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Abstract

Objective: To determine the trends in the prevalence of non-communicable diseases associated risk factors
and implications for policies and strategies.

Background: Non-Communicable Diseases (NCDs) contribute increasingly to disease burden in Nepal. The
main drivers to this situation are the NCD related risk factors; and to determine their prevalence the Nepal
Ministry of Health and Population conducted WHO Stepwise Approach to NCD Risk Factor Surveillance
(STEPS) surveys in 2007, 2012 and 2019. This paper, by using results of STEPS surveys, explores the trends
of NCD related risk factors and their implications for policies and strategies.

Methods: This paper relies on the desk review of literature and secondary data, collected from the
unpublished grey literature, mainly reports of the STEPS surveys. In addition, to corroborate findings, the
evidence and experience from other countries available as published literature was brought. The data were
analysed manually.

Findings: Overall, during the period from first survey in 2007 to the last survey in 2019, there has been an
increasing prevalence of NCDs associated lifestyle and behavioural, physical, and biochemical risk factors.
Taking cognisance of these, several policies, and strategic documents, some of which generic, while others
targeting the specific risk factors were produced. However, indicators and techniques used, across three
STEPS surveys, were not consistent, thus limiting the comparison and analysis of data.

Conclusions: The study concludes that different STEPS surveys did not use standard set of indicators and
techniques. Yet, an increased prevalence of NCDs associated risk factors was noted. Several policies and
strategic documents, generic as well as specific, were produced. But there is a need to define methodology, as
to how results feed into the framing of policies and strategic, and their impact is monitored.
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Introduction: of developing an NCD. These factors are behavioural,
1.e., tobacco use, harmful use of alcohol, unhealthy diet
(low fruit and vegetable intake, high salt intake), and
insufficient physical activity. The overweight, obesity,
and raised blood pressure is assessed by physical mea-
surements. The biochemical risk factors are the other
category that include, raised blood glucose, and raised
cholesterol. Altogether, these eight behavioural and bio-

he WHO Stepwise approach to NCDs risk factor
surveillance or STEPS survey, designed to streng-
then surveillance capacity, uses data about risk factors
that influence disease (NCDs) burden. The risk factors
are the attributes, characteristics, or conditions that
increasingly predispose individuals to the likelihood
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chemical risk factors are included in the STEPS NCDs
risk factors surveillance.'

The generic design of WHO STEPS survey, as the name
implies, covers three different levels or "STEPS" for
risk factor assessment. STEPS 1 constitute a question-
naire for collecting self-reported data on the behavioural
attributes like, tobacco and alcohol use, nutritional
habits, and physical inactivity (measured on the scale
of 150 minutes of moderate-intensity aerobic exercise
each week that equal to about 500 MET minutes per
week’), as markers of the current and future health
status. In STEPS 2, physical measurements such as
height, weight, waist circumference (for calculating
BMI or body mass index), and blood pressure (BP),
both systolic (SBP) and diastolic (DBP), are taken.
STEPS 3, which adds on to steps 1 and 2, is meant to
gather biochemical information involving collecting
and analysing blood samples for fasting blood glucose
and total blood cholesterol.?

Nepal, for measuring NCDs associated risk factors,
conducted STEPS survey in 2007, 2013, and 2019.
The reports of these STEPS surveys provide the (tem-
poral) trend of the prevalence of NCDs associated risk
factors. Also, through these surveys information on
health seeking behaviour and the availability of NCD
health services was gathered. In addition, evidence is
collected about variation in the prevalence of NCDs
associated risk factors by provinces, level of household
wealth, and urban rural disparities.’ This paper, after
providing background and a short note on methodology,
discusses the changing trend in the prevalence of NCDs
associated risk factors between 2007 and 2019. Finally,
conclusions are drawn, and recommendations made
regarding the future health policy and strategies and
the specific interventions.

