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until 2002, and thereafter by the Embassy of the Royal Netherlands from 2003 to 2006. A revised NSP, 

funded by the European Commission began in 2009.

Abstract. The Nutritional Surveillance Project (NSP*) of Helen Keller International (HKI), Bangladesh, imple-
mented in partnership with the Government of Bangladesh’s (GOB) Institute of Public Health Nutrition (IPHN) 
from 1990 until 2006, is among the longest running surveillance systems; and was implemented with an overall 
goal to monitor nutrition and health status of children and mothers in Bangladesh. From 1990-1997, NSP data 
collection included rural and urban poor populations of disaster prone areas of Bangladesh. Since 1998, it evolved 
into a nationally representative nutrition surveillance system in rural Bangladesh and also continued assessing 
trends of malnutrition in urban poor areas. Over the 16 year period, the NSP produced plethora of information that 
was packaged and shared as bulletins, in peer reviewed journal articles, as presentations at conferences, seminars, 
workshops. The NSP had a lexible framework that allowed it to assess trends and underlying factors of malnutri-
tion, monitor and evaluate selected programs and conduct special studies related to current and emerging issues. 
NSP indings were available to contribute to program development and supported policy discussions in-country 
and internationally. The NSP continuously highlighted the importance of monitoring, which is not only an  
indispensible element for a successful program, but also helps prioritization and decision making to maximize 
utilization of limited resources for developing countries burdened with numerous problems to address. The NSP 
provides an example of a technically sound surveillance system with rapid turnover of data and indings, which is 
imperative to successful program planning, policy formulation and tracking progress toward developmental goals. 

Keywords. Surveillance, Malnutrition, Nutrition, Policy Development, Bangladesh, Monitoring, Millennium 
Development Goals.

1 Introduction 

Malnutrition limits the development potential of a country, 
and is strongly associated with increased mortality, morbidi-
ty, reduced cognitive performance and compromised produc-
tivity among its population. In 2000, world leaders were 
gathered in commitment to set the Millennium Development 
Goals (MDG) including the targets of halving the level of 
hunger, poverty, and child and maternal mortality by 2015 
from the 1990 levels (United Nations Development 
Programme 2009). These targets were set at the international 
level; and each country would need reliable data to assess 

current status, trends and evaluate program performance  
to accelerate progress in achieving MDGs. 

While South Asia has the highest proportion and numbers of 
malnourished children, Bangladesh is one of the three countries 
in this region that accounts for half the world’s malnourished 
children (United Nations Children’s Fund 2006). The 
Nutritional Surveillance Project (NSP) of Helen Keller 
International (HKI), Bangladesh, implemented in partnership 
with the Government of Bangladesh’s (GOB) Institute of Public 
Health Nutrition (IPHN) from 1990 until 2006, is among the 
longest running surveillance system that assessed country nutri-
tional and food security status over time and made the indings 
available at local and international levels. The NSP data showed 
that Bangladesh made tremendous progress in reducing Correspondence to: Nasima Akhter

(n.akhter@ich.ucl.ac.uk) 
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malnutrition (measured by proportion of underweight children, 
<-2SD Weight for Age NCHS1 Reference) which went from 
71% in 1990 to 46% in 2005 (HKI/IPHN 2006a). However, it 
was noted that 46% of children <5 years of age being under-
weight is still very high (World Health Organization 1995), and 
would require a more intensive and persistent effort to reduce 
malnutrition so that it is no longer a public health problem and 
to achieve MDG Goal 1 by 2015. Over the period, besides as-
sessing trends in malnutrition and food security in Bangladesh 
(Bloem 2003, Bloem 2004, HKI/IPHN 2001a,b), HKI’s NSP 
was used to investigate the underlying factors of malnutrition 
(HKI/IPHN 2006b) (HKI/Save the Children UK, 2005) and to 
monitor national and local program coverage and intensity. 
These types of data are critical for effective policy formulation 
and shaping programs to reduce poverty, and to improve health 
and nutrition.

