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Abstract 
Introduction: The Joint National Committee (JNC 7) report on 
Prevention, Detection, Evaluation, and Treatment of Hypertension, 
defined "prehypertension," as individuals with a Systolic Blood 
Pressure (SBP) in the range of 120–139 mmHg and a (diastolic blood 
pressure) DBP of 80–89 mmHg. Prehypertension is directly linked with 
hypertension which is a precursor of CVDs. Owing to its high 
conversion rate to hypertension, it is important to identify individuals 
with blood pressures in this category and bring about lifestyle 
modifications in them that can prevent them from being hypertensive 
and from developing cardiovascular diseases later in life. 
Methods: This randomized controlled trial will be done among the 
selected pre-hypertensive adults of all genders residing in Kateel 
Gram panchayat, Dakshina Kannada district, Karnataka. A baseline 
survey will be done initially to assess the level of prehypertension 
among the study population. To study the effectiveness of the 
intervention, 142 individuals will be randomly allocated using block 
randomization technique to intervention and control groups. A multi-
component module (educational intervention) will be developed, 
validated, and administered to participants in the intervention group, 
while the control group receives standard care. Each participant will 
then be followed up once in four months till the end of the study 
period of one year to assess for changes in SBP, DBP, WHR, BMI, 
stress levels, and usage of tobacco and alcohol. 
Ethics and dissemination: Institutional Ethics Committee approval 
was obtained from Kasturba Medical College in Mangalore, India.   
The plans for dissemination of findings include presenting at scientific 
conferences and publishing in scholarly journals.
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Introduction
Hypertension is a modifiable risk factor for cardiovascular diseases (CVD) and a major cause of premature death. Early
Identification and prevention lower the risk for the same.1

In 2003, the Joint National Committee in their 7th report on the Prevention, Detection, Evaluation, and Treatment
of Hypertension introduced a new term ‘Prehypertension’ which included SBP (Systolic blood pressure) ranging from
120 – 139mmHg andDBP (Diastolic blood pressure) from 80 – 89mmHg. This was a redefined new criterion to increase
the emphasis on the excess risk factors associated with BP in this range and to bring public attention to the importance of
the prevention of hypertension among all genders.2–5

Globally, the prevalence of prehypertension is 31%with a high conversion rate to hypertension of 30%.2 It is responsible
for almost 62% of cardiovascular and 49% of ischemic heart diseases.5 Prevalence of pre hypertension in a study done in
Korea was reported to be 31.6%.6

The prevalence of pre-hypertension in the Indian subcontinent from a study conducted in 2016 was approximately 47%
among young urban residents.7 A prevalence of 31.5% was observed in South India, 30% inWest India, 24.6% in North
India, and 20.9% in East India.8

A prevalence of 40.2% was noted among males and 30.1% among females.9,10 A prevalence of 42.8% was noted in
southern India.11

Prehypertension is directly linked with hypertension which is a precursor of CVDs. Owing to its high conversion rate to
hypertension, it is important to identify individuals with blood pressures in this category and bring about lifestyle
modifications in them that can prevent them from being hypertensive and from developing cardiovascular diseases later
in life.

Multiple lifestyle modifications lower blood pressure by modifying the risk factors of prehypertension and hyperten-
sion.12 The nutritional requirements of a pre-hypertensive individual can be addressed by adopting a DASH diet (Dietary
Approaches to Stop Hypertension). This diet promotes the reduced intake of salt, incorporating fruits, vegetables, micro-
nutrients, and lean meat instead of full-fat meat, low-fat dairy, nuts, and legumes.13

Physical Inactivity and a sedentary lifestyle are major risk factors for hypertension. Exercise training lowers blood
pressure (SBP: 11 mmHg and DBP: 8 mmHg) in about 75% of the individuals diagnosed with hypertension.14 Another
risk factor for hypertension is salt consumption. Reducing salt intake has been identified as one of the most cost-effective
measure to reduce the risk of cardiovascular diseases, stroke, and coronary artery disease.15

Tobacco use is one of the biggest public health threat world has ever faced and is one of themajor causes of cardiovascular
diseases.16 There is a causal relationship between the harmful use of alcohol and increased levels of blood pressure which
poses it as a risk factor.17,18

Many people with hypertension did not adhere to healthy lifestyle.19 This resulted in poor treatment outcome. This shows
that early identification of individuals with prehypertension along with risk behaviours is important to reduce the burden
of non-communicable diseases. The burden of hypertension and prehypertension were found to be high in rural
setting.20,21 Effective non-pharmacological interventions, health education, and lifestyle modifications have been used
extensively for lowering blood pressure among the pre-hypertensive individuals.

REVISED Amendments from Version 1

The prevalence of pre-hypertension across the globe has been summarized. Themethodology has beenwritten clearly and
appropriate references have been provided wherever applicable. The implication of the study has been added in the
abstract and end of the paper. All the typographical errors have been rectified.

Any further responses from the reviewers can be found at the end of the article
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Research gaps identified
Even though a high prevalence of pre-hypertension is observed in India, there is a paucity of literature on its prevalence in
rural areas of South India. Many hypertensive patients do not adhere or practice life-style modifications to control blood
pressure. Also, adequate emphasis is not given to the importance of halting progression of pre-hypertension blood
pressure levels to hypertensive levels in preventive programs. The present study is undertaken to fill the gap in existing
information on the effectiveness of multi-component intervention in preventing the progression of pre-hypertension to
hypertension among adults in a rural area of South India.

