paper. Kathmandu, Health Care 
Foundation 2010.

26. Health Care Foundation Nepal. Interim report of health care waste 
management system in Bir Hospital. Kathmandu: HECAF, 2011. 
https://noharm-global.org/sites/ default/files/documents-files/2042/Bir_
Hospital_Interim_Report.pdf- accessed 6 August 2014.

27. Ritchie J, Lewis J. Qualitative research practice: a guide for social 
science student and researchers. New Delhi: Sage Publications, 2003.

28. Stewart DW, Shamdasani PN. Focus groups: theory and practice. 
Newbury Park: Sage Publications, 1990.

29. Adhikari SR, Supakankunti S. A cost benefit analysis of elimination of 
kala-azar in Indian subcontinent: an example of Nepal. J Vector Borne 
Dis. 2010;47:127–39.

30. Sabour MR, Mohamedifard A, Kamalan H. A mathematical model to 
predict the composition and generation of hospital wastes in Iran. Waste 
Management. 2007;27:584–87.

31. Lancsar E, Louviere J. Conducting discrete choice experiments to 
inform healthcare decision making: a user’s guide. Pharmacoeconomics. 
2008;26(8):661–77.

32. Abdulla F, Qdais HA, Rabi A. Site investigation on medical waste 
management practices in northern Jordan. Waste management 
2008;28:450–8.

33. Prem Ananth A, Prashanthini V, Visvanathan C. Healthcare waste 
management in Asia. Waste Management. 2010;30:154–61.

34. Al-Khatib IA, Sato C. Solid health care waste management status 
at health care centers in the West Bank – Palestinian Territory. Waste 
Management. 2009;29:2398–403.

How to cite this article: Adhikari SR, Supakankunit S. Benefits 
and costs of alternative health-care waste management: an 
example of the largest hospital of Nepal. WHO South-East Asia 
J Public Health 2014; 3(2): 171–178.

Source of Support: World Health Organization Country Office Nepal. 
Conflict of Interest: None declared. Contributorship: SRA conducted the 
field survey and carried out the data analysis and interpretation. SRA and SS 
drafted the manuscript. Both authors read and approved the final manuscript 
and are guarantors of the paper.



WHO South-East Asia Journal of Public Health | April–June 2014 | 3 (2) 179

Access this article online
Website: www.searo.who.int/
publications/journals/seajph

Quick Response Code:

Original research

Clustered tuberculosis incidence 
in Bandar Lampung, Indonesia
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AbstrAct

background: The incidence of tuberculosis (TB) in the city of Bandar Lampung, 
Indonesia, increased during the period 2009–2011, although the cure rate for TB 
cases treated under the directly observed treatment, short course (DOTS) strategy 
in the city has been maintained at more than 85%. Cluster analysis is recognized 
as an interactive tool that can be used to identify the significance of spatially 
grouping sites of TB incidence. This study aimed to identify space–time clusters of 
TB during January to July 2012 in Bandar Lampung, and assess whether clustering 
co-occurred with locations of high population density and poverty.

Methods: Medical records were obtained of smear-positive TB patients who were 
receiving treatment at DOTS facilities, located at 27 primary health centres and 
one hospital, during the period January to July 2012. Data on home addresses 
from all cases were geocoded into latitude and longitude coordinates, using global 
positioning system (GPS) tools. The coordinate data were then analysed using 
SaTScan.

results: Two significant clusters were identified with P value of 0.05 for the 
primary cluster and 0.1 for the secondary cluster. Clusters occurred in areas with 
high population density and a high proportion of poor families and poor housing 
conditions. The short radius of the clusters also indicated the possibility of local 
transmission of TB.

conclusions: The incidence of TB in Bandar Lampung was not randomly 
distributed, but significantly concentrated in two clusters. Identification of clusters 
of TB, together with its etiological factors such as social determinants, and risk 
factors, can be used to support TB control programmes, particularly those aiming 
to reach vulnerable populations, and intensified case-finding.

Key words: Cluster, housing condition, poor family, population density, tuberculosis
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InTRODuCTIOn

Tuberculosis (TB) is an infectious disease caused by 
Mycobacterium tuberculosis. About one third of the world’s 
population is infected with M. tuberculosis and the incidence 
of TB has a great potential to increase.1 Since 1947, the 
World Health Organization (WHO) has been conducting TB 
control through various control programmes, such as mass 
BCG vaccination and improved chemotherapy, management 
and service programmes, as well as implementation of the 
directly observed treatment, short course (DOTS) strategy. 
In 2000, WHO initiated the Stop-TB Partnership, in order to 
improve the effectiveness of TB-control programmes globally. 
The Stop-TB Partnership targets, included in the Millennium 

Development Goals (MDGs), are to halve the prevalence 
and mortality of TB by 2015 in comparison to their levels in 
1990.2–4

TB control averted up to 6 million deaths and cured 36 million 
people in 1995–2008. Unfortunately, control programmes 
had less success in reducing the incidence of TB, which only 
declined by 0.7% per year during 2004–2008. Moreover, 
the decline occurred only in some American and European 
countries, none of which are among the 13 WHO high-burden 
countries, which are mainly in sub-Saharan Africa and South-
East Asia.3,5–7 The incidence of TB globally in 2010 was 
estimated to be 8.8 million, which is equivalent to 128 cases 
per 100 000 in the population. Indonesia was one of the five 
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countries with the highest TB incidence in 2010 (0.37–0.54 
million cases), which was also an increase compared with the 
incidence in 2009 (0.35–0.52 million cases).3,6