Background:

Non-Communicable Diseases (NCD) include mainly
the ischaemic heart diseases (IHD), cancer, diabetes
mellitus, chronic respiratory diseases, and injuries.
Contributing increasingly to the disease burden in
Nepal, the prevalence of IHD was 2.9%, while diabetes
mellitus affected 8.5% of population, and 11.7%
people had chronic obstructive pulmonary disease’.
In terms of morbidity, overall, the NCDs accounted for
66% of the total death count, albeit the probability of

premature deaths, over the years, has been decreasing.
IHDs have the largest share (30%), while cancer and
injuries contribute 9% each to death burden. Chronic
respiratory diseases and diabetes cause 10% and 4%
of'total death toll respectively.’

Globally, risk factors, like tobacco use, physical inac-
tivity, harmful use of alcohol, unhealthy diets and other
lifestyle related behaviours, which contribute largely
to high blood pressure, obesity, high blood glucose
and cholesterol levels have driven to the rise of NCDs,’
and so has happened in Nepal. Evidence to that comes
from STEPS survey conducted in 2019, which reported
increasing prevalence of risk factors related to lifestyle
and behavioural elements, physical, and biochemical
measurements.” Conscious of these growing challenges,
the National Health Policy 2014 updated in 2019, the
National Health Sector Strategy 2016-20 and related
documents were framed to, inter-alia tackle NCDs. In
this regard, WHO Package of Essential Non-Commu-
nicable Diseases (PEN) was adapted in 2016 and inter-
ventions were implemented in 2017 at primary care
level. NCD services are also included in the lately
defined Basic Health Services Package. But the
trigger to these, and other health related interventions
is the mandate given to the state under article 35(3) of
the constitution, which states that “every citizen shall
have equal access to health services™.’

The major contributors to the burden of NCDs are the
risk factors, which have their roots in the social, econo-
mic, and environment. Therefore, the prevention and
control of NCDs and its risk factors is beyond the health
sector alone, instead fall mainly in the domain of the
non-health sectors. Given this, the multisectoral colla-
boration has a central role in combating NCDs. Nepal,
being a signatory to the United Nations High Level
Committee meeting in 2011, developed a Multisectoral
Action Plan 2014-20 for the Prevention and Control
of NCDs." To facilitate the “whole of government” and
“whole of society” approach, a High-Level Committee,
led by the Chief Secretary to the Government of Nepal,
provided policy direction to accelerate the implemen-
tation of Multisectoral Action Plan.

Furthermore, a Nepal Public Health Service Act 2018
has been enacted. In addition to providing an opportunity
for multisectoral engagement, this law directs the non-
health sectors to commit and contribute resources for
tackling risk factors associated with NCDs. It envisages
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the establishment of a Multisectoral Public Health Board,
which, under the leadership of Health, brings together
non-health sectors to address the determinants of health
within their realm and domain. Also, Nepal, in pursuit
of achieving SDG 2030, has set a target of reducing
mortality due to NCDs, by one-fourth, by 2025, and, by
one third, by 2030." It is, in line with that the National
Health Policy 2019 and Multisectoral Action Plan 2014-
20 emphasizes the prevention and control of NCDs
through multisectoral collaboration.

Study Aim:

The aim of the study is to determine the trends in the
prevalence of non-communicable diseases associated

prevalence of NCDs associated risk factors, reviews
the results of STEPS surveys.

Methodology:

The STEPS survey of NCDs associated risk factors
was carried out in 2007-8,2012-13 and 2018-19. Each
time, this was a nationwide population-based survey
of the adults, both males and females, aged 15-69 years.
A multistage sample design was used to produce the
representative data for the defined age range. Table 1
provides sample size and the overall response rate for
the three STEPS surveys undertaken in Nepal.