Review of literature
The term “pre-hypertension” was used by the Joint National Committee’s Seventh Report to describe a group of people
who have elevated blood pressure and a greater burden of other risk factors, like obesity, diabetes, dyslipidemia, and
coronary artery disease.2–5

In the Cross-sectional study conducted by McNiece KL et al, the prevalence of prehypertension and hypertension was
15.7% and 3.2% respectively. The factors like risk for overweight or overweight along with the racial trait and gender
were associated with pre-hypertension independently.18

In a cross-sectional study done by Parek A et al. in Vadodara, the prevalence of prehypertension was found to be 24.2%.
The mean systolic and diastolic blood pressures were directly proportional to age. The study concludes that periodic
screening of people, especially high-risk people regularly, can help in the early detection of hypertension and thus prevent
cardiovascular diseases.22

In the study conducted by Parthaje PM on the prevalence of prehypertension in adults in urban South India, blood
pressure levels in the prehypertensive range were found in 343 (55%) of the total 643 adults and 185 (29.6%) had
previously undiagnosed hypertension. Among the study subjects, a higher proportion were females (69.1) and people
in the age group 20 to 39 years (40.5%). A high prevalence of prehypertension was found among the study
population.4

A study, done by Pimenta E. et al which evaluated the effects of pre-hypertension concluded that all prehypertensive
patients should get non-pharmacological treatment with lifestyle changes such as weight loss, dietary changes, and an
increase in daily physical activity because these measures significantly lower the risk of cardiovascular events.23

In an interventional trial conducted by Darviri C. et al. to examine the effectiveness of an 8-week health promotion
program consisting of multiple lifestyle modifications intended to lower blood pressure (BP) in pre-hypertensive and
patients with hypertension, a significant decline in the blood pressures and anthropometry measurements in the
intervention arm was observed when compared to the control arm.24

In a randomized controlled trial studying the importance of multiple lifestyle modifications for patients with prehyper-
tension and hypertension, the intervention tool included health educationmodules regarding various food pattern changes
and increased physical activity. The lifestyle modification and follow-up lasted for twomonths. The study concluded that
combination of various lifestyle interventions, physical activity, and dietary interventions diminished blood pressure and
reduced CVD events.25

A study conductedby Rubinstein A in Latin American countries, showed that after 12months of mHealth (mobile Health)
interventions consisting of diet and physical activity among prehypertensives, there was an increase in daily intake of
fruits and vegetables and a decrease in daily dietary fat, refined sugar, and high sodium post intervention. A reduction in
body weight was also observed at the end of the study period.26

Aim
To study the effectiveness of the multi-component modular intervention on pre-hypertension among adults in a rural area
of Dakshina Kannada District in Karnataka.
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Objectives
The objectives are:

- To develop a comprehensive multi-component module for people with pre-hypertension.

- To assess the effectiveness of modular interventions among prehypertensive individuals.

Methods
Background information on the study area
The study will be conducted in the three selected villages of Kateel, a temple town in theMoodubidri taluk27 of Dakshina
Kannada District of coastal Karnataka in south India. The population of all the selected villages within Kateel Gram
panchayat, according to the census India 2011 is 4470 with 2378 in Kondemula (literacy rate of 87.87%), 1454 in
Nadugodu (literacy rate: 85.82%) and 658 in Kilinjur (89.84%).28

Study design
The initial baseline survey estimated 32% prevalence of prehypertension. One forty-two hypertensive individuals, as per
the sample size calculation will be included in the trial.

This will be an open-label study RCT with the parallel group. The trial will be reported along with the Consolidated
Standards of Reporting Trials (CONSORT).29

The protocol for this study is reported along with Standard Protocol Items: Recommendations for Interventional Trials
(SPIRIT) Guidelines. The Reporting guideline criteria include a completed SPIRIT checklist.30

Study participants
The study population will be selected from the prehypertensive individuals identified during the baseline by simple
random sampling.

Duration of the study
The study will be conducted for one year from June 2021 to Dec 2022.

Sample size calculation
A sample size of 142 prehypertensive individuals (71 in each group with 1:1 allocation) was calculated using the formula
mentioned below and considering a difference in change score of 0.37 (standard deviation- 0.88)26 in SBP between the
intervention and control groups, assuming a clinically acceptable difference of 0.5 irrespective of gender, 95 %
confidence interval, 90% power, and along with 10 % non-response error

N¼ 2� Z1�α=2þZ1�β
� �2

XS2= δ–δ0ð Þ2

Where Z 1-α =1.96 for a 95% confidence interval, Z1-β = 1.281 for 90% power. δ - δ0 = 0.5 (clinically acceptable
difference). S is the combined standard deviation.

Eligibility criteria
Adults of all genders above the age of 18 who are diagnosed with prehypertension will be eligible to participate. Pregnant
women, individuals diagnosed with hypertension, genetic disorders/disabilities, and those who are bedridden will be
excluded. Those who do not give consent will also be excluded from the study.

Sampling method and randomization technique
Simple random sampling will be used to select the study participants from the prehypertensive individuals identified at
the baseline assessment. In this randomized controlled Trial (RCT), 142 individuals irrespective of gender, who are pre-
hypertensives will undergo random allocation to the intervention and control group. i.e. intervention (A) and control
group (B).

Applying the block randomization technique, for allocating the 142 participants into two groups 36 blocks are needed,
with 4 participants in each block (36 blocks x 4 participants =144 participants). The allocation of the participants will be
done by one of the investigator (NK). The collected data will be recorded by another investigator (PM).
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Intervention procedure
A health education module will be developed based on the inputs from the subject experts, an extensive literature review,
and in-depth interviews with the local stakeholders. This will be a multi-component audio-visual module with relevant
textual information.

The creation and curation of the educational module will be done in the vernacular language and local context. Before the
modules are used in the study environment, their content validity will be assessed. The module will contain four parts.

Part Iwill include general knowledge about hypertension, its causes, and risk factors. It will emphasize the importance of
treating it on a prehypertensive level and preventing the conversion to hypertension.

Part IIwill include pictorial demonstrations of various dietary modifications, the food that they should avoid to prevent
the progression of prehypertension to hypertension, and the food that they should eat more to improve their health.

Part IIIwill be about the importance of physical activities, their benefits, different types of exercises, and the guidelines
to follow them.

Part IV will consist of different kinds of stress and anxiety relieving techniques and the guidelines to follow them.

The expected group size per session will be 10. The interventional session will be administered by the investigator.

Three sessions of multi component modular intervention with a duration of 20 minutes each will be administered to the
pre-hypertensive individuals in the intervention group at an interval of three months.

Sessions will be conducted in groups at the Rural Health Training Centre of Kasturba Medical College at Kateel. The
participants missing one intervention session will be contacted and will be rescheduled with a different group.
Participants in the study who miss two or more sessions will be deemed to have dropped out.