There is growing consensus that there is a need to “move out 
of the TB box” by supplementing traditional control methods 
with innovative interventions, including those that target the 
social determinants of the disease.8 Social determinants include 
weak health systems and poor access to health care, poverty, 
low education, and inappropriate health-seeking and unhealthy 
behaviours. These determinants in turn affect the risk factors: 
(i) active TB cases in the community and overcrowding, 
which affects high-level contact with infectious droplets; and 
(ii) risk factors such as HIV and malnutrition, which impair 
host defence.9,10 Socioeconomic status (measured indirectly via 
an assets score) was consistently found to be inversely related 
to TB prevalence in surveys conducted in Bangladesh, Kenya, 
Philippines and Viet Nam.11

Bandar Lampung is the capital city of Lampung Province in 
Indonesia. Based on the Bandar Lampung Municipality Health 
Office TB reports of 2010 and 2011, although the TB cure rate 
in 2009 and 2010 reached 80–85%, TB case notification in the 
city during that period increased, from 112/100 000 population 
in 2009 to 114/100 000 population in 2010.12,13 Spatially, TB 
case notification within the city was not equally distributed: 
some submunicipalities had TB case notification of more than 
100/100 000 population, but there were also submunicipalities 
with TB case notification below 50/100 000 population. 12,13

SaTScan is free software, developed by Martin Kulldorff, that 
can be used to analyse spatial, temporal and space–time data, 
using scan statistics to detect disease clusters and determine 
whether they are statistically significant.14–17 The space–time 
spatial scan statistics examine the null hypothesis that the data 
are randomly distributed, against the alternative hypothesis 
that the probability of a case being inside a specific zone is 
greater than that of it being outside the zone. This type of 
cluster analysis can be used not only to map TB distribution 
but also to identify potential underlying etiological factors. 
Spatiotemporal statistical analyses therefore have wide 
applications in TB surveillance and control.14 In this study, 
space–time scan statistics were used to identify statistically 
significant TB cluster locations in Bandar Lampung during 
January to July 2012 and assess whether clustering showed 
any co-occurrence with population density and poverty levels.

METHODs

Bandar Lampung is located in southern part of the Sumatra 
Island, about 200 km west of the Indonesian capital city of 
Jakarta (see Figure 1). Medical records of smear-positive TB 
patients who were receiving TB treatment during January 
to July 2012 were obtained from 27 primary health centres 
and one hospital across the 13 submunicipalities of Bandar 
Lampung City. These have been implementing the DOTS 
strategy. The time-aggregation period used in this study was 
3 months, based on the fact that smear-positive TB patients 

Figure 1: Location of Bandar Lampung
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Figure 2: Distribution and clustering of TB incidence in Bandar Lampung (January to July 2012)

became smear-negative after 2 months, and the median delay 
for patients with suspected TB (i.e. with a cough for at least 
2 weeks) presenting at a lung clinic in urban Indonesia is 14 
days.18,19

The home addresses of all smear-positive TB patients were 
checked then geocoded into latitude and longitude coordinates, 
using global positioning system (GPS) tools. Defined clusters 
were then layered over a thematic map of identified social 
determinants and TB risk factors (population density and 
proportion of poor families) using geographical information 
system (GIS) tools.

Population density was classified as low (1–50 people/km2), 
middle–low (51–250 people/km2), middle–high (251–400 
people/km2) or high (>400 people/km2).20 However, as 
there is no submunicipality in Bandar Lampung City with a 
population density of 251–400 km2 (middle–high), only three 
classifications of population density were used in this research.

The proportion of poor families in this research is the 
proportion of poor families in each submunicipality level, 
which is classified into four categories: low (<10%), middle–
low (10–25%), middle–high (25–40%) and high (>40%).21 A 
poor family is defined as one that cannot fulfil its basic needs 

for food, clothing and housing.22 Data on family poverty were 
taken from Bandar Lampung City in figures 2012.23

In addition to analysis by population density and proportion of 
poor families, TB clustering was also analysed in relation to 
housing conditions.

Ethical clearance

Ethical clearance was approved by the Medical and Health 
Research Ethics Committee, Faculty of Medicine, Gadjah 
Mada University. Respondents in this research received written 
informed consent and signed the form as a confirmation of 
approval. There is no declined from the respondents.

REsuLTs

Distribution of TB in Bandar Lampung

There were 682 smear-positive TB cases in Bandar Lampung 
during the period of January to July 2012, distributed among 
13 submunicipalities. Figure 2 shows that the incidence of 
smear-positive TB cases in Bandar Lampung was not equally 
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distributed. During this period, there were some areas with few 
or even zero TB cases. On the other hand, there were other 
areas with a cluster of smear-positive TB cases. Furthermore, 
overlaying the coordinates of the clusters and the city’s map 
using Google Earth showed that the areas with zero TB 
incidence were areas that were protected forest and prohibited 
for settlement.

