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ABSTRACT
Background and Objective: Non-Communicable Diseases (NCDs) such as cardiovascular diseases,
diabetes, and cancer present a growing global health challenge, particularly in low- and middle-income
countries. This study aims to evaluate the implementation, challenges, and contributions of the WHO
STEPS framework in facilitating national NCD surveillance and informing public health strategies.
Materials and Methods: This descriptive study reviewed the implementation of the WHO STEPS surveys
across more than 129 countries over the past decade. Emphasis was placed on the integration of mHealth
technologies and the involvement of Community Health Workers (CHWs) to overcome infrastructural and
cultural barriers. Data sources included national STEPS reports and WHO documentation. Thematic
analysis was used to assess patterns in data usage, implementation challenges, and policy outcomes.
Results: The STEPS framework successfully generated standardized, country-specific data critical for NCD
monitoring and control. Participation included over 129 countries, with improvements in data quality and
accessibility observed through the incorporation of mHealth tools and CHW training. These efforts
enhanced  survey  reach,  especially  in  rural  and  resource-constrained  settings.  The  data  informed
national action  plans  and  guided  targeted  interventions.  Despite  persistent  challenges  in  healthcare
infrastructure and logistics, the methodology proved adaptable and scalable across diverse contexts.
Conclusion: The WHO STEPS framework has significantly contributed to global NCD surveillance, enabling
countries  to  formulate  evidence-based  health   policies.  While  challenges  remain,  particularly  in
under-resourced  areas,  the  incorporation  of  digital  tools  and  community-based  approaches  has
enhanced its effectiveness. Future success will depend on continued international support, inter-country
data-sharing, and adaptive strategies to sustain and expand NCD prevention efforts globally.
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INTRODUCTION
Implementing the WHO STEPS approach for Non-Communicate Diseases (NCDs) risk factor surveillance
in  rural  communities  is  crucial  in  shedding  light  on  how  to  overcome  health  disparities,  especially
in low-resource settings. The World Health Organization (WHO) initiated the STEP wise Approach to
Surveillance (STEPS) methodology to provide information on behavioural, physical, and biochemical risk
factors so that policymakers can identify and reduce the increasing burden of Non-Communicable
Diseases (NCDs), including cardiovascular diseases, diabetes and cancers. While it is still viable, several
issues come along with the implementation of this approach in such a context since it faces logistical,
cultural, and infrastructural drawbacks in rural areas. In this paper, information related to the problems
faced, changes made to counter them, and their effects are hereby presented in this part of the work.

Chronic diseases are prevalent, and they are worse among the rural populace1. Some of the identifying
factors that define the health services delivery issues in rural places include inadequate provision of health
assets,  information  on  health,  and  preventive  measures  against  diseases2.  Despite  recognizing  the
WHO STEPS as a solution for assessing the risk factors of NCDs in such neglected regions, its application
has revealed numerous barriers. Another risk is the shortage of well-trained personnel in the rural health
facilities to undertake comprehensive surveys and assessments; all this distorts data quality and reliability3.
In addition to that, there are issues of poor transport network and time-to-time interruptions in the
internet connection during data collection, which makes data integration into the national health system
a challenge4.

These new challenges have, therefore, rendered adaptation strategies an absolute necessity. To address
the above capacity challenge, researchers and health authorities have introduced innovation in addressing
the challenge through pre-service and in-service training of CHWs for data acquisition and dissemination5.
In some regions of the world, mobile applications have been adopted to improve6. Although the current
sections are beneficial in enhancing coverage of the WHO STEPS approach7, they require financial support
and training to continue their operations8. Logistical solutions must be combined with cultural
understanding in the development of surveys as well as in the analysis of the results. There are reasons
to believe that rural populations can have certain culturally-relative beliefs about the risk factors or
involvement in health research9.

This adaptation of the WHO STEPS methodology has thus also given insights into the broader issues of
the implementation of the prevention of NCDs in the policy of public health in rural areas. The
development of studies on STEPS applications in some countries like India and Rwanda demonstrates the
fact that the country and city contexts have shown benefits of the STEPS approach; nevertheless,
completely different conditions characteristic of rural areas demand essential transformations of the
fundamental methodology10,11. Some of the interventions include carrying out mobile-based surveys and
modifications of risk factors that can be understood by illiterate peasants12. This is not without
disadvantages; for example, there is reduced depth and scope of data gathering that may affect the
soundness of the data used in making policies13.