Instruments used for data collection
A Pretested, content validated and semi-structured questionnaire will be used. The instrument will include the following
sections: A)General participant information B)Knowledge about high blood pressure, C)WHOSTEPSQuestionnaire,31

D) Perceived Stress Scale,32 E) Socio-economic scale.33

Data collection methodology
The study area will be visited on a pre-informed date. All the selected individuals (n=142) with prehypertension from the
three villages of Kateel will be included. Participants will be then approached in their houses. They will be explained in
their vernacular language regarding the objectives of the study and a participant information sheet will be provided to
each one of them which consists of details regarding any queries on dropping out. Written informed consent will be
obtained from the participants who are willing to take part. Each eligible participant will be interviewed, and their
anthropometric measurements and blood pressure will be measured using standard methods.31 Stress levels will be
assessed. It will be in the form of a 5-point Likert scale will be used. The responses ranging from strongly agree (5) to
strongly disagree (1) will be recorded. The control group will receive standard patient care.

The intervention and control groups will be followed up every four months. On each visit, the blood pressure and
anthropometry of the intervention group will be recorded at Rural Health Training Centre (RHTC), Kateel. The study
participants allocated to the control group will be followed up in their houses.

A daily track record of diet, physical activity, and stress reduction activities will be maintained by the participants. This
will be verified by the investigator during each intervention session. At the end of the fourth follow-up session, an
assessment will be done concerning their perception of hypertension, perceived stress, usage of tobacco and alcohol, and
anthropometric measurements.

The data will be collected by the Investigator.
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CONSORT diagram29

Test procedures
Measurement of weight31

A portable digital weighing scale will be used to measure weight. The person will be requested to take off their shoes,
slippers, sandals, and socks before being instructed to step one foot onto either side of the scale. The instructions will be
given to the participant to stand still with their arms at their sides and to face forward. On the instrument, theweight will be
measured in kilos to the nearest 0.1 cm. After each use, the scale will be reset to zero.
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Measurement of height31

A portable length measuring board will be used to measure height. The participant will be required to take off their shoes,
slippers, sandals, and/or headgear which includes a hat, cap, hair bows, comb, etc It will be measured over a thin fabric.
The participant will be instructed to face the investigator while standing on the board. The contestantmust standwith their
feet together, their heels pressed up against the backboard, and their knees straight. The subject is instructed to maintain a
straight-ahead gaze with eyes level with ears. By lowering the measuring arm to the patient’s head, the reading will be
measured to the nearest 0.1 cm.31

Body mass index31

The formula to calculate BMI will be

BMI¼Weight in kgð Þ= height in metersð Þ2
n o

Asian BMI Classification:

< 18.5 kg/m2 = underweight

>18.5-22.9 kg/m2 = ideal

>23-24.9 kg/m2 = overweight

> 25 kg/m2 = obese

Measurement of waist-circumference31

A tape with consistent tension will be used to measure waist circumference. It will be measured at the midpoint
between the bottom of the last rib and the top of the iliac crest at the end of regular respiration while the arms are
relaxed at the sides. The participant will be instructed to wrap the tape over themselves, and the investigator will assist
them in positioning it properly. The subject will be instructed to stand with their feet together, their weight spread
evenly over both feet, and

their arms relaxed by their sides. Only one reading of the measurement will be made at the level of the tape, to the closest
0.1 cm.

Measurement of hip-circumference31

Hip circumference will be measured using a constant tension tape. The measurement will be taken with the subject
minimally clothed. The individual is instructed to stand with their feet together, their weight evenly spread over
both feet, and their arms at their sides. The tape would be positioned horizontally over the maximum circumference
of the buttocks. Measurement will be read at the level of the tape to the nearest 0.1 cm. It will be measured only
once.31

Waist - hip ratio (WHR)31

WHR will be calculated using the formula

WaistHipRatio¼waist circumference=hip circumference:

As recommended by the WHO,

< 0:9�Normal> 0:9�High Menð Þ

< 0:85�Normal> 0:85�high Womenð Þ
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Physical activity31

The subjects were questioned regarding their physical activities during work and leisure time using WHO STEPS
questionnaire.

1) Sedentary: Any daytime behaviour that involves spending less than 1.5 metabolic equivalents (METs) of
energy when sitting, reclining, or lying down is considered sedentary behaviour.

2) Moderate: physical activities that required moderate effort and increases the pulse rate, eg: brisk walking,
dancing, painting houses, roofing, thatching, household chores, moving loads less than 20 kg.

3) Rigorous: Highly strenuous activity resulting in fast breathing and a significant rise in heart rate. such as
jogging, swimming quickly, digging trenches, volleyball, and lifting loads weighing more than 20 kg.

WHO recommendations for physical activity:

150 minutes of moderate-intensity exercise each week, 75 minutes of vigorous-intensity exercise, or an equivalent
amount of both moderate- and vigorous-intensity exercise that results in at least 600 MET-minutes.

Blood pressure measurement31

Using a digital automatic blood pressuremonitor, blood pressure will bemeasured. Participants will be requested to sit on
a chair with their feet flat on the floor, their legs uncrossed, and their backs supported. At the level of the heart, the cuff will
be placed on the patient’s uncovered upper arm. It will be placed over the brachial artery. A maximum of two fingers
should fit between the distal portion of the cuff and the skin when it is properly positioned. A few centimeters (one-two)
above the antecubital fossa will be where the distal portion of the cuff is placed. After detecting a pulse, the monitor will
begin taking measurements. Three measurements will be done and the average of the second and third reading will be
taken.

Outcome measures
• Mean change in blood pressure measurements (SBP, DBP)

• Change in mean BMI, waist circumference and hip circumference, WHR

• Difference in the usage of tobacco and alcohol

• Change in mean stress levels.

Data management
The collected data will be entered into an excel sheet. After the entry, the data will be cleaned and the missing information
will be obtained by reaching out to the study participant. Validation of the proforma will be checked with 10% of the data
obtained. A committee for data management will not be formed. The data will be kept confidential with password
protection. It will be coded and analyzed using the software ‘IBM Corp. Released 2017. IBM SPSS Statistics for
Windows, Version 25.0. Armonk, NY: IBM Corp.34

Data analysis
Results will be expressed as proportions and summary measures (Mean�SD). Appropriate tables and figures will be
used. Intention to treat analysis (ITT) will be followed.