The concentration of smear-positive TB cases occurred in 
the following submunicipalities: Kedaton, Panjang, Tanjung 
Karang Timur, Tanjung Karang Pusat, Teluk Betung Selatan 
and Sukabumi. Most of the smear-positive TB cases in Panjang 
and Teluk Betung Selatan were located at settlements along 
the coast and in housing around industrial sites with high 
population density. In addition, most of the smear-positive TB 
cases in Kedaton, Tanjung Karang Timur and Tanjung Karang 
Pusat were found in dense settlements. Moreover, in Sukabumi 
submunicipality, most of the smear-positive TB cases were 
located in densely populated new residential areas with small 
houses.

smear-positive TB clustering 
in Bandar Lampung

By using the space–time permutation model SaTScan 
statistics analysis, three clusters of TB were identified in the 
city during the period of January to July 2012 (see Figure 2). 
Two were significant clusters (most likely clustering; and the 
first of secondary clustering); in addition, one cluster was not 
significant (the second of secondary clustering). The most 
likely clustering was considered as significant, with P value 
of 0.05, while the secondary clustering was assumed to be 
significant with a P value of 0.1.

The coordinates of TB clustering were then overlaid with both 
population density (see Figure 3) and the proportion of poor 
families (see Figure 4). The most likely clustering occurred at 
Panjang submunicipality, while a secondary clustering occurred 
at a region covering Kedaton and Sukabumi submunicipalities. 
Panjang submunicipality is an area with a high population 

Figure 3: Clustering of TB incidence over the map of population-density map
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density (2760 people/ km2), as well as a middle–high proportion 
(33.0%) of poor families. Kedaton submunicipality is also 
an area with a high population density (8205 people/km2). 
Sukabumi submunicipality is not an area with an overall high 
population density but has a high proportion of poor families 
(47.48%).

Regarding the clusters, the radius of the most likely clustering 
was 0.25 km, with 5 cases. The radius of the secondary 
clustering was 0.84 km, with 12 cases. The most likely 
clustering occurred in lodging houses in an industrial area. The 
small-sized lodging houses were mostly rented by labourers 
for the local industries. Meanwhile, the secondary cluster 
occurred in a densely populated residential area in downtown 
Bandar Lampung City. Most of the accommodation in the 
two areas is characterized by conditions linked with TB, such 
as overcrowding, insufficient ventilation and in-house air 
pollution.24,25

DIsCussIOn

In this research, cases of smear-positive TB are cases recorded 
at DOTS facilities in Bandar Lampung, from 27 primary health 
centres and one hospital. This research did not cover smear-
positive TB cases that had been treated at other health facilities 
or that had no access to DOTS facilities, owing to limitations 
of recording data. Considering the underreporting of TB cases, 
it is possible that the selection of health facilities for this study 
may overestimate the clustering.

The results showed that the incidence of smear-positive TB in 
Bandar Lampung was not equally distributed throughout the 
13 submunicipalities; instead, cases tended to be concentrated 
in areas of high population density, such as settlements along 
the coast, and around industrial sites and new residential areas 
with small houses. This result is similar to the distribution of 
smear-positive TB patients in suburban areas of Ravensmead 

Figure 4: Clustering of TB incidence over the map of the proportion of poor families
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and Uitsig, Cape Town, Africa during the period 1993–
1998, which was also not equally dispersed but tended to be 
concentrated in areas of high population density.26 The result 
is also similar to the concentration of smear-positive TB cases 
in Linyi, China, which was also located in densely populated 
residential areas.27 Living in densely populated settlements 
is one of the risk factors for TB, as living in close proximity 
to others is closely related to TB transmission. Furthermore, 
living in dense settlements is closely related to the social 
determinants that also affect TB. Reviews have shown that 
people with low education, occupation, income and assets tend 
to live in densely populated settlements.5,10

Analysis using space–time permutation model SaTScan 
statistics showed that the concentration of smear-positive 
TB cases was significantly grouped into two clusters. This 
clustering is similar to that in a study in Fukuoka, Japan, which 
found one most likely cluster during 1999–2004. The result is 
also similar to a study in Linyi, China, which also found one 
most likely clustering and nine secondary clusterings, during 
2005–2010.15,27

In this study, clusters occurred in submunicipalities that had a 
high population density and a high proportion of poor families. 
Research done in Vittoria, Brazil, similarly found that TB 
incidence had a spatial relationship with lower socioeconomic 
level.28 This result is also similar to the research finding in 
South Africa, that TB incidence had a spatial relationship with 
high population density.26 Moreover, a person with TB, who 
usually has related low social determinants, tends to live with 
other people who also have low social determinants. These 
conditions will further increase the risk of TB, which, in turn, 
increases the incidence of TB in the area compared with other 
areas, resulting in clusters.14,15

The clusters found in this study had a short radius. Moreover, 
it is understood that a shorter radius of clustering indicates 
a higher probability of local transmission, as there will be 
a high likelihood of social interaction. This phenomenon 
is similar to research results found in Tarant County, Texas, 
United States of America, which showed that the same strain 
of M. tuberculosis among TB patients living as neighbours was 
a strong indication of local transmission of TB.29 Therefore, 
further study is needed to clarify whether the TB patients in 
the two clusters found in this study were also infected with the 
same strain of M. tuberculosis.

This study also found that clusters occurred in areas where 
housing conditions were poor.24,25 This finding is similar to 
the results of research carried out in Portugal, which found 
that clustering of TB occurred in locations where housing 
conditions were poor.30 Moreover, overcrowding, insufficient 
ventilation and in-house air pollution are some risk factors for 
TB.5,10,24,25

In summary, the incidence of TB in Bandar Lampung was 
not randomly distributed but, from a spatial point of view, 
was significantly clustered in two areas. The clusters tended 
to be located in areas with a high population density, a high 
proportion of poor families and poor housing conditions. Both 
population density and housing conditions are considered as 

risk factors for TB, while the proportion of poor families is 
closely related to the social determinants. The occurrence of 
the TB cluster also indicates a possibility of local transmission 
of TB. Therefore, the implementation of DOTS should be more 
focused on cluster areas and accompanied by a supporting 
strategy involving improvement of social determinants and 
housing conditions. Moreover, as a strong relation between TB 
and the social determinants is also encountered in some of the 
countries of South-East Asia,11 the knowledge gained from this 
research should be useful for TB control programmes in those 
related countries.