Table 1: STEPS Survey Year and Sample Size

risk factors and lmphcatlons for pOhCleS and Strategles Year Sample size Overall response rate
Nepal, to measure the risk factors associated with 2007-08 4328 98.4%
NCDS, conducted STEPS survey n 2007, 2013, and 2012-13 4,143 98.6%
2019. This paper, to provide temporal variationinthe  5¢18-19 5.593 86.4%
Table 2: Trend inthe Prevalence of NCDs Associated Risk Factors
Prevalence Prevalence Prevalence
Risk factor t iabl
Sk flactor type Variables (2007-8)  (2012-13)  (2018-19)
Step 1: %, who currently use tobacco (smoked/ smokeless) NA NA 24.1
behavioural %, who currently smoke tobacco daily 23.8 15.8 13.3
questionnaire %, who are smoking manufactured cigarettes (from a mongst 73.9 84.8 14.8
the current smokers)
%, who currently drink (drank alcohol in the past 30 days) 28.5 17.4 20.8
%, who ate less than 5 servings of fruit and/or vegetables on 61.9 98.9 96.7
average per day
%, with low levels of activity (defined as < 600 MEFminutes 5.5 3.5 7.4
per week)
Step 2: physical %, who are overweight (BMI > 25 kg/m2) 7.2 21.6 24.3
measurements o/ \who are obese (BMI > 30 kg/m2) 1.7 4.0 4.3
%, with raised BP (SBP > 140 and/or DBP > 90 mmHg) who 21.5 25.7 24.5
are currently on medication for the raised BP)
Step 3: %, with raised fasting blood glucose (plasma venous value NA 3.6 5.8
biochemical >126 mg/dl) currently on medication for raised blood glucose
measurements %, with raised total cholesterol (= 190 mg/dl) currently on NA 22.7 11.1
medication for raised cholesterol
Summary of combined risk factors
= current daily smokers =  overweight (BMI > 25 kg/m?)
= <5 servings of fruit and vegetables/ day = raised BP (SBP > 140 and/or DBP > 90 mmHg)
= low level of activity currently on medication for raised BP
Prevalence Prevalence Prevalence
Variabl NCDs risk fact
ariables (summary s risk factors) (2007-8) (2012-13) (2018-19)
%, with none of above risk factors 22.0 0.4 NA
%, with three or more of above risk factors, aged 1544 years 5.7 9.8 NA
%, with three or more of above risk factors, aged 45-69 years 20.1 29.5 NA
%, with three or more of above risk factors, aged 15-69 years (total age group) NA 15.1 NA
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The secondary data collected from unpublished reports
of the STEPS was tabulated for the main factors /
variables. Alongside, the policy and strategic interven-
tions made during 2008 to 2020 were identified. In this
manner, trends in the prevalence of NCDs risk factors
in relation to the policies and strategies implemented
between 2007 and 2020 were defined. To corroborate,
findings of Nepal STEPS surveys were reviewed in
relation to the experience available in the published
literature. The study is however limited due to the diffe-
rent surveys did not use a standard set of indicators and
methodology, as to how results feed into the framing of
policies and strategic, and their impact is monitored.

Findings:

The prevalence data of main NCDs associated risk
factors, collected through the three STEPS surveys, is
tabulated in table 2. This data, representing both sexes,
derived from behavioural questionnaire (step 1), physical
(step 2) and biological (step 3) measurements, forms
the basis of calculating trends in the prevalence of NCDs

risk factors."™"

Trends in the prevalence of behavioural risk factors
(both sexes)

The trend for the six major behavioural risk factors
variables, including three concerning tobacco use, one
regarding alcohol consumption, and one each for eating
habitand level of activity is presented in figure 1. STEPS
survey 2019 measured the prevalence of tobacco use.
The results are alarming that 24.1% of population was
using tobacco, either smoked or smokeless. This indi-

cator, since not measured in earlier surveys, the compa-
rison cannot be made. There is no indicator for measuring
use of chewing tobacco, but prevalence of smokeless
tobacco use (which include chewable tobacco) in 2019
is deduced, as equivalent to 10.8%. Regarding tobacco
smoking, the good sign is that percentage of population
who currently smoke daily declined gradually from
23.8%in2007to 15.8%1in 2012 to 13.3%1in 2019. How-
ever, the percent of smokers, who smoked manufactured
cigarettes, from amongst current smokers, increased
from 73.9% in 2007 to 84.8% in 2012, but took a nose
downto 14.8%in 2019.