The variables will be compared across the prehypertensive and the normotensive groups using the chi-square test. The
factors associated with prehypertension will be studied using Binary logistic regression and multivariate logistic
regression. The ‘Hosmer and Lemeshow goodness-of-fit test will be used to assess the fit of the logistic model. A P
value < 0.05 will be considered a significant association between predictive and outcome variables (Prehypertension).
The confidence intervals (95%) for both the unadjusted and adjusted odds ratios will be reported.

The baseline and post-intervention values across the intervention and control groups will compare using the Mann-
Whitney U test for the data that are non-normally distributed and an independent t-test will be used for the normally
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distributed data (SBP, DBP, BMI, WHR, and stress levels) and chi-square test (Usage of Alcohol and Tobacco). The
change score within the group will be compared using repeated measures of ANOVA (WHR) and Friedman’s test (SBP,
DBP, BMI, and Stress). A ’p-value less than < 0.05 will signify statistical significance.

Implications
The findings of this studymay help in prioritizing the resources towards the reduction of NCD risk factor. The urban areas
have better access to healthcare facilities, including hospitals, clinics, and specialists which allows for more frequent
check-ups, early diagnosis, and timely treatment. In Rural areas there is limited access to healthcare services, with fewer
healthcare facilities and specialists available. As a result, individuals in rural areas may face challenges in getting regular
check-ups and accessing specialized care. The multi-component module developed can be used for conducting health
education sessions among pre-hypertensive adults in rural areas.

Such modular educational interventions will encourage individuals to adapt healthy lifestyle and self-care practices
which can promote healthy living.

Study status
Currently, the participants have been recruited and two sessions of multi-modular comprehensive intervention have been
conducted for the participants in the intervention group.

Ethical consideration
IEC (Institutional Ethics Committee) of Kasturba Medical College, Mangalore has approved the study (IECKMCMLR-
12/2020/399).

Any changes in the protocol during the course of the study will be submitted to the IEC and approval will be obtained.

This trial is registered prospectively in CTRI India (CTRI/2021/11/037852). Necessary permissions will be obtained
from the district health authorities.

A participant information sheet will be administered to all participants. Participants who agree to take part in the studywill
be asked for a written statement of informed consent. The participant information data will be kept in confidence.

Data Monitoring

Interim analysiswill be conducted at 6months after the initiation of the study. Trial conduct audit will be carried out by the
investigators at regular interval of 3 months. No known adverse effect is associated with this study. A separate Data
Monitoring Committee (DMC) will not be constituted. The modular intervention will be administered among the
participants in the control group at the end of the study.

Author contributions
Neneh Feren

Roles: Conceptualization, Validation, Writing – Original Draft Preparation, Writing – Review & Editing

Rekha Thapar

Roles: Conceptualization, Supervision, Writing – Original Draft Preparation, Writing – Review & Editing

Prasanna Mithra

Roles: Methodology, Supervision, Writing – Original Draft Preparation, Writing – Review & Editing

Nithin Kumar

Roles: Methodology, Supervision, Writing – Original Draft Preparation, Writing – Review & Editing

Ramesh Holla

Roles: Methodology, Supervision, Writing – Original Draft Preparation, Writing – Review & Editing

Page 10 of 22

F1000Research 2023, 12:667 Last updated: 03 OCT 2023



Darshan BB

Roles: Methodology, Supervision, Writing – Original Draft Preparation, Writing – Review & Editing

Himani Kotian

Conceptualization, Data Curation, Software, Review and Editing

Data availability
Underlying data
No underlying data is associated with this article.

Extended data
Open Source Framework: Effectiveness of multi-component modular intervention among adults with prehypertension in
a village of Dakshina Kannada district - a community-based interventional study – protocol, https://doi.org/10.17605/
OSF.IO/X7N2C.35

The supplementary materials available are:

- Informed consent form and participant information sheet

- Questionnaire

- SPIRIT checklist

- Consort diagram

Reporting guidelines
SPIRIT checklist. Open Science Framework. EFFECTIVENESS OF MULTI-COMPONENT MODULAR INTER-
VENTION AMONG ADULTS WITH PREHYPERTENSION IN A VILLAGE OF DAKSHINA KANNADA DIS-
TRICT - A COMMUNITY-BASED INTERVENTIONAL STUDY – PROTOCOL. DOI: https://doi.org/10.17605/
OSF.IO/YWSJ4

Data are available under the terms of the Creative Commons Attribution 4.0 International license (CC-BY 4.0).

Acknowledgements
We thank the Manipal Academy of Higher Education in Manipal, India, the Durga Sanjeevani Manipal Hospital in
Kateel, Dakshina Kannada, and Kasturba Medical College in Mangalore for their assistance in making this study
possible.

References

1. World Health Organisation: Non-communicable diseases.
Hypertension. Geneva: World Health Organisation; 2011 [updated
2020; cited 2020 Nov 1].
Reference Source

2. Chobanian AV, Bakris GL, Black HR, et al.: The seventh report of the
JointNational Committee onPrevention, Detection, Evaluation,
and Treatment of High Blood Pressure. The JNC 7 Report. JAMA.
2003; 289: 2560–2572.
Publisher Full Text

3. Zhang W, Li N: Prevalence, risk factors, and management of
prehypertension. Int. J. Hypertens. 2011; 2012: 1–6.

4. Parthaje PM, Unnikrishnan B, Thankappan KR, et al. : Prevalence
and Correlates of Prehypertension among Adults in Urban
South India. Asia-Pac. Public Health. 2016; 28: 93S–101S.
Publisher Full Text

5. Ruilope LM: Can the effectiveness of hypertensionmanagement
be improved? Expert. Rev. Cardiovasc. Ther. 2013; 11(6): 689–695.
Publisher Full Text

6. Choi KM, Park HS, Han JH, et al. : Prevalence of prehypertension
and hypertension in a Korean population. Korean National
Health andNutrition Survey 2001.Hypertension. 2006 Aug 1; 24(8):
1515–1521.
PubMed Abstract|Publisher Full Text

7. Moinuddin A, Gupta R, Saxena Y: Assessment of anthropometric
indices, salt intake and physical activity in the etiology of
prehypertension. J. Clin. Diagn. Res. 2016; 10(2): 11–14.

