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Background: The determination of behaviours that lead to noncommunicable diseases (NCDs), such as 
high dietary salt intake, are multifactorial. The prevention of NCDs, including the promotion of healthy 
dietary choice, including low salt intake, therefore requires multisectoral working. Although the need of a 
multisectoral approach to risk factor modification has been globally accepted, there is minimal evidence for 
its application in the real world. 
Methods: This quasi-experimental trial was designed to study the impact of a community led multisectoral 
approach to integrate nutrition prevention into the development agenda, in two districts in Sri Lanka, a 
lower-middle income country undergoing a phase of rapid socioeconomic development. 
Results: Results from logistic regression found that those living in the district (Ampara) that identified salt 
intake as a health issue had significantly higher odds (OR =1.4; 95% CI =1.1, 1.9) of high salt consumption  
(>5 grams/day) at baseline compared to control areas (Kurunegala), in multivariable models. Post-
intervention, individuals in this district had lower odds (OR =0.6; 95% CI =0.4, 0.9) of consuming high levels 
of salt in all models, including multivariable models whilst controlling for baseline high salt consumption.
Conclusions: The findings from this study demonstrate the positive impact in improved diet, in reduced 
salt consumption, through a community led multisectoral intervention, in areas in which the community 
identified high salt consumption as a health issue. These findings demonstrate that multisectoral approaches 
can be effective in the real world setting and highlight the need to engage with many stakeholders, including 
targeted communities throughout their development and implementation. 
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Introduction

Noncommunicable diseases (NCDs) are the most common 
cause of death globally and deaths attributed to NCDs are 
continuing to increase at an alarming rate (1). According to 
the WHO in 2016, NCDs caused 71% of deaths worldwide, 
ranging from 37% of total deaths in low-income countries 
to 88% in high-income countries. All but one of the 10 
leading causes of death in high-income countries were 
NCDs. In terms of absolute number of deaths, over 80% 
of global NCD deaths occurred in low- and middle-income 
countries (2,3). Of these NCDs, cardiovascular diseases 
(CVD) are responsible for the greatest number of deaths, 
around 17.9 million worldwide in 2015, demonstrating a 
12.5% rise since 2005 (1). CVD mortality is of particular 
concern in South Asian countries, in which deaths from 
CVD have increased at a higher rate than in other global 
regions (4,5).

This global burden of NCDs has been recognized at 
many high level meetings. Within the Global Action Plan 
on NCDs (GAP), adopted in 2011, countries of the United 
Nations agreed to reduce premature mortality due to NCDs 
by 25% by 2015 (6). The GAP focuses on four main NCDs: 
cardiovascular diseases, cancers, chronic respiratory diseases 
and diabetes (6), calling for reductions in their modifiable 
risk factors, which include tobacco and alcohol use, salt 
intake, obesity and raised blood pressure (7). In support 
of this, the Sustainable Development Goals (SDGs), set 
by the United Nations in 2015 to succeed the Millennium 
Development Goals, included a target (SDG 3.4.l) of a 30% 
reduction of premature mortality due to NCDs by 2030 
under Goal 3 ‘Good Health and Wellbeing’ (8).

Achieving these targets is currently thought to be 
difficult in many parts of the world (9). Reductions in these 
modifiable risk factors, that are either unhealthy behaviours 
or occur as a result of them, need to be supported by 
changes to the environments which created them. For 
example, changes to dietary intake on a population level, 
would require environmental modifications that encourage 
and enable individuals to make healthy choices. Such 
modifications could include improving the affordability of 
healthy foods and reducing the availability of unhealthy 
items, amongst many others. Such modifications commonly 
lie outside of health sector responsibility and can only 
be sustained through changes in the socio-economic 
environment (10). Such change will require working with a 
range of sectors other than health, such that modifications 
can occur throughout the policy and social environment. 

Understanding how to work with agriculture, rural 
development and local industries, amongst other sectors, is 
therefore essential in achieving SDG 3.4 l. 