The NSP was initiated in 1990 by HKI after the devastating 
loods of 1988 highlighted the lack of reliable population-based 
data to target assistance to the affected areas. It was determined 
that there was a need to be able to assess the impact of the many 
natural disasters in Bangladesh on nutritional status of children 
and women through an established system to measure current, 
pre and post disaster situations, in comparison to non-affected 
areas. After its establishment, NSP measured the severity and 
magnitude of disaster impacts (HKI 1991) (HKI 1995) (HKI 
1994a) and guided relief and rehabilitation efforts (HKI 1994b) 
(HKI 1998). From 1990-1997, NSP continued bi-monthly data 
collection rounds among rural and urban poor populations of 
disaster prone areas of Bangladesh. Since 1998, it evolved into 
a nationally representative nutrition surveillance system in rural 
Bangladesh and continued assessing trends of malnutrition 
among mothers and children in urban poor areas until 2006 
(HKI 1999). The former NSP data set now acts as a warehouse 
of health and nutrition information in Bangladesh, with access 
to almost 945,000 representative household’s data over 16 years. 
Because of the importance and utility of the system, in 2008, 
the NSP was revised based on the current and future data needs 
in Bangladesh and has been re-implemented by HKI in 2009 to 
institutionalize the system within a new local partner, BRAC 
University, to sustain it for another extended period.

2 Methods 

Nationally and divisionally representative data were collected 
by the NSP using a stratiied multistage cluster sampling  
in rural areas, and using a probability-proportional to size 
sampling in urban poor areas of Bangladesh. Data on a  
broad range of indicators based on the UNICEF conceptual 
framework of malnutrition (UNICEF 1998) were collected 
including anthropometry (height, weight, mid-upper-arm- 
circumference or MUAC) of children and their mothers, socio-
economic, food consumption, morbidity, and access to health 
care data, as well as cluster level information (such as price of 
major food items and distance to amenities) to assess and ana-
lyze the nutritional status in relation to the underlying factors 
that enhance or aggravate the situation. Each NSP data collec-
tion round, a two month cycle, coincided with one of the 

Bengali weather seasons to capture the seasonal variation that 
might inluence prevalence of malnutrition.

Households with at least one child under-ive years of age 
were eligible to participate in the survey in each round. Data 
were collected from 28 rural sites, four sub-districts from 
each of the six divisions in Bangladesh and an additional four 
sub-districts in the Chittagong Hill Tracts (CHT), which is a 
marginalized minority area. Households were predominately 
Muslim with exception to the CHT, and cultural norms and 
the level of conservativeness were more or less consistent 
across the country. The NSP data collection teams, one in 
each of the sites, were comprised of two people with at least 
one being female. Anthropometric measurement required 
two people (Figure 1), and having a woman in the team built 
rapport with the mother and facilitated posing sensitive ques-
tions regarding pregnancy and maternal health. The basic 
equipment needed for each team were clip board, pencil, 
questionnaires, height-board, Secca scale with bag, battery, 
umbrella, life-jacket/rain coat, and a calculator. Height was 
measured using a locally made stadiometer, weight was mea-
sured using a digital Secca scale, and a TALC tape was used 
to measure MUAC. Precision measurement of the height 
board was accurate to 0.1 centimeter and the Secca scale was 
precise to 100 grams. 1United States National Centre for Health Statistics.

Figure 1. NSP data collectors interviewing a woman and measuring 
a child in a rural community in Bangladesh.
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NSP sub-contracted with partner governmental and non- 
governmental organizations (NGOs) for the ield level imple-
mentation (data collection and data entry), with administrative, 
logical support, survey design, monitoring and quality control 
and data analysis and interpretation done by HKI staff. For each 
round the questionnaire was reviewed and may have been re-
vised slightly based on the need for new indicators because of 
an additional interest or special study by HKI or IPHN, other 
government agency or stakeholder request. After pre-testing, 
the data collectors (Data Collection Oficers of partner NGOs 
or government personnel) would be trained or retrained on the 
method and questionnaire. Experienced data collectors received 
a two-three day refresher training on changes to the survey tool 
and any new data collectors received an extended basic training 
of about two weeks (Figure 2). Each round of data collection 
lasted around 6-7 weeks and was undertaken with an intensive 
quality control system in place including random re-adminis-
tration of 10% of the questionnaires by HKI Quality Control 
Oficers. HKI Monitoring Oficers visited teams on-site and 
provide support as needed. Data entry staff of partner NGOs 
received training to enter data using a standard entry package 
developed by the experienced HKI data management team. 
Data were sent to HKI in batches, which were then merged and 
cleaned and then reviewed and analyzed by the Analysis and 
Reporting Unit team. Key indicators were analyzed and com-
pared during each round and special analyses were done as 
well. A Round Report was produced and disseminated soon af-
ter each data collection round. Starting in 2000, data were com-
bined on an annual basis and indings shared related to the 
whole year. In addition, special bulletins were regularly pro-
duced to highlight interesting indings. The NSP operated with 
a high level of cooperation between the units of the NSP system 
and with implementing partner NGOs, which ensured rapid 
turn-over of high quality data and timely indings shared with 
stakeholders regularly, making the system extremely respon-
sive and essential (Chopra et al., 2004).