8. Singh RB, Fedacko J, Pella D, et al.: Prevalence and risk factors for
prehypertension and hypertension in five Indian cities. Acta
Cardiol. 2011; 66(1): 29–37.
PubMed Abstract|Publisher Full Text

Page 11 of 22

F1000Research 2023, 12:667 Last updated: 03 OCT 2023

https://doi.org/10.17605/OSF.IO/X7N2C
https://doi.org/10.17605/OSF.IO/X7N2C
https://doi.org/10.17605/OSF.IO/YWSJ4
https://doi.org/10.17605/OSF.IO/YWSJ4
https://creativecommons.org/licenses/by/4.0/legalcode
https://www.who.int/news-room/fact-sheets/detail/hypertension
https://doi.org/10.1001/jama.289.19.2560
https://doi.org/10.1177/1010539515616453
https://doi.org/10.1586/erc.13.18
http://www.ncbi.nlm.nih.gov/pubmed/16877953
https://doi.org/10.1097/01.hjh.0000239286.02389.0f
https://doi.org/10.1097/01.hjh.0000239286.02389.0f
https://doi.org/10.1097/01.hjh.0000239286.02389.0f
http://www.ncbi.nlm.nih.gov/pubmed/21465750
https://doi.org/10.1080/AC.66.1.2064964
https://doi.org/10.1080/AC.66.1.2064964
https://doi.org/10.1080/AC.66.1.2064964


9. Gupta R, Deedwania PC, Achari V, et al. : Normotension,
prehypertension, and hypertension in urban middle-class
subjects in India. Prevalence, awareness, treatment, and
control. Am. J. Hypertens. 2013 Jan 1; 26(1): 83–94.
PubMed Abstract|Publisher Full Text

10. Jha SK, Vandana S, Rawat CMS, et al.:Prevalence anddeterminants
of prehypertension andhypertension amongadults in anurban
area in Haldwani city of Nainital. A population based cross-
sectional study. Indian J. Prev. Soc. Med. 2015; 46: 42–48.

11. Udayar SE, Thatuku ST, Jevergiyal DP, et al. : Prevalence and
predictors of prehypertension and hypertension in adult
population of rural Southern India—An epidemiological study.
Fam. Med. Prim. Care Rev. 2021 Jul; 10(7): 2558–2565.
PubMed Abstract|Publisher Full Text|Free Full Text

12. Appel LJ: Effects of Comprehensive Lifestyle Modification on
Blood Pressure Control: Main Results of the PREMIER Clinical
Trial. JAMA. 2003; 289(16): 2083–2093.
PubMed Abstract

13. Mahmood S, Shah KU, Khan TM, et al. : Non- pharmacological
management of hypertension: in the light of current research.
Ir. J. Med. Sci. 2019; 188(2): 437–452.
PubMed Abstract|Publisher Full Text

14. Hagberg JM, Park JJ, BrownMD: The role of exercise training in the
treatment of hypertension: An update. Sports Med. 2000; 30(3):
193–206.
Publisher Full Text

15. World Health Organisation: Newsroom. Healthy diets: Fact sheet.
Geneva:WorldHealthOrganisation. 2018 [updated 2020; cited 2020
Nov 1].
Reference Source

16. World Health Organisation: Newsroom. Tobacco Factsheet. Geneva:
World Health Organisation; 2015 [updated 2020; cited 2020 Oct 20].
Reference Source

17. World Health Organisation: Health Topics. Harmful use of Alcohol.
Geneva:WorldHealthOrganisation; 2014 [updated 2020; cited 2020
Sept 30].
Reference Source

18. McNiece KL, Poffenbarger TS, Turner JL, et al. : Prehypertension:
epidemiology, consequences, and treatment. J. Pediatr. 2007;
150(6): 640–644.e1.
Publisher Full Text

19. Tam HL, Chair SY, Leung ISH, et al. : US Adults Practicing Healthy
Lifestyles Before and During COVID-19. Comparative Analysis of
National Surveys. JMIR Public Health Surveill. 2023; 9: e45697.
PubMed Abstract|Publisher Full Text|Free Full Text

20. Bâ HO, Camara Y, Menta I, et al. : Hypertension and Associated
Factors in Rural and Urban Areas Mali: Data from the STEP 2013
Survey. Int. J. Hypertens. 2018; 2018: 34–36.

21. Ratovoson R, Rasetarinera OR, Andrianantenaina I, et al. :
Hypertension, a Neglected Disease in Rural and Urban Areas in
Moramanga, Madagascar. PLoS One. 2015; 10(9): e0137408.
PubMed Abstract|Publisher Full Text|Free Full Text

22. Parekh A, ParekhM, Vadasmiya D, et al.: Study of Prehypertension
&Hypertension in a rural area of Vadodara district. Int. J. Med. Sci.

Public Health. 2013; 2(1): 117–120.
Publisher Full Text

23. Pimenta E, Oparil S: Prehypertension: epidemiology,
consequences, and treatment. Nat. Rev. Nephrol. 2010; 6: 21–30.
PubMed Abstract|Publisher Full Text

24. Darviri C, Artemiadis AK, Protogerou A, et al.: A HEALth promotion
and STRESS Management Program (HEAL-STRESS study) for
prehypertensive and hypertensive patients: a quasi-
experimental study in Greece. J. Hum. Hypertens. 2016; 30(6):
397–403.
PubMed Abstract|Publisher Full Text

25. Li J, ZhengH, DuHB, et al.: Themultiple lifestylemodifications for
patients with prehypertension and hypertension patients: a
systematic review protocol. BMJ Open. 2014; 4(8): e004920.
Publisher Full Text

26. Rubinstein A, Miranda JJ, Beratarrechea A, et al. : Effectiveness of a
mHealth intervention to improve the cardio-metabolic profile
of people with prehypertension in low-resource urban settings
in Latin America: a randomized controlled trial. The Lancet
Diabetes Endocrinol. 2016; 4(1): 52–63.
PubMed Abstract|Publisher Full Text