One such diet related risk factor is hypertension, which is 
recognized as one of the most important modifiable NCD 
risk factors as it leads to many macrovascular complications, 
including atherosclerotic heart disease and cerebrovascular 
disease (11,12). Reductions in salt consumption have 
consistently been shown to reduce blood pressure among 
both healthy and hypertensive individuals (13,14). In order 
to prevent hypertension, the World Health Organization 
(WHO) recommends that individuals consume no more 
than 5 grams of salt each day (15). However, more recent 
data suggest that most populations appear to have mean 
sodium intakes well in excess of 100 mmol per day, which 
is roughly equal to one teaspoon full of salt (table salt 6.1 g 
per day). Sodium intake in men is greater than in women, 
most likely reflecting the higher food consumption among 
men, although it appears to be slightly lower above the age 
of 50 years (16). 

These high levels of salt consumption are particularly 
common in Asian countries. The average daily intake of 
salt in Sri Lanka in 2012 was estimated to be 11.4 g of salt 
per person (17). Salt is added to many Sri Lankan dishes at 
the time of preparation. In addition, dried and salted fish, 
canned fish, traditional pickles and sambols which contain 
large amounts of salt, are widely consumed. Some dietary 
habits, common throughout Sri Lanka, such as adding salt 
to rice also increase salt consumption. It is little surprise, 
therefore, that hypertension within Sri Lanka is also found 
to be high. A population survey of cardiovascular risk 
factors in the country in 1998–2002 found that the age-
standardized prevalence rate for hypertension (defined as 
systolic blood pressure ≥140 mmHg and diastolic pressure 
≥90 mmHg) was 19%, with little difference between men 
and women (18). A national survey by Katulanda et al. in 
2005–2006 reported a national prevalence of hypertension 
in adults of 13% in men and 14% in women (19).

The current Sri Lankan economic development policy 
aims to lay the foundation to establish a more sustainable 
economic strategy in the country. The World Bank, 
International Monetary Fund, the Asian Development 
Bank, as well as other donor agencies in Europe, Japan, 
and the United States of America have come forward once 
again to extend loans at concessional interest rates to the 
Sri Lankan Government, with the aim of expanding and 
strengthening the economy (20,21). These initiatives will 
improve the individual and national economy. However, 
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for this development to be sustainable, it is important to 
have a healthy workforce. This will require minimizing 
the negative consequences of economic development 
and urbanization. Evidence and strategies are required to 
promote health, including dietary modification, in this 
era of rapid economic development in the country. These 
lessons could also be useful for many other low and middle-
income countries which are going through a similar process.

The aim of this study was to investigate whether a 
multisectoral approach to nutrition promotion could be 
integrated into a rural development programme within Sri 
Lanka. Throughout the paper we describe the methods 
and results of the Integrating Nutrition Promotion and 
Rural Development (INPARD) programme which was 
implemented in the country, alongside a large World Bank 
funded rural development programme called the Re-
Awakening Project (RaP). The key intervention of this 
study was to facilitate collaboration between a number of 
government organizations to integrate NCD prevention 
approaches in the RaP project. In this paper we discuss the 
outcomes with regards to the impact on self-reported salt 
consumption.

Methods

INPARD project

At the inception, the INPARD project organized 
workshops with national level stakeholders to develop an 
interventional strategy and identify national and ground 
level stakeholders. These stakeholders included the 
Ministries of Health, Nutrition and Indigenous Medicine; 
Economic Development and Education; the Department of 
Agriculture; the National Nutrition Secretariat of Sri Lanka 
and partner universities; amongst others. Meetings were 
also held at district and divisional levels to develop local 
collaboration between sectors and stakeholders. 

Village Development Organizations (VDOs) were 
selected as the focal points to coordinate INPARD activities 
in intervention areas. These VDOs were formed as part 
of the RaP project, with the participation of the residents 
of each village and were facilitated by the Economic 
Development Ministry (EDM). VDOs are micro-finance 
organization that are owned by the villagers and fund 
small-scale industries on a low-interest loan basis. The 
RaP project facilitates this process by providing technical 
assistance, developing marketing strategies and directing 
those receiving the loans to relevant agencies or ministries. 