To conclude, knowledge about TB clustering can be used to 
support TB control programmes, particularly those that aim 
to reach vulnerable populations. Together with the underlying 
etiological factors, cluster analysis can also be applied as a 
supporting strategy for implementation of DOTS.
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AbstrAct

background: The costs to the individual and to society of psychoactive substance 
use is of growing concern in Bhutan. This study aimed to assess the relation 
between the demographic variables of patients admitted to the National Referral 
Hospital for first-time detoxification and the psychoactive substances used.

Methods: The demographic variables and types of psychoactive substance used 
by 284 substance users were reviewed. Data were collected through patients’ 
history sheets and admission registers, and analysed through descriptive statistics, 
one-way analysis of variance and independent t test.

results: The commonest psychoactive substance used was alcohol, followed by 
cannabis, nitrazepam, dextropropoxyphene, glue (inhaled) and chlorphenamine/
pseudoephedrine/codeine-containing cough syrup. Only 14% of participants were 
aged 45 years or older. Most patients used more than one substance; the mean 
number of psychoactive substances used was highest among males, individuals 
aged 15–24 years and those who were unemployed.

conclusion: Among patients admitted for first-time detoxification, harmful use of 
alcohol is the most common, followed by cannabis and illicit prescription drugs. 
Preventive measures should be prioritized on a need-based strategy. The findings 
of this study indicate that some of these preventive measures should be focused 
on males, unemployed groups and youth, and should involve raising awareness 
of harmful use of substances and the services available to treat substance use 
disorders.

Key words: Bhutan, employed, men, psychiatric ward, psychoactive substance, 
unemployed, women

Psychiatric Ward, Jigme Dorji 
Wangchuck National Referral 
Hospital, Thimphu, Bhutan

Address for correspondence:  
Mrs Sonam Choki, Nurse Manager, 
Psychiatric Ward, Jigme Dorji 
Wangchuck National Referral 
Hospital, Thimpu, Bhutan 
Email: sonamchoki@yahoo.com

InTRODuCTIOn

Alcohol use is common and deeply rooted Bhutan’s customs 
and culture. Drinking alcohol is widely accepted by Bhutanese 
society. Its use is a part of almost all social occasions, including 
childbirth, religious ceremonies, festivals, social gatherings 
and funerals.

Alcohol prevalence studies for Member States of the World 
Health Organization (WHO) South-East Asia Region show 
that 35% of Bhutanese men use alcohol and, at 25%, women’s 
alcohol use is the highest among the Member States of the 
Region.1 In the Region in 2004, an estimated 350 000 people 
died of alcohol-related causes.1 Alcohol-use disorder was the 

most common psychiatric diagnosis among admissions to the 
psychiatric ward of the National Referral Hospital of Bhutan 
during 2004–2011.2

Bhutan has seen an increase in the number of cases of 
substance use reaching the police.3 A recent study indicated 
that the majority of those engaging in harmful drug use were 
students, with a mean age of onset at 16 years of age.1Alcohol 
and drug use also give rise to antisocial behaviour. In 2010, 
the Narcotic Drugs Law Enforcement Unit of Bhutan had 
72 people arrested for illegal transaction of psychoactive 
substances.4 The problem of addiction is becoming increasingly 
complex in Bhutan. This complexity is evidenced by the shift 
from licit drugs to illicit drugs; the associated social problems; 
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the repeated admissions for substance use disorders; and the 
soaring costs of detoxification. 

Therefore, this study was conducted to determine the types 
of psychoactive substance used by the patients admitted to 
the ward for detoxification in the National Referral Hospital, 
and to investigate associations with the socio demographic 
characteristics of these individuals. The study also aimed 
to generate evidence that will facilitate the development of 
evidenced-based approaches to reducing repeated admissions, 
which will impact in reduction of the costs of detoxification.

METHODs

Ethical approval for the study was obtained from the Research 
Ethics Board of Health, Ministry of Health, Thimphu, Bhutan.

This retrospective analysis study was carried out in patients 
admitted to the psychiatric ward of Jigme Dorji Wangchuck 
National Referral Hospital, Thimphu, Bhutan for the first 
time (i.e. non-relapse) for detoxification, in 2011. Admission 
records and patients’ case sheets were used to collect data. 
Data captured were the types of psychoactive substance used 
and the sociodemographic characteristics of patients admitted 
for first-time detoxification in the year 2011.

Data were analysed using SPSS version 19.0 and descriptive 
statistical tests were performed to determine the types of 
psychoactive substances used. Independent t tests were used 
to determine the relationship between sex, employment status 
and the use of psychoactive substances; one-way analysis 
of variance and post-hoc tests were used to determine the 
relationship between the use of psychoactive substances and 
different age groups.