27. TNN: Moodabidri, Kadaba becomes new taluks.Times of India;
2019 May 9 [cited 2020 Oct 14].
Reference Source

28. Ministry of HomeAffairs, Office of the Registrar General and Census
Commissioner: Census 2011, Primary Census Abstracts. New Delhi:
Government of India, Office of the Registrar General and Census
Commissioner; 2011 [cited 2020 Oct 30].
Reference Source

29. Consort: The CONSORT Flow Diagram: [cited 2020 Nov 13].
Reference Source

30. The SPIRIT Statement: Standard Protocol Items: Recommendations
for Interventions Trials. [cited 2022 Oct 22]
Reference Source

31. World Health Organisation: WHO STEPS Instrument. Geneva: World
Health Organisation; [updated 2017; cited 2020 Nov 1].
Reference Source

32. Cohen S, Kamarck T, Mermelstein R: A global measure of
perceived stress. J. Health Soc. Behav. 1983; 24: 385–396.
Publisher Full Text

33. Pandey VK, Aggarwal P, Kakkar R: Modified BG Prasad Socio-
economic Classification, Update-2019. Indian J. Community Health.
2019 Jan; 31(1): 150–152.
Publisher Full Text

34. IBM Corp: IBM SPSS statistics for Windows, version 25.0. ArmonkNY:
IBM Corp; 2017.
Reference Source

35. Thapar R, Feren N, Unnikrishnan B, et al. : EFFECTIVENESS OF
MULTI-COMPONENT MODULAR INTERVENTION AMONG
ADULTS WITH PREHYPERTENSION IN A VILLAGE OF DAKSHINA
KANNADA DISTRICT - A COMMUNITY-BASED INTERVENTIONAL
STUDY – PROTOCOL. 2023, September 13.
Publisher Full Text

Page 12 of 22

F1000Research 2023, 12:667 Last updated: 03 OCT 2023

http://www.ncbi.nlm.nih.gov/pubmed/23382331
https://doi.org/10.1093/ajh/hps013
https://doi.org/10.1093/ajh/hps013
https://doi.org/10.1093/ajh/hps013
http://www.ncbi.nlm.nih.gov/pubmed/34568136
https://doi.org/10.4103/jfmpc.jfmpc_2415_20
https://doi.org/10.4103/jfmpc.jfmpc_2415_20
https://doi.org/10.4103/jfmpc.jfmpc_2415_20
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8415680
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8415680
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8415680
http://www.ncbi.nlm.nih.gov/pubmed/12709466
http://www.ncbi.nlm.nih.gov/pubmed/30136222
https://doi.org/10.1007/s11845-018-1889-8
https://doi.org/10.1007/s11845-018-1889-8
https://doi.org/10.1007/s11845-018-1889-8
https://doi.org/10.2165/00007256-200030030-00004
https://www.who.int/news-room/fact-sheets/detail/healthy-diet
HTTPS://www.who.int/news-room/fact-sheets/detail/tobacco
https://www.who.int/health-topics/alcohol#tab=tab_1
https://doi.org/10.1016/j.jpeds.2007.01.052
http://www.ncbi.nlm.nih.gov/pubmed/36940169
https://doi.org/10.2196/45697
https://doi.org/10.2196/45697
https://doi.org/10.2196/45697
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10131672
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10131672
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10131672
http://www.ncbi.nlm.nih.gov/pubmed/26355997
https://doi.org/10.1371/journal.pone.0137408
https://doi.org/10.1371/journal.pone.0137408
https://doi.org/10.1371/journal.pone.0137408
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4565657
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4565657
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4565657
https://doi.org/10.5455/ijmsph.2013.2.117-120
http://www.ncbi.nlm.nih.gov/pubmed/19918256
https://doi.org/10.1038/nrneph.2009.191
https://doi.org/10.1038/nrneph.2009.191
https://doi.org/10.1038/nrneph.2009.191
http://www.ncbi.nlm.nih.gov/pubmed/26424102
https://doi.org/10.1038/jhh.2015.99
https://doi.org/10.1038/jhh.2015.99
https://doi.org/10.1038/jhh.2015.99
https://doi.org/10.1136/bmjopen-2014-004920
http://www.ncbi.nlm.nih.gov/pubmed/26653067
https://doi.org/10.1016/S2213-8587(15)00381-2
https://doi.org/10.1016/S2213-8587(15)00381-2
https://doi.org/10.1016/S2213-8587(15)00381-2
https://timesofindia.indiatimes.com/city/mangaluru/moodbidri-kadaba-become-new-taluks/articleshow/68325957.cms
https://censusindia.gov.in/Ad_Campaign/Referance_material.html
http://www.consort-statement.org/consort-statement/flow-diagram
https://www.spirit-statement.org
https://www.who.int/ncds/surveillance/steps/instrument/en/
https://doi.org/10.2307/2136404
https://doi.org/10.47203/IJCH.2019.v31i01.025
https://www.ibm.com/support/pages/downloading-ibm-spss-statistics-25
https://doi.org/10.17605/OSF.IO/X7N2C


Open Peer Review
Current Peer Review Status:   

Version 2

Reviewer Report 03 October 2023

https://doi.org/10.5256/f1000research.155720.r208639

© 2023 Tam H. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Hon Lon Tam   
The Nethersole School of Nursing, The Chinese University of Hong Kong, Hong Kong, Hong Kong 

No new concern is raised in the revised version.
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Cardiometabolic diseases, controlled trial, systematic review, meta-analysis, 
gerontological nursing

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 25 September 2023

https://doi.org/10.5256/f1000research.155720.r208638

© 2023 Magutah K. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Karani Magutah   
Moi University, Eldoret, Uasin Gishu County, Kenya 

I have no further comments
 
Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Medical physiology and epidemiology

 
Page 13 of 22

F1000Research 2023, 12:667 Last updated: 03 OCT 2023

https://doi.org/10.5256/f1000research.155720.r208639
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-0344-6262
https://doi.org/10.5256/f1000research.155720.r208638
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0003-3105-2981


I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 1

Reviewer Report 06 July 2023

https://doi.org/10.5256/f1000research.141793.r178670

© 2023 Tam H. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Hon Lon Tam   
The Nethersole School of Nursing, The Chinese University of Hong Kong, Hong Kong, Hong Kong 

Abstract: 
The use of abbreviation in abstract is not a common practice. CVD was not introduced before the 
first use. Please add a section to describe the significance and contribution of the study to current 
research and practice.  
 