Community lead intervention

The INPARD team used data from recently completed 
studies in intervention areas, along with baseline survey 
data collected by INPARD researchers, to identify health 
promotion priorities. To supplement this quantitative 
data, INPARD team members also met with stakeholders 
at village and district levels, conducting workshops, focus 
groups and interviews with key stakeholders. Findings 
from this process were reviewed with national and regional 
level experts to prioritize key themes for interventions. 
These key themes included promoting multisectoral 
actions, training multisectoral teams at village, district, 
provincial and national levels. Nutritional priorities 
identified by stakeholders and data collection included 
increasing consumption of fruits and vegetables, reducing 
consumption of unhealthy bakery products and sweets and 
increasing the proportion of protein rich food in diets. A 
key focus, identified in one district, Ampara, was to reduce 
salt consumption. 

Members of local communities and VDOs identified 
local priorities. Each village, through the VDO and with 
multisectoral stakeholders, created an action plan with 
activities feasible and relevant to their priorities. Actions 
were identified, planned and implemented by the local 
communities and thus individualized to the local needs. 
Examples of activities included cooking sessions conducted 
to reduce salt in daily cooking, use of locally available but 
not commonly utilized plant based products; changing foods 
available in school canteens; training residents to create 
small businesses producing healthy foods to be supplied to 
school canteen and local shops; promoting home and school 
gardening and working with fishery societies to increase 
the availability of fish in local villages. Individuals who had 
received multisectoral support, through training or other 
means and whose business plan was seen to target the local 
nutrition needs were then prioritized by the VDO to receive 
micro-finance loans. Multisectoral stakeholders guided 
these individuals to establish and operate the businesses. 
They were provided with assistance to register their 
business and obtain other clearance and certificates. Finally 
they were supported in to distributing and marketing the 
product.

Evaluation

This study adopted a cluster randomized controlled quasi-
experimental approach with a follow up period of 1 year, 
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conducted in three rural districts of Sri Lanka: Monaragala, 
Ampara and Kurunegala. Sampled clusters were villages 
(also called Grama Niladhari Areas) which are the smallest 
administrative divisions in Sri Lanka. The RaP project 
was active in select villages in two districts, Monaragala 
and Ampara. From each of these districts 20 intervention 
villages, which were part of the RaP project were selected 
for this study, along with 10 control villages, which were 
not included in the RaP project for controls. A total of 10 
villages were also selected in Kurunegala to act as controls. 
The RaP project was not active in this region and villages 
were also selected here to control for any contamination of 
the RaP project between villages in districts in which RaP 
was active.

An evaluation was carried out to investigate the inputs, 
outputs, outcomes and impacts of the intervention using 
the logic model (22). Both quantitative and qualitative 
assessments of dietary practices, lifestyle and health 
awareness were carried out. In this paper we report 
results of the quantitative surveys focusing on dietary salt 
consumption.

Data collection

We collected data at baseline and post intervention, 1 year 
apart, in 20 households selected randomly from the electoral 
lists in all sampled villages. Data were collected from two 
adults in each household, using trained interviewers. Two 
questionnaires were completed with each participant: 
(I) The World Health Organization (WHO) STEPwise 
survey (23) included basic demographic and health 
information, along with anthropometric measurements, 
that has been validated and adapted for the Sri Lankan 
population in previous data collections; and (II) a food 
frequency questionnaire (FFQ) which is validated for use 
with Sri Lankan adults (24). Measures of salt consumption 
were obtained from the FFQ, general questions on habits 
that increase salt consumption and the monthly salt 
consumption in the household were collected in the WHO 
STEPS survey. This study was approved by the Ethics 
Review Committee (ERC) of the University of Colombo 
Faculty of Medicine (UCFM), Sri Lanka.