REsuLTs

Demographic profile of subjects

A total of 473 patients were admitted to the psychiatric ward in 
2011, including those with psychiatric illnesses, of whom 304 
were admitted for detoxification. Excluding those admitted for 
relapse, the final sample included 284 subjects; of these, 85% 
(N = 240) were male and 15% (N = 44) were female. Ages 
ranged from 15 years to 65 years, with a mean age of 32.7 years. 
Of the 284 subjects, 44% (N = 124) were employed, while 56% 
(N = 160) were unemployed. Of the employed subjects, 25% 
(N = 72) worked in government services, 15% (N = 43) private 
services and 3% (N = 9) business. Unemployed subjects 
consisted of students 11% (N = 32), farmers 11% (N = 30), 
housewives 8% (N = 23) and dependents 26% (N = 75).

Most of the subjects used more than one psychoactive 
substance in combination with another (see Table 1). Alcohol 
was the most commonly used psychoactive substance in this 
study, followed by cannabis, dextropropoxyphene, nitrazepam, 
glue (inhaled) and chlorpheniramine/pseudoephedrine/
codeine-containing cough syrup. Correction fluid (inhaled), 
ketamine, pseudoephedrine-containing cough syrup, heroin 
and injectable drugs such as pentazocine and morphine were 
also used.

Independent t test showed a significant sex effect. The mean 
number of types of psychoactive substances was higher among 
men than among women (mean=1.84, standard deviation 
[SD] = 1.563 versus mean = 1.32, SD = 1.052, P<0.001). 
Independent t test also showed a significant employment 
effect. The mean number of types of psychoactive substances 
used was higher among unemployed people than among those 
with employed people (mean = 2.05, SD = 1.7331 versus 
mean = 1.38, SD = 1.036; P <0.001).

table 1: Psychoactive substances used
substances used N % of patients (N = 284)
Alcohol 252 88.7
Cannabis 59 20.8
Dextropropoxyphene – brand A 49 17.3
Nitrazepam 51 18.0
Dextropropoxyphene – brand B 43 15.1
Glue (inhaled) 20 7.0
Chlorphenamine/pseudoephedrine/codeine-containing cough syrup 15 5.3
Brown sugar (adulterated heroin) 3 1.1
Ketamine 1 0.4
Correction fluid (inhaled) 3 1.1
Pentazocine 1 0.4
Morphine 1 0.4
Heroin 1 0.4
Pseudoephedrine-containing cough syrup 1 0.4
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Only 14% of participants were aged 45 years or older and those 
in the age group 15–24 years engaged in the harmful use of 
significantly more types of psychoactive substances than the 
older subjects (P <0.001) (see Table 2).

Follow-up post-hoc Scheffé comparisons showed that the 
mean number of substances used among the age group 15–24 
years was higher than for all other age groups (P <0.01 for 
age groups between 25 and 54 years, and P = 0.031 for age 
group 55 years and above). For each of the other age groups, 
the differences were not statistically significant.

DIsCussIOn

This study revealed that 88.7% of the subjects engaged in the 
harmful use of alcohol alone or in combination with other 
substances. One of the reasons could be attributed to the easy 
availability of alcohol in the country. It is a common sight in 
Bhutan to witness liquor shops in every nook and corner of a 
town. There were 3000 licensed liquor shops across the country 
in 2004, for a population of 700 000.5 Likewise, cannabis was 
found to be the second most commonly used substance among 
the study participants. One plausible explanation could be the 
prevalence of freely available cannabis, which grows wild in 
the country. Although dextropropoxyphene and nitrazepam are 
not produced in Bhutan, they are imported and easily available.

In this study, 85% of the patients admitted for first-time 
detoxification were male. The finding that more men are 
engaging in the harmful use of psychoactive substances (or, at 
least, more likely to be admitted for detoxification) is consistent 
with the findings of studies carried out in the United States of 
America and Canada.6,7 In addition, the mean number of types 
of psychoactive substances used was higher among men than 
among women. These findings may reflect the differences in 
psychoactive drug use in the community – Bhutanese women 
are rarely seen using psychoactive substances publicly, while 
men are seen to do so. These findings may also reflect fewer 
women coming forward for detoxification, owing to stigma – 
alcohol use being seen as “unfeminine” – and discrimination 
against female users of harmful psychoactive substances.

More patients admitted for first-time detoxification were 
unemployed and the mean number of types of psychoactive 
substances used was higher among unemployed participants 
than among those with employed participants. This finding 

is in line with a study conducted in South Africa where 
unemployment was one of the factors that led to the use of 
illicit drugs.8 Many factors may underlie this difference, since 
the social groups within the unemployed category are diverse. 
Anecdotally, farmers usually comment that they drink alcohol at 
the end of a day’s hard manual labour. By contrast, unemployed 
youths, who are mostly school drop-outs, cite frustration and 
low mood as the reasons for using psychoactive substances. 
A British Crime Survey reported a strong connection between 
unemployment and illicit drug use in 16–24–year–olds.9

It is unknown whether the lower number of employed persons 
admitted reflects the pattern of psychoactive substance use in 
the community, since these individuals may be less willing to 
seek detoxification for fear of losing employment.

The study found that subjects in the youngest age group engaged 
in harmful use of significantly more types of substances than 
older participants. A survey carried out in the United Kingdom 
of Great Britain and Northern Ireland found that 50% of young 
people between the ages of 16 and 24 years used illicit drugs.9 
A British Crime Survey found that, while 49% of young people 
aged 16 to 29 years had tried prohibited drugs, their rates of use 
during the past year and month were much lower, at 25% and 
16%, respectively.