3 Role of NSP 

3.1 NSP in assessing trends and underlying factors

Over the 16 year period, NSP produced plethora of informa-
tion that was packaged and shared as reports, bulletins, in 
peer reviewed journal articles, and as presentations at 

conferences, seminars and workshops. The indings of NSP 
were shared for policy discussions at the national level and in 
response to queries for external information on a range of dif-
ferent topics. The NSP bulletins presented indings drawn 
from technically sound statistical analysis, presented in a for-
mat simple to understand and use, and distributed on a regu-
lar basis to public and private sector national and international 
organizations and non-government partner organizations. 
They drew attention to issues of concern and informed and 
updated readers on current nutritional status of women and 
children and trends over the period (Figure 3). NSP bulletins 
covered a range of interesting topics such as the likelihood of 
children in female headed households to be better nourished 
compared to male headed households due to a signiicantly 
higher expenditure on food and medical care in female head-
ed households (HKI/IPHN 2006c). Responding to request 
from the World Health Organization, NSP also provided data 
on the prevalence of malnutrition at both regional and divi-
sional levels between 1990 and 2006, which were analyzed 
using both NCHS reference, and the new WHO Growth 
Standards (WHO 2009). 

These bulletins, produced over the 16 year period, are 
available on the HKI website (www.hki.org). HKI also regu-
larly produced a yearly data set on CD and freely distributed 
it with the annual report, welcoming others to utilize this re-
source to understand how malnutrition prevails in developing 
countries, its nature and determinants. More recently, the raw 
data sets from NSP have been made available through public 
access for any further analysis by outside parties.

Figure 3. Cover page of NSP bulletins on determinants of 
malnutrition in Bangladesh (NSP Bulletin no.17), and on trends in 
child malnutrition, 1990-2005 (NSP Bulletin 19).

Figure 2. Overview of operational cycle of NSP round.
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The NSP data, collected every two months, and cross-sec-
tional in nature generated a large dataset that allow investiga-
tion of trends of slowly rising problems that would have 
otherwise remained un-noticed, and could have become 
alarming without proper identiication and attention leading 
to program and policy directives. For instance, the co-exis-
tence of the dual burden of malnutrition, overweight and un-
der-nutrition among mothers in Bangladesh was observed 
while analyzing NSP data, and published in 2007 (Shaique et 
al., 2007a). The indings were also shared in national and in-
ternational conferences, such as at the 8th Commonwealth 
Congress on Diarrhea and Malnutrition in 2006, stimulating 
discussions to tackle the dual burden of malnutrition in 
Bangladesh (Shaique et al., 2006). 

The NSP, being a system that measures current, pre and 
post crisis situations with a built-in mechanism to measure 
impact of crisis at the household level was exploited by the 
Department for International Development (DFID) to get in-
sight on the impact of shocks and disasters in Bangladesh. The 
indings of the special study showed that disasters increase the 
adverse impact of concurrent and subsequent non-disaster 
shocks and negatively affect household asset ownership, live-
lihood, food security, health and nutrition. The study pub-
lished as an HKI disaster report (HKI 2001) also relected that 
the impact was different for landowners and landless house-
holds, and that the recovery time for households was propor-
tional to the severity of the impact of the disaster. In addition, 
NSP data was used to identify the potential of macroeconomic 
food policies in reducing malnutrition when data analysis 
showed the association of increased rice prices and higher 
malnut rition rates in 2003 (Torlesse, Kiess, and Bloem, 
2003). The paper argued that because rice is the main staple of 
the Bangladeshi population, the consu mption per capita tends 
to remain stable and therefore an increase in the price of rice 
would result in less money available for households to buy 
other quality, micronutrient rich foods. This lack of purchas-
ing power would result in children from more households be-
coming underweight. This paper stressed the importance of 
macroeconomic policies to keep the price of staple foods af-
fordable so poor and marginal households would not experi-
ence increased hunger and malnutrition.