Introduction

The use JCN7 was good, but the it was very old. Also, none of the cited Reference #2-4 was 
the direct JNC7 document. There are many updated hypertension guidelines you can refer 
to (1-3). 
 

1. 

You mentioned lifestyle modifications were important to pre-hypertension people. Please 
summarize the points as it was too long now. 
 

2. 

Please summarize the prevalence of pre-hypertension from various studies. 
 

3. 

You may mention that many people with hypertension did not adhere to healthy lifestyles 
(4). You can use this point to link with the development of interventions for pre-hypertensive 
people. 
 

4. 

You described that several studies had shown the effectiveness of using multi-components 
to improve blood pressure and lifestyles among pre-hypertensive people, What was the 
value/significance of current study?

5. 

 
Methods:

Where are the villages, South, North, East or West India? Any specific reasons to select these 
villages? 
 

1. 

The study had been done in Dec 2022. Why to publish a study protocol, but not the study 
findings? 

2. 
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"For getting a block of four participants with an equal .... The participants will be allocated 
into either group in a batch of four." Might not be necessary. 
 

3. 

Please describe the development of the intervention. Any guideline to follow the 
development of the content?  
 

4. 

What will be the expected group size? Who delivered the education? What was the interval 
between each session, daily, weekly? 
 

5. 

It was unclear that there were 4 modules, but only 3 sessions. Please describe with modules 
will be delivered in session 1, 2, and 3. 
 

6. 

How to control subject contamination between intervention and control groups? 
 

7. 

Please update blood pressure measurement. It has been suggested to measure at least 
twice in one measurement (1-3).  
 

8. 

Who collect the data from the participants? Who assign the participants to groups? 
 

9. 

The use of ITT is good, but how to treat missing data? 
 

10. 

The change score within the group will be compared using repeated measures of ANOVA 
and Friedman’s test. Any test to examine the change between groups (intervention vs 
control)?

11. 

Implications: 
 
Please use paragraph format. Urban-rural disparities in hypertension management has been 
shown globally for years (4, 5, 6). The authors need to make further discussion. 
 
Figure: 
There was only 71 participants assigned to intervention group, but 72 will receive the modules? 
 
Suggested references:

Unger T, Borghi C, Charchar F, et al. 2020 International Society of Hypertension Global 
Hypertension Practice Guidelines. Hypertension. 2020;75(6):1334-1357. 
 

1. 

Whelton PK, Carey RM, Aronow WS, et al. 2017 
ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, 
Detection, Evaluation, and Management of High Blood Pressure in Adults: A Report of the 
American College of Cardiology/American Heart Association Task Force on Clinical Practice 
Guidelines. Journal of the American College of Cardiology. 2018;71(19):e127-e248. 
 

2. 

Williams B, Mancia G, Spiering W, et al. 2018 ESC/ESH Guidelines for the management of 
arterial hypertension. European Heart Journal. 2018;39(33):3021-3104. 
 

3. 

Tam HL, Chair SY, Leung ISH, Leung LYL, Chan ASW. US Adults Practicing Healthy Lifestyles 
Before and During COVID-19: Comparative Analysis of National Surveys. JMIR Public Health 

4. 
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and Surveilance. Mar 31 2023;9:e45697. 
 
Ba HO, Camara Y, Menta I, et al. Hypertension and Associated Factors in Rural and Urban 
Areas Mali: Data from the STEP 2013 Survey. International Journal of Hypertension. 
2018:6959165. 
 

5. 

Ratovoson R, Rasetarinera OR, Andrianantenaina I, Rogier C, Piola P, Pacaud P. 
Hypertension, a Neglected Disease in Rural and Urban Areas in Moramanga, Madagascar. 
PLoS One. 2015;10(9):e0137408.

6. 
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Is the study design appropriate for the research question?
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Reviewer Expertise: Cardiometabolic diseases, controlled trial, systematic review, meta-analysis, 
gerontological nursing

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 06 Sep 2023
Rekha Thapar 

1.The use of abbreviation in abstract is not a common practice. CVD was not introduced 
before the first use. Please add a section to describe the significance and contribution of the 
study to current research and practice.  
 
Response 
Thank you sir for the suggestion. We have included a section on the importance of the study 
in the abstract. The use of abbreviations before the first use has been rectified in the 
manuscript. 
 
2.The use JCN7 was good, but the it was very old. Also, none of the cited Reference #2-4 was 
the direct JNC7 document. There are many updated hypertension guidelines you can refer 
to (1-3). 
 
Response 
Thank you sir for your observation. The term prehypertension was a classification 
introduced in JNC VII. The main objective of the trial is to study the effect of modular 
intervention in halting the progress of prehypertensives to overt hypertension. 
Prehypertension was initially redefined in JNC 7. Our focus is on individuals with 
prehypertension as they can progress to hypertension. Since the main focus of our study is 
on pre-hypertensives we have used the JNC-VII report. 
 
3.You mentioned lifestyle modifications were important to pre-hypertension people. Please 
summarize the points as it was too long now. 
 
Response 
Thank you, sir. We have summarized the points as per your suggestion. 
 
4.Please summarize the prevalence of pre-hypertension from various studies. 
 
Response 
Thank you. We have incorporated the suggestion in the manuscript.  
 
5.You may mention that many people with hypertension did not adhere to healthy lifestyles 
(4). You can use this point to link with the development of interventions for pre-hypertensive 
people. 
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Response 
Thank you sir We have incorporated your suggestion in the manuscript.  
 
6.You described that several studies had shown the effectiveness of using multi-
components to improve blood pressure and lifestyles among pre-hypertensive people, 
What was the value/significance of current study? 
 
Response 
Thank you, sir. 
Studies using multi-component modular interventions have not been conducted previously 
in our study setting. 
The intervention in our study will be administered using a module that is easy to 
comprehend and practice with the participants. 
Modular interventions break down the process of improving health into manageable steps 
or modules, making it easier for individuals to implement changes gradually. The active 
food tracking component will self-motivate the participants to adopt healthy behaviour. 
 