The present study found that those who came for detoxification 
comprised mostly the younger age groups aged 15–24 and 25–
34 years. It is likely that the level of awareness of harmful use 
of psychoactive substances has increased, through schools and 
the media. This may have been instrumental in encouraging 
younger age groups to come forward for detoxification.

On the other hand, there were few older people admitted for 
detoxification. It is possible that the older people understood 
the ill effects of psychoactive substance use and thus stopped 
their harmful use on their own. In Bhutan, most of the older 
generation takes religious vows to stop drinking alcohol and 
this is a commonly practised tradition. Therefore, it could 
be interpreted that they were stopping the use on their own 
as a result of conforming to the vows. The other possible 
explanation could be the fact that harmful substance use is a 
recent phenomenon, particularly in Bhutan. In addition, some 
older people will have died from substance-related problems. 
Deaths from alcohol liver disease and alcohol-related problems 
are among the highest in the country.10

table 2: Number of participants and mean psychoactive substances used harmfully by age group

Age group, years N Mean (sD) number of psychoactive 
substances used

15–24 63 2.90 (1.924)
25–34 121 1.74 (1.487)
35–44 61 1.10 (0.539
45–54 33 1.06 (0.338)
55 and above 6 1.00 (0.000)
Total 284 1.76 (1.506)

SD: standard deviation.
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Finally, the recent availability of detoxification services in the 
psychiatric ward, unlike in the past, will have contributed to 
the difference between the older and younger age groups. The 
capital of Bhutan has the country’s only detoxification centre, 
which became operational in 2004, and hence awareness of 
substance use and harmful use may not have reached the older 
population.

COnCLusIOn

Preventive measures should be prioritized on a need-based 
strategy. The findings of this study indicate that some of these 
preventive measures should be focused on males, unemployed 
groups and youth, and should involve raising awareness on 
harmful use of substances and the services available to treat 
substance use disorders. More job opportunities, especially 
for the youth, would help to keep them engaged and offer an 
improved quality of life. An increased level of awareness of 
the harmful effects of psychoactive substances would help 
potential users and harmful users to refrain from their use. 
Concerted effort through an evidence-based approach by the 
relevant stakeholders would help overcome the dilemma of the 
growing drug and alcohol problem in Bhutan.

This study had some limitations related to the procedure 
for sample selection and the method of data collection. The 
participants were not randomly selected, were from one centre 
alone and had presented for detoxification. The extent to which 
the findings of this study can be generalized to all people in 
Bhutan undergoing treatment for psychoactive substance use, 
or to the community, is not known.
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AbstrAct

India was certified polio free on 27 March 2014. Supplementary immunization 
activities, in the form of national immunization days, is one of the core strategies 
for eradication, where oral polio vaccine is administered to children aged under 
5 years throughout the country. Oral polio vaccine is heat sensitive and requires 
maintenance of a stringent cold chain. Therefore, vaccine carriers with ice packs 
are used in the Pulse Polio Immunization (PPI) programme. This study assessed 
whether the cold chain is maintained during National Immunization Day in Beed 
district. A cross-sectional study was conducted at six randomly selected booths, one 
each from six primary health centres in Georai block of Beed district in Maharashtra. 
Electronic data loggers, configured to measure half-hourly temperatures, were 
kept in vaccine carriers throughout the day of PPI. The vaccine carrier temperature 
was below 8 °C at all six booths; minimum temperature recorded was –9.5 °C, 
while the maximum was 4.5 °C. The vaccine vial monitor did not reach discard 
point in any booth. A vaccine carrier with four ice packs very effectively maintains 
the cold chain required for oral polio vaccine.

Key words: Cold chain, data logger, national immunization day, oral polio vaccine, 
Pulse Polio, vaccine carrier
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InTRODuCTIOn

India was certified polio free on 27 March 2014.1 The use of 
oral polio vaccine (OPV) on National Immunization Days 
(NIDs) throughout the country, followed by intensified house-
to-house activity, mop-up rounds, surveillance for acute flaccid 
paralysis, and strengthening of the routine immunization 
programme, are core strategies adopted for polio eradication.2

During NID, OPV is administered by trained vaccinators 
in booths located at places that are easily accessible to the 
community. Booth activity begins at 08:00 and is completed 
at 17:00. OPV is a heat-sensitive vaccine and needs to be 
stringently maintained in a cold chain at a temperature below 
8 °C.3 Therefore, OPV is supplied at booths in a vaccine carrier 
from the respective primary health centre. Vaccine vials are 
usually wrapped in polythene and kept in a carrier with four ice 
packs, then transported to the booth site early in the morning. 
Supervisors designated for NID are expected to visit booths, 
check ice packs and replace them if melted. A vaccine vial 
monitor (VVM) is used to check whether the vaccine is in a 
usable condition or needs to be discarded.4 

Operational guidelines for the Pulse Polio Immunization (PPI) 
programme emphasize the necessity of using a vaccine carrier 
with four ice packs and monitoring with a VVM. The authors 
have been involved in NID implementation in Beed district. 
During discussion with health workers, we found that there 
are some operational difficulties perceived by health workers 
in preparing ice packs in the required quantity, and replacing 
them according to requirement during NID activity. In their 
opinion, it would be more convenient if immunizations could 
be done without ice packs. 