In spite of these challenges, there have been several accomplishments due to the use of the STEPS model
in rural areas. For example, a community-based survey in India where implementation was done through
the use of Community Health Workers led to an increased response rate and precise identification of the
level of hypertension and diabetes in the community14. These inputs helped in calling for intended
measures, for example adequate supply of drugs and health literature. In addition, the STEPS approach
in the Rwanda and South Africa developed the equation of increased risk factors that include smoking
patterns, and diets and have incorporated these findings into the national health master plans for
intervention12. The evidence shows that, starting with necessary modifications, the STEPS approach can
be a more efficient way of NCD surveillance in rural populations.
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This paper identifies several implications for the implementation of the STEPS model, a well-articulated
and comprehensive model for NCD risk factor surveillance established by the WHO. Consequently,
solutions have to fit the rural paradigm while the right checks and balances need to be put in place so as
not to cross the threshold into a whole new level of indifference. By focusing on enhancing local capacity
and tying the private sector into a stronger nautical, the STEPS glycogen can be the foundation for
surveillance and prevention of NCDs in rural civilization and contribute towards a better quality of living
in numerous circadian global communities.

The purpose of this study is to identify the challenges that were experienced in the process of
implementing the WHO STEPS approach within the rural setting, mainly concerning the issues of logistics,
culture, and capabilities of the relevant healthcare institutions. It also attempts to find out how these
challenges were addressed, especially by advancing technologies as well as training CHWs. The strength
of the study is thus to assess modifications that have been made to these systems, especially the impact
of such adaptations on the data quality of NCD risk factors surveillance and the impact on policy
formulation and health interventions.

MATERIALS AND METHODS
Study area: This study was conducted between January, 2024 and February, 2025 in the Eight Local
Government Areas of Bayelsa State as a primary location. However, secondary data were harvested from
verifiable online platforms. Bayelsa State is one of the 36 states created in 1996 and is bounded by the
Rivers and Delta States of Nigeria13-17.

STEPS framework overview: The WHO STEPS framework is developed under the concept that
surveillance systems should include standardized data collection, but also provide adequate flexibility to
ensure adaptation in different country contexts and settings15. Such flexibility accommodates the
framework to function in low-resource as well as more advanced situations. One of the components
central to the STEPS framework is acute and chronic risk-factor assessments that can be more detailed if
time allows, so that data can be made more comparable between countries16.

Step 1
Collected behavioral and demographic data: The STEPS process gathers data on demographics and
interviews individuals about their behavioral risk factors, such as tobacco use and screening for alcohol
consumption, while assessing their diet and activity levels in step one17. This step also entails recording
data on the history of NCDs, including hypertension, diabetes, cardiovascular diseases, and
recommendations related to the control of NCDs2. These reports are primarily based on self-reports to
provide information on behaviors that lead to the occurrence of NCDs among individuals18.

Step 2
Physical measurements: Take measurements to get some important health numbers. These include
measuring Body Mass Index (BMI), waist circumference, and blood pressure, which are integral to
identifying obesity and hypertension15. These physical indicators serve as significant markers in evaluating
the risk factors related to cardiovascular diseases and diabetes9.

Step 3
Biochemical assessment: Step 3 concerns biochemical measurements, including fasting blood glucose,
total cholesterol, and urinary sodium. Identify these biomarkers, which can identify biochemical risk factors
for NCDs like diabetes and heart disease, and are usually taken at a local health facility or clinic. This latter
stage is critical for validating the prevalence of NCD risk factors at a more physiological level, to provide
an accurate health profile of the population.
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Core and expanded modules: Each of the steps in the STEPS framework calls for countries to concentrate
on the core elements of data collection, and that these represent the most critical risk factors.
Nevertheless,  nations  with  the  resources  will  also  decide  to  integrate “enhanced” modules for a more
in-depth assessment of specific risk factors15. These expanded items may encompass more behaviour risk
factors, such as in-depth questions on tobacco use or even anthropometric measures, such as hip
circumference.  This  step  also  permits  more  biochemical  measures,  for  example,  triglycerides  and
High-Density Lipoprotein (HDL) cholesterol levels9. Additionally, the framework provides optional modules
for other topics, such as mental health, oral health, and sexual and reproductive health, which may be
included depending on local health priorities17.