Analysis

Data were analyzed using the statistical program STATA 
version 13 (StataCorp. 2013. Stata Statistical Software. 
Release 13. College Station, TX: StataCorp LP). Unless 

stated otherwise, an overall P<0.05 was considered 
significant. Chi squared test was used to compare 
dichotomous and categorical variables. Student’s t test 
was used to compare continuous variables. For logistic 
regression analysis we used high salt intake as a dichotomous 
outcome variable. This was defined as having a mean daily 
consumption of more than 5 grams of salt a day and was 
calculated from FFQ data. We calculated five regression 
models: Model (I) univariable baseline, (II) multivariable 
baseline, (II) univariable follow-up, (IV) multivariable 
follow-up and (V) multivariable follow-up controlling for 
baseline high salt consumption. We report odds ratios 
with 95% CIs, reference categories, where not explicitly 
described are the binary opposition, i.e., for unemployed 
the reference category is all employed measures aggregated. 

Results 

Out of the 1,628 participants, more than 60% were female 
in both intervention and control areas, with more than 
80% aged between 20 and 60 years. Over two thirds had 
reached secondary school grade 10 level or above and the 
mean BMI was just under 23 kg/m2. Dyslipidemia was the 
most common CVD risk factor, and more than 20% of the 
total sample reported to have had more than one CVD. 
Over 10% of the sample in intervention and control areas 
reported to have hypertension (Table 1).

Around 14% of individuals added salt at time of eating, 
with this increasing in control areas only. Over 90% of 
individuals added salt to rice whilst preparing it pre-
intervention, with decreases in this in both control and 
intervention areas post-intervention. There was an increase 
in the consumption of high salt processed foods over this 
time, although the relative increase was less in intervention 
areas. The average salt consumption was 13.3 g/day in 
control areas and 14.3 g/day in interventional areas at 
baseline. With slight decreases in both post intervention. 
Reduced mean levels were still more than twice the 
recommended 5 g/day of salt (Table 2).

In baseline univariable models, individuals who were 
older than 50 years (OR =1.5; 95% CI=1.2, 1.8) and those 
living in Ampara district (OR =1.6; 95% CI =1.3, 2.0) 
had higher odds of salt consumption compared to those 
younger than 50 years and those residing in Kurunegala 
respectively. Those with a higher education had lower odds 
of consuming more than five grams of salt a day. These 
associations remained significant in baseline multivariable 
models, when controlling for all variables. 
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Models using post-intervention high salt intake as an 
outcome found that those living in Ampara had significantly 
lower odds of high salt consumption, in all models: 
univariable, multivariable and multivariable controlling for 
baseline salt intake (OR =0.6; 95% CI =0.4, 0.9). Those 
who were unemployed had significantly higher odds of high 
salt intake in all post-intervention models (Table 3).

Discussion

This paper describes a quasi-experimental real world study, 
on a community led multisectoral intervention for nutrition 
promotion. The key findings indicate a reduction in high 
salt consumption in communities that identified it as an 

issue pre-intervention. This is one of the first published 
studies presenting evidence of the benefits of a multisectoral 
approach. Many community groups in Ampara district 
identified high salt intake as a primary concern and salt 
reduction was given more emphasis in multisectoral 
nutrition promotion in that area. It is interesting to 
note that the association of poor educational status with 
high salt consumption that was seen in baseline data 
disappeared after the intervention, however, those without 
employment were more likely to consume high levels of 
salt compared to those in employment post intervention, 
despite no significant association found by employment 
status in baseline models. It is possible that confounding has 
occurred here, with income and employment being strongly 

Table 1 Demographic characteristics of the sample 

Characteristic
Intervention Control Total

P
n % n % n %

Gender

Male 350 35.8 254 39.0 604 37.1 0.31

Female 627 64.2 397 61.0 1,024 62.9 0.27

Age (years)