7.Where are the villages, South, North, East or West India? Any specific reasons to select 
these villages? 
Response 
The villages selected for the study are located in the southern part of India. These villages 
are the rural field practice area of the Department of Community Medicine, KMC Mangalore, 
to which the authors of the study are affiliated to. 
 
8.The study had been done in Dec 2022. Why to publish a study protocol, but not the study 
findings? 
Response 
Analysis of the data is still underway.  
 
9."For getting a block of four participants with an equal .... The participants will be allocated 
into either group in a batch of four." Might not be necessary. 
Response 
Thank you, sir.  We have removed the same from the manuscript.  
 
10.Please describe the development of the intervention. Any guideline to follow the 
development of the content?  
Resposne 
The intervention module is prepared based on the recommendations from WHO STEPS and 
National programme for prevention & control of cancer, diabetes, cardiovascular diseases & 
stroke (NPCDCS. 
 
11. What will be the expected group size? Who delivered the education? What was the 
interval between each session, daily, weekly? 
Response 
The expected group size is 10 and the sessions are delivered by the principal investigator 
once in three months. 
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12. It was unclear that there were 4 modules, but only 3 sessions. Please describe with 
modules will be delivered in session 1, 2, and 3. 
Response 
The intervention tool (module) consists of four components. All the components are 
delivered during all three sessions. 
 
13. How to control subject contamination between intervention and control groups? 
Response 
At the designing stage, we thought of assigning one of the selected villages for intervention 
and another selected village as control. However, this approach might result in an unequal 
number of prehypertensives in the intervention and control arm. 
Only one prehypertensive from every household will be recruited for the study to prevent 
cross-contamination. 
 
14. Please update blood pressure measurement. It has been suggested to measure at least 
twice in one measurement (1-3).  
Response 
Thank you sir. We have updated the measurements. 
 
15. Who collect the data from the participants? Who assigns the participants to groups? 
Response 
The data is collected by the principal investigator (NF). Randomization and record keeping 
was done by co-investigators 
 
16. The use of ITT is good, but how to treat missing data? 
Response 
The imputation technique will be used to treat the missing data. Also, the sample size was 
calculated considering a 10% loss to follow-up. 
The same has been incorporated in the manuscript. 
 
18. The change score within the group will be compared using repeated measures of 
ANOVA and Friedman’s test. Any test to examine the change between groups (intervention 
vs control) 
Response 
Thank you, sir. Mann Whitney U tests will be used to examine the change between groups. 
The same has been included in the manuscript. 
 
19. Please use paragraph format. Urban-rural disparities in hypertension management have 
been shown globally for years (4, 5, 6). The authors need to make further discussion. 
Response 
Thank you, sir. We have incorporated the changes as per your suggestion. 
 
20. There was only 71 participants assigned to intervention group, but 72 will receive the 
modules? 
Response 
Thank you sir for pointing out the mismatch in the number. The same has been corrected in 
the manuscript.  
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I have 2 major and 1 minor comments as here below:
This is a trial and will have interventions in the one group and not the other (control). 
Participants are drawn from the same villages/community and this is likely to have 
contamination where individuals in the control group may see and be influenced by those in 
the intervention group. There is need for careful quality control considerations to fend off 
likely cross-over mainly from control to intervention arm when the investigators do not 
want this. One way to do this is having separate but homogenous villages for intervention 
and the control group. 
 

1. 

To avoid a likely recall bias that may be introduced by weekly tracking of diet that 
participants were on throughout a week that has already passed, this could either be done 
more regularly (like twice a week) or have participants fill daily record-logs after every meal 
or at the end of every day. These records can thereafter be collected at the end of the week. 
This will help reduce recall bias that may compromise quality of the results. 
 

2. 

Physical activity (PA) should be defined such that the intensity to be considered, the length 
and the frequency is clear for the reader. Usually, we have mild, moderate and vigorous 
intensity PA. Because participation in either may yield differing outcomes, the investigators 
may need to in their intervention have only form form that the participants could adopt. 
Similarly, the number of minutes in a week that is determined by the frequency and the 
length for each session could be clarified.

3. 

 
Is the rationale for, and objectives of, the study clearly described?
Yes

Is the study design appropriate for the research question?
Partly

Are sufficient details of the methods provided to allow replication by others?
Partly
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Are the datasets clearly presented in a useable and accessible format?
Yes
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Reviewer Expertise: Medical physiology and epidemiology

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 06 Sep 2023
Rekha Thapar 

1.This is a trial and will have interventions in the one group and not the other (control). 
Participants are drawn from the same villages/community and this is likely to have 
contamination where individuals in the control group may see and be influenced by those in 
the intervention group. There is need for careful quality control considerations to fend off 
likely cross-over mainly from control to intervention arm when the investigators do not 
want this. One way to do this is having separate but homogenous villages for 
intervention and the control group. 
 
Response 
Thank you sir for your suggestion. 
At the designing stage, we thought of assigning one of the selected villages for intervention 
and another selected village as control. However, this approach might result in an unequal 
number of prehypertensives in the intervention and control arm. 
 
Only one prehypertensive from every household will be recruited for the study to prevent 
cross-contamination. 
 
2. To avoid a likely recall bias that may be introduced by weekly tracking of diet that 
participants were on throughout a week that has already passed, this could either be done 
more regularly (like twice a week) or have participants fill daily record-logs after every 
meal or at the end of every day. These records can thereafter be collected at the end of 
the week. This will help reduce recall bias that may compromise the quality of the results. 
 
Response  
Thank you sir. We have incorporated your suggestion to record-log every meal of the 
participant on a daily basis. 
The manuscript has been modified accordingly 
 
3. Physical activity (PA) should be defined such that the intensity to be considered, the 
length and the frequency is clear for the reader. Usually, we have mild, moderate and 
vigorous intensity PA. Because participation in either may yield differing outcomes, the 
investigators may need to in their intervention have only form that the participants could 
adopt. Similarly, the number of minutes in a week that is determined by the frequency and 
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the length for each session could be clarified. 
 
Response 
The definition and recommendations for physical activity have been incorporated from the 
WHO-STEPS questionnaire. 
The STEPS questionnaire includes questions to assess an individual's level of physical 
activity. It typically covers aspects such as the frequency, duration, and intensity of physical 
activity, as well as the types of activities individuals engage in (e.g., walking, cycling, sports).  
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