Revisions and adaptation of STEPS instrument: The STEPS tool continues to be revised with new
information on NCD risk factors and to ensure surveys are relevant to the current challenges in health18.
The recent iterations have widened the scope to six important risk-factor objectives, along with one health
systems target from the Global Monitoring Framework, which increases its utility for monitoring the most
significant risk determinants of NCDs15.

Sampling methodology: The STEPS surveys are cross-sectional, population-based household repeat
surveys. In most countries, multistage cluster sampling is employed to achieve a nationally representative
sample of men and women aged 18-69 years. In contrast, in smaller or better-resourced countries,
investigators may have employed an alternative approach (e.g., simple random sampling or census-
based)16. The 5,000 to 6,000 participants are included in the survey, although this sample size is based on
power estimates for age- and gender-specific estimates17.

Fieldwork implementation: The STEPS surveys are conducted through fieldwork, with trained
interviewers surveying randomly selected households in face-to-face interviews. The participants also self-
report data on  behavioural  risk  factors,  and  blood  pressure, Body Mass Index  (BMI),  and  other
physical measurements are obtained. Visiting local clinics or health centres for biochemical assessments
is common15. The collection of this data has been made easier with the implementation of eSTEPS, a digital
device. The eSTEPS does away with paper-based surveys and provides real-time error checking, participant
selection, as well as automated skip patterns in questionnaires, making them more efficient and accurate18.

eSTEPS for data collection: By implementing eSTEPS, a full software suite developed for handheld PCs,
we observed a significant improvement in the quality of data collected. The eSTEPS automatically selects
participants, transfers information to the survey, error checks, copies data, and performs many of the
functions required for a new survey to be completed, allowing for significantly shorter report completion
times. In 2015, eSTEPS was extended to encompass mobile devices such as tablets and smartphones,
which would allow for more flexibility when conducting surveys in diverse languages and environments17.
Technological innovation has facilitated the implementation of STEPS in a variety of geographical settings,
particularly low-resource settings, where conventional data collection is difficult15.

Coordination of STEPS surveys: The STEPS surveys are generally conducted with coordination at the
national level led by health ministry officials and with local technical partners providing collaborative
support19. Collaborative efforts of this kind allow the smooth running of surveys (in particular, but not
limited to) in low and middle-income countries where there might be resource constraints. Most ministries
of health are responsible for the finances of these surveys, distributing funds for local activities and
logistical expenditures related to the survey. Quite often, these national authorities may even receive
further funding from international donors20.

Resourcing for STEPS surveys: The STEPS surveys are predominantly funded by national governments,
with  the  World  Health  Organization  (WHO)  providing  essential  resources.  The  WHO  deploys
technical devices like blood pressure measuring devices, small initial funds, and connections to possible
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international benefactors to help in survey implementation21. This is critical support for countries that may
not have the resources in place to conduct the surveys on their own. The WHO further assists the surveys
by providing them with the required tools for collecting quality health data that is so critical in policy
formulation.

Technical support from WHO and partners: According to the development of STEPS, technical
assistance can be provided from the WHO headquarters, regional offices, and various country-specific
teams. This involves accompanying in various aspects of surveying, beginning from survey design up to
survey data processing22. It also cooperates with numerous other technical non-governmental, and
governmental organizations to help in the conduct of the WHO survey to ensure appropriate methods
of data collection and reporting are upheld. There are several functions of training workshops depending
on the stages of the survey that they are conducted, including a collection of data, analysis, and report
writing23,24.

Available tools and resources: Many STEPS surveys have been completed worldwide because WHO and
other partners provide numerous tools and resources for the implementation of STEPS surveys. It consists
of the updated STEPS Manual for the survey, containing clear protocols and information on survey design,
obtaining ethical clearances, and surveying19. This element increases survey access to such supports as
sample size calculators and data collection forms for planning and collecting high-quality data for survey
teams. It also provides data analysis programmes for several statistical packages so that the assembled
data may be effectively analysed24.