<20 30 3.1 19 2.9 49 3.0 0.92

21–40 389 39.8 289 44.4 678 41.6 0.13

41–60 395 40.4 285 43.8 680 41.8 0.07

>60 163 16.7 58 8.9 221 13.6 0.65

Unemployed 111 11.4 78 12.0 189 11.6 0.03

Highest education

No education 31 3.2 28 4.3 59 3.6 0.32

Primary education 162 16.6 136 21.0 298 18.3 0.00

Secondary school (grade 10) 456 46.7 314 48.5 770 47.3 0.64

Passed O/L 195 20.0 101 15.5 296 18.2 0.46

A/L and above 133 13.6 69 10.6 202 12.4 0.01

NCDs/risk factors

Hypertension* 114 11.7 73 11.2 187 11.5 0.25

Diabetes* 82 8.4 37 5.7 119 7.3 0.74

Dyslipidemia* 181 18.5 122 18.7 303 18.6 0.60

Smoking* 110 11.3 78 12.0 188 11.5 0.41

One or more CVD 233 23.8 126 19.4 359 22.1 0.49

BMI (kg/m2), mean (SD) 23.1 4.5 22.4 4.3 22.8 4.4 0.75

*, self-reported values. Three individuals from the control cohort have not disclosed their highest education level.
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linked, but future work should consider the differing impact 
of these approaches on those with different employment, 
education and income status. 

The findings emphasize the importance of addressing the 
underlying environmental and behavioural factors that lead 
to an unhealthy behaviour. As in this study, an intervention 
on salt reduction should not only include education on 
salt reduction but also address cooking skills along with 
reducing the local availability of high salt food in places like 
school canteens. Minimizing salt content in the entire food 
supply is critical to facilitate consumers to have a lower salt 
consumption. Engaging with a range of stakeholders and 
the community is also key to such multisectoral approaches. 

Population health and nutrition are influenced by a 
wide spectrum of social determinants that lie outside of 
the health sector. It is crucial therefore that a range of 
sectors consider the health of the nation in their policies, 
this includes but is not limited to education, agriculture 
and development (25). The international development 
agenda has been strongly supported globally, but until 
recently it did not consider health as a primary agenda, 
despite the health of the population being essential for the 
development of a country’s socioeconomic environment. 
The SDGs, published in 2015, not only set health as one 
of the 17 goals, including targets for infectious and NCDs 
along with health system capacity, it also called for global 

Table 2 Parameters indicating salt consumption and consumption of high salt containing food

Parameter
Control Intervention

P
Pre Post Pre Post

Add salt at the time of eating (%) 13.80 22.60 14.75 13.98 <0.01

Add salt to rice (%) 90.80 60.12 94.62 58.99 0.34

Consumption of processed food rich in salt (%) 9.20 32.62 14.29 20.74 0.01

Mean number of meals bought from outside 0.64 1.59 0.51 2.00 <0.01

Average salt intake from food items prepared 
within the household (g/day)

13.28 12.44 14.32 12.28 0.04

Table 3 Odds ratio with 95% confidence intervals for output from logistic regression of high salt intake (>5 grams/day), n=1,628

Characteristic
Pre-intervention 

univariable
Pre-intervention 

multivariable
Post intervention 

univariable
Post intervention 

multivariable
Post intervention multivariable 

+ baseline salt intake

Female gender 1.4 (1.1, 1.7) 1.6 (1.2, 2.0) 0.7 (0.5, 1.1) 0.8 (0.6, 1.0) 0.8 (0.6, 1.0)

Age more than 50 years 1.5 (1.2, 1.8) 1.4 (1.1, 1.8) 1.1 (0.7, 1.8) 1.2 (0.9, 1.6) 1.2 (0.9, 1.6)

Educated for ordinary level 
and higher

0.6 (0.5, 0.9) 0.7 (0.6, 0.9) 0.6 (0.4, 1.1) 0.8 (0.6, 1.1) 0.9 (0.6, 1.2)

Residing in Ampara district 1.6 (1.3, 2.0) 1.4 (1.1, 1.9) 0.7 (0.5, 0.9) 0.7 (0.5, 0.9) 0.6 (0.4, 0.9)

Residing in Monaragala  
district

0.8 (0.6, 1.0) 0.8 (0.6, 1.1) 1.3 (0.9, 1.7) 1.2 (0.9, 1.7) 1.2 (0.9, 1.7)