There was a decline in alcohol consumption. The popu-
lation, who had drunk alcohol in the past 30 days decrea-
sed to 20.8% in 2019 from 28.5% in 2007, although a
sharp dip 17.4% was observed in 2012. The prevalence
of heavy episodic drinking (6 or more drinks on any
occasion in past 30 days) was 6.8%. There has not been
a healthy trend in the consumption of healthy food.
This is evident from STEPS survey results in 2007,
when 61.9% of population consumed less than 5 servings
of fruits and vegetables, this downward trend increased
to 98.9% and 96.7% in 2012 and 2019, respectively.
Concomitantly however, the percentage of population
with low level of physical activity increased from 5.5%
in 2007, after an improvement in 2012, when it stood
at3.5%,1t07.4%1n2019.

Trends in the prevalence of physical risk factors
(both sexes)

Regarding physical measurements, three major risk
factors, 1.e., overweight, obesity and high blood pressure

Figure 1: Trend in the prevalence of behavioral risk factors (both sexes)
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are considered. As seen in figure 2, there is an upward
trend in the prevalence that while in 2007 proportion
of overweight (BMI > 25 kg/m2) population was mere
7.2%, it increased in 2012 and 2019 to 21.6% and 24.3%
of population respectively. Likewise, prevalence of
obesity (BMI > 30 kg/m”) increased from 1.7% in 2007
to 4% in 2012 and 4.3% in 2019. Similar trend was
noted with respect to the percentage of population with
raised blood pressure (systolic blood pressure > 140
and/or diastolic blood pressure > 90 mm hg) and who

are on medication for the raised blood pressure. In 2007,
the proportion of population that had raised blood
pressure and/or was on medication was 21.5%. This
proportion increased to 25.7% in 2012 but slid down
slightly to 24.5% in 2019.

Trends in the prevalence of biochemical risk factors
(both sexes)

Prevalence of two biochemical risk factors, including
raised fasting sugar and raised total cholesterol level

Figure 2: trends in the prevalence of physical risk factors (both sexes)
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Trends in the prevalence of summary risk factors
(both sexes)

Five summary risk factors considered include: (1) current
daily smokers; (2) <5 servings of fruit and vegetables

Figure 3: trends in the prevalence of biological risk factors (both sexes)
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per day; (3) low level of activity; (4) raised BP (SBP>
140 and/or DBP > 90 mmHg) and/ or currently on
medication for raised BP; and (5) overweight (BMI >
25 kg/m2). Figure 4 provides data on trends in the
prevalence of summary risk factors. It is evident that
data, over the three STEPS surveys, is inconsistent and

inadequate or incomplete and in certain cases doubtful.

According to STEPS survey in 2007, 22% of the popu-
lation was free of all five risk factors, while this propor-
tion was down to (a doubtful level 0f?) 0.4% in 2012.
Regarding the prevalence of three or more of the risk
factors amongst population aged 15 to 69 years was

Figure 4: trends in the prevalence of summary risk factors (both sexes)
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Table 3: Policy and strategy documents/interventions in relation to STEPS survey reports

2014 2015 2016 2017 2018 2019
STEPS National health National Nepal targets for SDG WHO Public Health  National health
2012-13 policy 2014 constitution 2030 Package of  Services Act policy 2019
Essential 2018
Multisectoral ~ National Health ~ National Health Sector NCDs Basic health
Action Plan Sector Strategy ~ Strategy Implementation (PEN) services
2014-20 2015-20 Plan 2016-21 package

STEPS X X X X X
2018-19

15.1% in 2012, while no data is available from 2007
or 2019 STEPS surveys. About the prevalence of three
or more of the abovementioned risk factors amongst
population aged 15 to 44 years, which was 5.7% in
2007 increased to 9.8%. Likewise, amongst population
aged 45 to 69 years, the prevalence increased from
20.1%1n2007t029.5%1in 2019.

Trends in prevalence of NCDs risk factors influen-
cing the policies and strategies

STEPS survey reports could be an advocacy tool to
influence the policy process and one of the factors
guiding the development of initiatives, aimed to address
NCDs risk factors. But it is not the only causal factor:
there could be many more.