Training and workshops: The WHO oversees the quality and consistency of STEPS surveys, holding
training workshops at each step of the survey process. These workshops are facilitated via the planning,
data collection and analysis, and reporting phases20. The purpose of these workshops is to expand and
subtly graze the capacity of National Health systems to routinely employ survey methodology. More
broadly, it ensures health professionals remain up to date with current survey methods and technology
and can adapt to changing health environments.

RESULTS AND DISCUSSION
The data on the countries that completed the three programs of the Stepwise Approach to Surveillance
(STEPS) constituted 91.8%, countries with records of one and two programs were 8.2, and 0% for countries
without any participation (Fig. 1). Stepwise Approach to Surveillance pilot testing began in 2002, followed
by a regional workshop series, which enabled many countries to conduct a first round of surveys between
2002 and 2003. This formed the basis upon which the study was built. Furthermore, the approach to STEP
was dictated by the participants as enunciated. 

Fig. 1: Completion of STEPS framework steps by countries
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Fig. 2: Number of countries by WHO Region (Data collection completion)

A total of  56  countries  participated  in  17  regional  or  national  workshops  by  2005  (Fig.  2).  Of 
these, 52 countries (14 in the WHO African Region, 1 in the WHO Region of the Americas, 11 in the WHO
Eastern Mediterranean Region, 9 in the WHO South-East Asia Region, and 17 in the WHO Western Pacific
Region) completed their data collection by the end of the year; this group includes the 6 countries that
combined STEPS with their national risk-factor surveys. Of these, 28 were national surveys.

As of now, 129 countries and territories have signed up to participate in a total of 166 workshops, either
with a national or regional focus (Fig. 3). Of these, data collection was completed in 122 countries,
including 42 in the WHO African Region, 21 in the WHO Region of the Americas, 16 in the WHO Eastern
Mediterranean Region, 6 in the WHO European Region, 11 in the WHO South-East Asia Region, and 26
in the WHO Western Pacific Region. Of these, 11 were consistent with STEPS guidelines. National surveys
have been conducted in 93 countries in all. Forty-eight countries had multiple STEPS or STEPS-styled
surveys, including 21 countries that transitioned from subnational to national surveys or had multiple
subnational surveys. In addition, two STEPS or STEPS-aligned surveys have been conducted in 24
countries, and 3 countries continue to maintain a systematic and continuous process of multiple STEPS
surveys25-27.

Of 122 countries that had finalized data collection at the time of this report, 10 countries provided data
for only Steps 1 and 2 (questionnaires and physical measurements). However, 112 countries have done
all three steps, including biochemical measurements.

Challenges: Figure 4 compares the number of countries that completed data collection under the WHO
STEPS framework with the total participating countries across different WHO regions. The African Region
showed the highest completion rate, while the European Region recorded the lowest. This disparity
highlights regional challenges such as limited infrastructure, technical capacity, and logistical constraints,
which affect the full implementation of the STEPS survey in some areas.

https://doi.org/10.3923/tmr.2025.08.20  |               Page 13

40

35

30

25

20

15

10

5

0

N
u

m
b

e
r 

o
f 

co
u

n
tr

ie
s

W
H
O

Afri
ca

n 
Re

gio
n

W
H
O

Afri
ca

n 
of t

he
 A

m
er

ic
as

W
H
O

Ea
st
er

n 
M

ed
ite

rra
ne

an
 R

eg
io

n

W
H
O

Eu
ro

pea
n 

Re
gio

n

W
H
O

So
ut

h-
Ea

st
 A

sia
 R

eg
io

n

W
H
O

W
es

te
rn

 P
ac

ifi
c
Re

gio
n

WHO region



Trends Med. Res., 20 (1): 08-20, 2025

Fig. 3: Number of countries completing multiple STEPS surveys

Fig. 4: Countries completing data collection vs total participating countries by region

Although STEPS surveys have substantially scaled up in low and middle-income countries over the past
decade, several challenges remain. Until the early 2000s, there was limited data available on NCDs in these
regions. Nevertheless, STEPS surveys have experienced challenges in their extension, notably in rural and
resource-constrained contexts. For most of these countries, collecting credible data on NCD risk factors
was a major challenge, with the lack of adequate healthcare infrastructure, limited access to competent
personnel, and logistical issues like transportation and patchy internet connectivity28,29. These challenges
frequently jeopardize the quality and credibility of the data collected and add a layer of complexity to the
incorporation of this data into national health systems. This finding is in line with a handful of researchers
who posited on the similar challenges hampering efficient STEPS surveys across the globe30-32.