Unemployed 0.9 (0.5, 1.5) 0.8 (0.6, 1.2) 1.8 (1.1, 3.2) 2.1 (1.5, 3.0) 2.1 (1.5, 3.0)

Monthly income more than 
30,000 LKR

0.9 (0.6, 1.3) 0.8 (0.6, 1.3) 0.7 (0.3, 1.6) 1.2 (0.8, 1.8) 1.2 (0.8, 1.9)

Having hypertension 1.1 (0.8, 1.5) 0.9 (0.6, 1.26) 1.2 (0.7, 2.2) 1.2 (0.8, 1.9) 1.2 (0.8, 1.9)

Having one or more 
cardiovascular disease

1.3 (0.9, 1.9) 0.9 (0.6, 1.5) 0.6 (0.3, 1.1) 0.8 (0.6, 1.1) 0.8 (0.6, 1.1)

Baseline outcome measure – – – – 1.5 (0.6, 2.0)

Reference category = residing in Kurunegala district.
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and local multi-stakeholder partnerships to achieve success. 
Although such multisectoral approaches have been widely 
discussed, there is a limited amount of data available in the 
scientific literature to support such an approach, with the 
evidence of any successful working often limited to case  
examples (26). These include those advocating for 
multisectoral approaches to encourage healthy and 
sustainable nutrition (27). 

The present study supports the move to consider health 
within the development agenda; it also provides support 
for involving development and other sectors in population 
and community-level health promotion. Such a principle, 
although increasingly accepted, is yet to be streamlined into 
the planning and evaluation of development policies and 
programmes, especially in LLMICs, such as Sri Lanka. It 
is hoped that as the evidence base on the effectiveness and 
practicality of such approaches improves, that they become 
central to both development and health policies.

Limitations

Despite the study having a number of strengths, it also 
had a number of limitations, many of which highlight the 
difficulties in conducting pragmatic trials in real world 
settings. As INPARD was community led, the multi-
sectoral interventions were heterogeneous between 
communities. It is therefore difficult to identify which 
aspects of the intervention were effective in improving 
health outcomes. In addition we report behaviour associated 
with high salt intake and an estimate of salt consumption 
per person based on self-report responses to the STEPwise 
survey and a FFQ respectively. These proxy measures are 
not as accurate as objective measurements of urinary salt 
concentration, which although more accurate are difficult 
to employ at community level interventions. Although 
accuracy of self-reported dietary data is questioned (28) 
many authors have established a satisfactory correlation 
between actual salt consumption and self-reported values 
(29,30). The FFQ used in this study, although validated 
was not specifically tested for estimated salt levels against 
urinary salt concentrations. It is possible that the results of 
this study may be influenced by factors such as increasing 
self-awareness, leading to report bias in participants. Finally 
as this study evaluated an intervention in a real world 
setting, the results may be susceptible to contamination 
both between intervention and control groups and by 
other interventions in the regions in which the study was 

carried out. The duration of the study also meant we were 
limited to assessing short and medium term outcomes such 
as dietary salt intake, rather than cardiovascular disease 
outcomes.

Conclusions

The importance of working with the development sector 
to promote NCDs has been recognized for a long period 
of time. The Global Action Plan for the Prevention and 
Control of NCDs recognized this approach under its first 
objective. Yet, there has been very little published literature 
on evaluating such approaches in the real world. This 
paper demonstrates that it is feasible to work alongside 
rural development projects to address NCD risk factors 
and prevent NCDs. In this study, we demonstrated that 
community level inter-sectoral actions can have an impact 
on self-reported salt consumption. The key elements 
of the interventions are community empowerment to 
establish a multisectoral team, community driven problem 
identification and development and implementation 
of multisectoral actions. This study shows that rural 
development programmes can collect such data (salt 
consumption and NCD relevant data) when they are 
provided with appropriate protocol, guidance and training. 
Therefore future development projects can have specific 
aims to address diet and NCD risk factors with a strong 
framework for monitoring and evaluation.
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