After the recent global price rise of foods, attempts are on-
going to assess impacts of food price rise on malnutrition. An 
NSP system such as HKI implemented in Bangladesh is ideal 
to follow such change and its impact on the food and nutrition 
security among the most vulnerable. However, this type of 
system is not present in most countries (Swan, Hadley, and 
Cichon, 2009).

3.2 NSP as a lexible tool monitoring programs on 

health and nutrition

Backed up by long-experience, analytical understanding of 
associations of indicators (Hall and Bloem, 1993) related to 
nutritional status of mothers and children in Bangladesh 
(Semba et al., 2008) and by observing the trends in socio-
economic advancements, NSP used this expertise to design 
tools to monitor program performance and evaluate impact on 
nutrition or other indicators. The NSP questionnaire included 

tools to monitor coverage of GOB’s programs, such as child 
immunization, vitamin A supplementation (VAS) among chil-
dren and post-partum mothers, or utilization of heath service 
facilities. For instance, NSP assessed VAS coverage (HKI/
IPHN 2004) among different target groups (children aged 
6-12 months and children aged 12-59 months) who are sup-
plemented through two different channels. HKI indings on 
characteristics of non-recipients among children aged 12-59 
months guided the GOB and partners to develop and incorpo-
rate additional strategies to include those children who were 
not being reached by the program (HKI/IPHN 2006d). Earlier 
indings of NSP were used to emphasize the role of and need 
for universal VAS coverage among children to prevent night 
blindness (Bloem 1995). To make data and indings available 
to its users, NSP has shared such indings in open access jour-
nals, such as the FACTS Report (Akhter et al., 2008) and con-
tributed to discussions at the International Vitamin A 
consultative Group meetings (Torlesse et al., 2003) and the 
Micronutrient Forum meetings (Shaique et al., 2007b). 
Presentations of NSP data on factors associated with non-re-
ceipt of vitamin A capsules among Bangladeshi 12-59 months 
old children encouraged participants of other countries in the 
region with poor VAS coverage (Akhter et al., 2007) to further 
explore and address the underlying cause of the low coverage. 
Coverage of micronutrient supplementation during pregnancy 
and post-pregnancy period was also assessed by NSP, and dis-
seminated at other forums (Akhter et al., 2006a). 

3.3 NSP monitoring the National Nutrition Program 

(performance and impact)

NSP extended its data collection sites to assess the perfor-
mance and impact of the National Nutrition Program (NNP), 
the largest nutritional intervention program implemented by 
GOB to reduce malnutrition. NSP indings on malnutrition at 
national level allowed for assessment of the impact of the pro-
gram against secular trends in malnutrition. NSP data (national 
level) was also used by others (World Bank 2005) as an exter-
nal control to assess impact of the NNP. NSP shared data anal-
ysis and feedback with the NNP review mission commissioned 
by the Canadian International Development Agency (CIDA) 
(Upadhyay, Deoki, and Azad, 2005) relecting that 
Bangladesh’s large scale malnutrition reduction program had 
failed to reach its objective on reduction of malnutrition. 
Further in-depth analysis done using NSP data in NNP areas 
found that the program performance varied widely by area, by 
implementing agency (HKI 2006); and that coverage of the 
intervention and targeting was inadequate. In most cases, eval-
uations assessing NNP did not measure program performance, 
but assessed the impact on reduction of malnutrition only. A 
lesson learned was that when assessing impact of programs, an 
assessment of the quality of program service delivery (such as 
targeting and coverage) should also be included in order to use 
the data to improve strategies to meet program objectives.