Adaptations: To meet these challenges, several adaptations should be made to the STEPS framework for
it  to  be  implemented  successfully.  Since  trained  healthcare  personnel  can  only  be  found  in limited
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numbers in rural areas, many countries have recruited the help of community health workers (CHWs) to
help with data collection, thus improving both the accuracy and reach of surveys. Others have integrated
mobile health (mHealth) technologies to facilitate the process and deliver better-quality data collection33,34.
These advances in technology have enabled more efficient surveillance and better integration of data into
national health systems, even in the most remote regions. The efforts to adapt to logistical challenges also
reinforced cultural sensitivity, which helped tailor survey methods and subsequent interpretation of data
to local context and health beliefs. The position of these findings has also been reinforced by Hyder et al.33

and Song et al.34.

Outcomes: The STEPS survey implementation has yielded tremendous results. By 2025, over 129 countries
had implemented the STEPS surveys, producing essential data on the NCD risk factors specific to their
respective nations. This growth is a radical reversal of the early 2000s when hardly any data were available
in low- and middle-income countries. There have already been almost 100 reports of survey results from
individual countries in the form of country reports, journal articles, or summary data35-38.

These results have helped to inform national NCD policies and action plans. For instance, in four of the
countries that conducted the STEPS survey, Benin, Cape Verde, Mauritania, and Togo, data from the STEPS
were used to inform their national NCD strategies and exemplify the way that data-driven evidence is used
to inform public health action39.

One of the biggest adaptations under the STEPS framework has been the introduction of “Data to Action”
workshops that support countries in their efforts to accelerate NCD programming. The workshops have
encouraged countries to collaborate and prioritize actions based on the latest and most trusted data by
emphasizing addressing STEPS data needs nationally.

As observed in this study, the dissemination of findings from STEPS has supported new evidence-based
interventions (EBIs) are integrated into clinical and community practice as posited by researchers35-38.

Global Impacti: The STEPS data has also fed into large global health initiatives. Several of the data derived
from these surveys have been used in publications for the Global Burden of Disease Project, including
reports on the prevalence of risk factors for different NCDs by global and regional estimates. Data is vital
in understanding the global NCD landscape and providing guidance for policy decisions around the world,
and it is growing in importance. Significantly, despite the evolution of the STEPS instruments over the
years, the methods have also shown potential in resource-poor settings, supporting surveillance of NCDs
and policy development.

As a whole, the implementation of STEPS surveys has resulted not only in the availability of strong and
actionable data but also in demonstrating the adaptability of the STEPS methodology to cater to the
specificities of countries in their response to NCDs. The STEPS has been successfully adapted to different
local challenges, which created more inclusive, data-driven health policies and interventions worldwide,
paving the way towards sustained advances in the battle against NCDs. The thinking of the authors of this
study is in line with that of Piñeros et al.40.

Future directions: The need for comprehensive and comparable data on NCD risk factors at the national,
regional,  and  global  levels  has  become  even  more  urgent  following  the  global  endorsement of the
9 voluntary targets for NCDs and the Global Monitoring Framework for NCD indicators. A multitude of
risk factors tracked by STEPS surveys are incorporated into these frameworks, making WHO STEPS an
indispensable instrument for tackling the impending global epidemic of Non-Communicable Diseases
(NCDs). The STEPS surveys will provide the most needed data for 7 of the 9 global targets for NCDs:
Tobacco use, harmful use of alcohol, physical inactivity, unhealthy diet, obesity, hypertension, and the
prevention of heart attack and stroke. In addition, STEPS surveys support the tracking of other key
indicators in the Global Monitoring Framework, including total cholesterol and cervical cancer screening.
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Adopted by the world health assembly, the global action plan for the prevention and control of NCDs
(2013) urges WHO Member States to routinely gather data on multiple behavioural and metabolic risk
factors (e.g., harmful use of alcohol, tobacco use, physical inactivity, unhealthy diets, raised blood pressure,
blood glucose and hyperlipidemia). This position agrees with WHO and UNESCO41-43.