Halm and colleagues reported on the feasibility of using OPV 
during NID in Mali without ice packs.5 They found that none of 
the VVMs reached discard point and that vaccinators preferred 
conducting NIDs without ice packs. However, Shrivastava and 
colleages have reported that VVMs are not reliable when the 
environmental temperature is high and advised caution when 
using protocols outside the cold chain.6 

Assessment of the cold chain during PPI in rural India has been 
reported by various researchers.7–12 These studies involved 
assessment of the cold chain by monitoring the temperature of 
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ice-lined refrigerators and deep freezers at the primary health 
centres, while the cold chain at the booth sites was assessed 
with VVM readings. These readings are an indirect indicator 
of the temperature effect in cold-chain monitoring. Studies 
involving recording of the actual temperature in vaccine 
carriers at booth sites, which can be easily done with electronic 
portable devices such as data loggers, are lacking. This study 
was designed to use data loggers to assess whether the cold 
chain is maintained during NID in a vaccine carrier with the 
recommended four ice packs.

METHODs

This was a cross-sectional study, set in OPV immunization 
booths in a rural block of India on an NID of the PPI programme. 
The study was conducted on 15 April 2012 in Georai block 
of Beed district of India. Georai block comprises six primary 
health centres where data loggers were available. One booth 
from each primary health centre was randomly selected for the 
present study.

Data loggers are instruments that can record temperatures at 
scheduled intervals. This study used the EL-USB-1 (Lascar 
Electronics) temperature data logger.13 The EL-USB-1 is a 
USB temperature data logger with a measurement range of 
–35 °C to +80 °C (–31 °F to +176 °F). It can store up to 16 382 
readings and is supplied with a long-life replaceable lithium 
battery, allowing the unit to log data continually for at least 
one year (depending on the logging rate and temperature). The 
status of EL-USB-1 is indicated by flashing red, green and 
orange LEDs.13 The unit was configured using the software 
provided with the data logger, to record temperature every 30 
min.

Data loggers were wrapped in polythene and kept in vaccine 
carriers at the time of loading the carriers with vaccine vials 
and ice packs. For NID, frozen ice packs are used according 
to guidelines. On NID, vaccine vials are transported early in 
the morning to the booth site. Therefore, data loggers were 
configured to record half-hourly temperature from 05:00, 
which is the time at which loading of ice packs and vaccine 
vials starts in the respective primary health centres, until 17:30, 

when the carriers are brought back. All data loggers were kept 
in the vaccine carriers before 05:00, except for one primary 
health centre where the data logger was placed at around 08:30. 
Vaccinators remove one vial at a time from the vaccine carrier 
and close the lid to avoid temperature fluctuation. It is opened 
only when the earlier vial is completely used up, or its VVM 
changes to the discard point.

Readings of each data logger were then transcribed using 
software in the form of a spreadsheet and a graphic output. 
Descriptive statistics measures were calculated using Microsoft 
Excel.

Permission for the study was obtained from the district health 
officer.

REsuLTs

Data loggers were placed in all vaccine carriers at 05:00 except 
for PHC-5 where it was placed at 08:30. The temperature of 
all vaccine carriers was below 8 °C throughout period of 
immunization activity during NID. Table 1 shows, for each 
site, the average, minimum and maximum temperatures; 
number of beneficiaries given OPV; number of times ice packs 
were changed; number of vials whose VVMs reached discard 
point; and duration of freezing temperature. Figure 1 shows the 
temperature measured by data loggers for each booth. In PHC-
4, the health workers replaced the ice packs in the afternoon. 

DIsCussIOn

This study found that the cold chain was maintained during 
NID in Beed district. It objectively confirms the utility of 
vaccine carriers with four ice packs in maintaining the cold 
chain required during NIDs. 

In a recent study by Halm et al., reliance on VVMs is 
recommended for conducting NID without the use of ice 
packs.5 They also reported less wastage of vaccine and greater 
user preference for this strategy. However, Shrivastava et 
al. have reported that although a VVM can be relied on and 
gives an earlier indication of the discard point at ambient 

Table 1: Booth-wise distribution of vaccine carrier temperature

site
Mean 

temperature, 
°c (standard 

deviation)

temperature 
range, minimum 
to maximum, °c

Number of 
beneficiaries 

(number of vials of 
20 dosages used/

carried at the booth)

Number of 
times ice 

packs were 
changed

Number of vials 
whose vaccine 

vial monitor 
reached discard 

point

Duration 
of freezing 

temperature, 
min

PHC-1 0.88 (1.23) –2.50 to 2.50 190 (11/15) 0 0 90.00
PHC-2 1.48 (0.91) –0.50 to 3.00 148 (8/10) 0 0 30.00
PHC-3 0.85 (0.83) 0.00 to 4.50 113 (7/9) 0 0 0.00
PHC-4 –0.35 (3.48) –9.50 to 3.00 80 (4/5) 1 0 180.00
PHC-5 –1.47 (3.55) –9.50 to 2.00 122 (7/9) 0 0 240.00
PHC-6 1.13 (1.38) –1.00 to 5.50 294 (17/20) 0 0 90.00

PHC: primary health centre.
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Figure 1: Temperature record charts for booths 1–6: National Immunization Day, 15 April 2012

Time of day given in x axis. PHC: primary health centre.

temperatures of 37 °C and 41 °C, at 45 °C it was not reliable, as 
the discard point was not reached in more than half of the vials 
even at the half-life point of the vaccine.6 In 2012, one of the 
NIDs was organized in the month of April when environmental 
temperatures in different states are high and a VVM alone 
cannot be relied upon. India’s PPI programme guidelines 
emphasize the importance of using a vaccine carrier with ice 
packs and, considering the effectiveness of vaccine carriers 
with ice packs in maintaining the cold chain, we recommend 
that their use be continued for NID.