3.4 Special studies through the NSP system

The NSP was a lexible surveillance system, and had been 
adapted several times to implement special studies within 
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country and at the national level. The system allowed for ad-
dition of modules to the routine questionnaire to collect data 
from regular data collection sites of NSP or for extending the 
system to new sites, as well as adapting the system to imple-
ment special studies at national level. For instance, a special 
module was added within the NSP questionnaire to investi-
gate strategies that were effective in increasing vitamin A 
capsule coverage among children. These indings were then 
shared with GOB to help improve coverage in low perform-
ing areas. The NSP system also allowed for expansion of its 
data collection area to accommodate special interests, such as 
was done after the 1998 lood to include lood affected areas 
outside the regular NSP sites in order to assess impact of the 
severe lood in different parts of the country (HKI 1999). 
Some examples of special studies that were undertaken with-
in the NSP include: using the NSP to undertake a follow-up 
National Vitamin A Deiciency survey in 1997 (HKI/IPHN 
1999) to compare it to the Bangladesh National Blindness 
Study of 1982-83 (HKI/IPHN 1985); conducting a national 
anemia survey in 2001 (HKI/IPHN 2006e), conducting a 
food consumption survey in 2001-2; and conducting a Rickets 
study (HKI/IPHN 2006f) in 2007. 

3.5 NSP as an integral part of policy formulation

Being recognized in-country and abroad for its high quality 
data gathered over more than a decade and a half in 
Bangladesh, and for the in-depth observations that the data 
analysis allowed, NSP indings have been an integral part of 
policy documents. For instance, indings have been used to 
develop and support the Poverty Reduction Strategy Paper 
and the Health Nutrition Population Sector Program. The 
NSP indings on the alarmingly high level of anemia in 
Bangladesh raised much debate, and the national policy on 
prevention and reduction of anemia was developed following 
these discussions. The NSP indings showed that infants in 
Bangladesh are given other foods at ages below six months 
and the complementary diet is not adequately diverse. The 
ensuing discussion at the national conference on breastfeed-
ing and complementary feeding also raised the issue of the 
need for comparable indicators within the country (Akhter et 
al., 2006b), such as for exclusive breastfeeding. The concerns 
motivated active participation of different stakeholders, in-
cluding WHO, to formulate the GOB’s Infant and Young 
Children feeding strategy. 

4 Discussion

The NSP system assessed prevalence of malnutrition in 
Bangladesh in relation to in-depth investigations of underly-
ing factors and allowed targeting of assistance to be under-
taken to address these factors. The NSP also assisted the 
GOB to evaluate health and nutrition programs including the 
NNP, which was a very large investment aimed at reducing 
malnutrition in country. The NSP was also used to conduct 
many special studies of national importance and shared ind-
ings with the GOB, donor agencies, NGOs and other stake-
holders. Because of the independence of the system, the high 
quality of the data, and the timely analysis and reporting, 

NSP indings guided evidence based policy formulation and 
program development in the country. The NSP acted as a 
technically sound surveillance system built on strengths of 
local and international staff that operated smoothly over 16 
years. NSP results were packaged and disseminated to a wide 
audience in-country and abroad. 

Unfortunately, over the long phase of implementation, the 
NSP faced several dificulties, including funding gaps that 
resulted in discontinued rounds in 2001 and again between 
2007 and 2008. Although a good number of donors were con-
vinced of the need for this system in Bangladesh, it became 
large and too costly to be easily funded by a single donor. In 
addition, because of these discontinued rounds, and also be-
cause changes to the questionnaire were frequently made, 
some indicators were changed that make it dificult to do cer-
tain trend analysis for the whole 16 year period, and therefore 
selected analysis had to be limited to those rounds when data 
was collected using the same indicators among comparable 
target groups. Reviewing this experience has helped NSP to 
structure the questionnaire and to choose variables carefully 
so as to ensure that future trends analysis will be possible 
from the NSP dataset for many years to come. 

Funding is now secured through the European Commission 
as HKI and BRAC University work to re-establish the NSP 
system in a revised and simpliied form speciically aimed to 
institutionalize NSP within a local organization (BRAC 
University) to better ensure a sustained surveillance system 
in Bangladesh. 

5 Conclusions

The NSP system is an example of a technically sound sur-
veillance system with rapid turnover of data and indings, 
imperative to successful program planning, policy formula-
tion and tracking progress in reaching developmental goals. 
Careful analysis of changes in nutrition status of the target 
population over time and its relationship to underlying fac-
tors can highlight past and emerging trends and can shed light 
on gaps in both policy and programs to retarget assistance 
where it is needed most. NSP continuously highlighted the 
importance of program monitoring as well, which is not only 
an indispensible element for a successful program, but also 
helps decision making to maximize utilization of limited re-
sources particularly important for developing countries bur-
dened with numerous health, nutrition and economic 
problems to address.
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