Capacity  building  and  sustainable  NCD  surveillance:  A  key  future  focus  is  strengthening
capacity-building for STEPS technical assistance. This is essential to strengthen national surveillance
capacity so that national health systems can monitor NCD risk factors over time. Greater country-level
advocacy is required to ensure the inclusion of NCD-related data into national health information systems
with robust, sustainable data systems that are also mainstay components of public health priorities and
strategies. This stance is also agreed upon by Fouad et al.44.

The STEPS surveys are expected to be conducted every third to fifth year, but the recommended timeline
is more challenging in low-resource settings. On the agenda going forward, extremely important is
supporting countries in progressing from a baseline survey to implementing a regular cycle of risk-factor
surveillance as part of their national NCD action plans. Similarly, countries with subnational surveys should
be encouraged to take steps towards national-level implementation for more representative data that can
guide policy change and resource distribution.

Adapting to new scientific and policy needs: It is necessary to hold periodic reviews of the
questionnaire items and indicators used in STEPS surveys to ensure that the health science and policy
needs keep pace with the advancement. Recent conversations have focused on more novel strategies, like
incorporating wearables, to measure objectively patterns of physical activity and using haemoglobin A1c
as an outcome for diabetes. With the advent of more reliable, cheaper, portable equipment, such
innovations could be incorporated into population-based surveys such as STEPS, as recently highlighted.
This aligns with Weir et al.45.

Expanding access to STEPS data: Access to the rich data stemming from STEPS surveys needs to be
broadened urgently. At present, aggregate data are entered into the WHO Global InfoBase, although this
system is dependent on voluntary reporting by countries. To facilitate the accessibility of STEPS data, there
is a need to establish better channels that allow the data to be made available via one-stop platforms or
portals (e.g., STEPS portal hosted by WHO), and from such portals, the data can be easily accessed to
enhance evidence-based programming and policy decisions for NCDs. This perspective has also been
advanced by Roberts et al.46.

Strengthening the link from data to action: Lastly, a central future priority is how to better link data and
action at the country level. African countries have adopted pilot workshops, a promising approach in this
area. The purpose of these workshops is to strengthen the link between STEPS data and actionable steps
for policy development, target setting, and program implementation. Transforming evidence based on
reliable, nationally representative NCD risk-factor data into tangible policy and programmatic action is
invaluable for informing and guiding effective responses47-49. 

The overall aim of STEPS is to improve the availability of data to help countries inform, monitor, and
evaluate their NCD policies and programs. In the future, STEPS must continue to pursue this goal to make
sure that NCD surveillance continues to improve the health of populations globally.

CONCLUSION
The global acceptance of the WHO STEPS approach for NCD risk factor surveillance as a scalable tool for
non-communicable disease analysis in settings has been pivotal and paradigm-shifting. In the last decade,
over 129 countries have adopted  STEPS  surveys,  producing  essential,  country-specific  data  that directs
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national policies and solutions. The STEPS methodology has been a flexible approach adapted to low and
middle-income countries facing unique challenges with resource constraints and logistical barriers to data
collection. Even with significant progress made, enormous challenges remain, notably in rural regions with
limited infrastructure and healthcare resources. To overcome these challenges, adaptations like the
incorporation of mobile health technologies and the training of community health workers were essential
to improving data quality and the sustainability of NCD surveillance initiatives. Going forward, the STPS
surveys should continue to expand and be integrated into national health information systems to help
achieve global NCD targets. In line with changing test and learning conditions, the STEPS framework will
need to be reviewed and updated periodically to inform any new strategic directions on how best to use
innovative technologies and scientific knowledge. STEPS will continue to be an integral part of enhancing
global health outcomes by linking data collection to practical public health action areas, leading to
reductions in the global burden of NCDs.

SIGNIFICANCE STATEMENT
This study identified the gaps associated with the WHO STEPS framework, which will significantly
contribute to global NCD surveillance, enabling countries to formulate evidence-based health policies. The
study will assist healthcare providers, health policy makers, and researchers the benefits of the STEP
programs. Future success will depend on continued international support, inter-country data-sharing, and
adaptive strategies to sustain and expand NCD prevention efforts globally.
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