Nonetheless, the archives holding the public sector

documents were sifted/ scrutinised to identify policies
and strategies, which were developed followed the
publication of the results of the STEPS surveys. These
documents with year of publication are tabulated in
table 3. No such document was produced after 2007-8
STEPS survey. But at least five documents were pro-
duced following the publication of STEPS 2012-13
survey report. The publication of one document (Natio-
nal health policy 2019), coincided with STEPS survey
2019, but was developed earlier and its contents were
not influenced by the results of survey.

Discussion:

Nepal undertook WHO STEPS survey, almost after
every five years. But the design and attributes, which
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were explored related to NCDs risk factors, have
evolved over time. STEPS 2007 survey used STEPS 1
and 2 only, i.e., biochemical risk factors (STEPS 3)
were not assessed. The latter two surveys (2012-13 and
2018-19), however involved conducting all three STEPS
and explored behavioural, physical as well as bioche-
mical risk factors. Furthermore, the indicators measured
regarding the behavioural, and physical attributes in
STEPS survey 2007 and 2013 were almost similar.
But in STEPS survey 2019 more attributes were added,
limiting the comparison between the results of three
STEPS surveys, and so a robust trend analysis was not
possible. That is, for example, while the question about
tobacco smoking was asked in all three STEPS surveys,
tobacco use including smokeless appeared only in
STEPS survey 2019. Thus, while results regarding
tobacco smoking were compared and analysed, smoke-
less use could not.

Table 2 provides data about prevalence of NCDs risk
factors retrieved from the three STEPS surveys. It
indicates that the design of STEPS survey 2018-19,
compared to the earlier two surveys, since covered
more variables, was comprehensive, but did not report
summary NCDs risk factors. In addition, results indicate
some significant shortcomings. There are doubtful
results concerning variables, like percentage of popu-
lation with raised total cholesterol (>190 mg/dl) level
in blood amongst population and/or taking medication
for raised cholesterol. This decreased almost 100% from
22.7% in 2012 to 11.1% in 2019. In another instance,
STEPS survey 2007 and 2012 reported summary results
of five risk factors (table 2). It revealed that 22% of
population had none of the five risk factors in 2007",
but in 2012 this proportion was 0.4%". Such results
cast doubts over the adequacy and consistency of data
from the STEPS surveys.

The results of STEPS surveys could be an advocacy
tool to influence the process for making policies and
strategies and contribute to developing interventions
for addressing and impacting the trends in the preva-
lence of risk factors associated with NCDs. No policy
or strategy documents were produced after STEPS
survey 2007 but, following STEPS survey 2102 an
array of documents was produced. A rapid review of
these documents indicates that these are generic, addres-
sing issues not only related to risk factors associated
with NCDs but, also other problems facing the health

and health system in Nepal. To what extent have the
findings of STEPS 2012-13 survey influenced the
conceptualisation and development of the contents of
policies and strategies; further research is required.
However, there were exceptions like Multisectoral
Action Plan 2014-20, adapted in 2016, implementation
of WHO Package of Essential NCDs (PEN) in 2017,
and the promulgation of Public Health Services Act
2018. These documents are specific, having direct influ-
ence on the prevention and control of NCDs.
Conclusions and recommendation

The indicators and techniques used for measuring the
lifestyle and behavioural, physical, and biochemical
risk factors associated with NCDs were inconsistent
across the three STEPS surveys. This resulted in limiting
the comparison. Therefore, a robust trend analysis was
not possible. Several policies and strategic documents,
generic as well as specific, were framed, particularly
after STEPS survey in 2012. Yet, there has not been any
respite in the increasing trend in the prevalence of key
risk factors associated with NCDs. There is therefore
aneed to learn from the experience for future STEPS
survey, particularly in standardising indicators, tech-
niques, and selection of variables. Also, a clear metho-
dology should be defined, as to how the research results
feed into the framing of policies and strategic, and
modalities of monitoring their impact on the health
status of population.
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