From a programme perspective, future research might assess 
whether a lesser number of ice packs is able to maintain the 
required temperature as effectively. In addition, studies should 
specifically focus on investigating cold-chain maintenance 
in vaccine carriers during transportation (using data loggers) 
of vaccine from the last vaccine storage point to the routine 
immunization outreach sessions.

The study has some limitations. Although booths were selected 
randomly, health workers were aware of the presence of the 
data logger in the vaccine carrier, which gives scope for the 
possibility of frequent changes of ice packs. However, only 
one site reported a change of ice pack, on one occasion. 
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We wish to draw colleagues’ attention to the launch of a 
helpline facility for health-care professionals and the public – 
especially those in rural areas – to report adverse drug reactions 
to the Indian Pharmacopoeia Commission (IPC). In 2010, the 
Ministry of Health and Family Welfare, Government of India, 
launched the nationwide Pharmacovigilance Programme 
of India (PvPI) to monitor the safety of medicine. IPC, an 
autonomous institution, established under the Ministry of 
Health and Family Welfare, Government of India, Ghaziabad, 
has been functioning as the National Coordination Centre 
(NCC) for PvPI since April 15th 2011.1 The main responsibility 
of the NCC is to monitor adverse reactions to medicines 
observed in the Indian population and to develop and maintain 
its own pharmacovigilance database.2 Adverse drug reaction 
monitoring centres (AMCs) have been set up across the country 
by the PvPI; there are currently 150 of these centres, which 
monitor the adverse drug reactions and report to the NCC. This 
system allows health-care professionals to report any adverse 
drug reactions in their areas of work, but may not bridge the 
gap between general public and NCC.

Therefore, to extend the PvPI to remote areas and to give 
scope for health-care professionals in corporate hospitals, 
tertiary hospitals and private clinics, as well as patients, to 
report adverse drug reactions directly to NCC, a toll-free 
helpline (1800 180 3024) has been set up by the NCC. This 
facility, which was launched on 11 October 2013, provides 
assistance in reporting adverse reactions associated with the 
use of medicines, with the aim of ensuring patient safety. 
Essential information, such as what to report, how to report, 
where to report, etc. is provided on the helpline by a dedicated 
pharmacist during working hours (Monday to Friday 09:00 to 
17:00); outside these hours, callers may leave a message on an 
interactive voice response system. Health-care professionals 
and non-health-care professionals can use the helpline to 
report both serious and non-serious adverse reactions related 
to any medicinal product, including drugs, vaccines, medical 
devices, blood products, nutritional/dietary supplements and 
herbal products. The person reporting is asked whether he or 
she is a health-care professional, non-health-care professional 
or patient. Patients/consumers only are also required to provide 
their name, address and contact details.

The reported information is passed on to the respective AMCs 
for validation and assessment of causality. It is then entered 
into VigiFlow, a web-based individual case safety report 
management system that was specifically designed for use by 
national centres in the World Health Organization (WHO)-

Uppsala Monitoring Centre for International Drug Monitoring. 
This facility has been upgraded by introduction of an SMS 
service to acknowledge the reports of adverse drug reactions 
received through the toll-free helpline. This will enable the 
NCC to send SMS acknowledgement and feedback to all those 
reporting adverse drug reactions, which will make the service 
more user friendly and build confidence for all stakeholders of 
PvPI.

The helpline is an important and useful tool for direct reporting 
of suspected adverse drug reactions by hospital pharmacists/
clinicians from all types of hospitals, as well as private 
clinics and nursing homes. Provision of the helpline service 
contributes to the quality of care provided by the NCC and 
provides benefits to the national database.
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Most individuals now reach old age, and the proportion of 
elderly persons in the Member States of the WHO’s South-
East Asia Region will continue to increase over the years. This 
demographic shift to a large proportion of elderly persons will 
challenge the existing public health and social services in the 
Member States. The focus on ageing is not only to prolong 
life but also to improve the quality of life of elderly persons. 
Healthy ageing is a process of optimizing opportunities for 
physical, social and mental health to enable the elderly persons 
to take an active part in society without discrimination and to 
enjoy an independent and good life. This Regional Strategy for 
Healthy Ageing has been formulated to assist Member States 
to establish core interventions for promoting and strengthening 
healthy ageing with the overall goal to promote healthy ageing 
and care of the aged throughout the life-course.

In March 2014, the countries of the WHO South-East Asia 
Region celebrated the successful completion of a long journey 
to eradicate polio. This is a testimony of the capacity of the 
countries in this Region to work together for a common goal. 
The solidarity amongst the Member States is to be sincerely 
acknowledged and truly appreciated.

 This remarkable chapter in public health history would not 
have been written without the commitment of the 11 Member 
States, both in policies and resources, and the sustained efforts 
to get  the job done, and done well. Further, there are many 
partners whose financial and technical contributions were 
instrumental in achieving this success.

 Above all, the thousands of frontline health workers, 
volunteers and community members in the countries of this 
Region deserve to be congratulated for their relentless hard 
work, dedication, patience and perseverance over the many 
years taken to get to this point.

 This is a victory earned and won by the Member States, partners 
and the thousands of committed frontline health workers who 
made it happen.
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