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Proposed Research
PG1A Guidance notes for completing the PG1 form can be found on the intranet at http://www.uwtsd.ac.uk/academic-office/appendices-and-forms/ 

	Current Proposed Title (20 / 30 words):

	Frequency and Intensity of Strength Training in Older Middle-Aged Women.

	 
Background & Context (approx. 500 words)

	
Current evidence, such as hat by Von Haehling et al (2010) and Delmonico et al (2009) identifies that late middle aged women (45-65 years) are likely to have reduced skeletal muscle mass and lower physical capacities compared to those who train on a regular basis. By the age of 50 years research by Hughes et al (2002) suggests this muscle loss, termed sarcopenia could be as much as 1-2% per year, and left uncheck by the age of 60 this could increase to 3% per year. In addition, menopausal reductions in plasma oestrogen and testosterone that also occur around this age are likely to accelerate muscle loss (Iannuzzie-Sucich et al, 2002).

If, as Marcell (2003) identifies the on-set of symptoms associated with sarcopenia are determined by the initial amount of muscle mass and the rate it progresses, then inactive post-menopausal women are in a high risk category. This will manifest in a reduced quality of life, increase the health concerns associated with frailty (Rolland et al, 2008) and lead to early mortality (Landi et al, 2013).

However, according to the report by the British Heart Foundation (Start active; Stay Active: a report on physical activity from the four home countries, 2011) it is precisely late middle aged women who are least likely to be active. Many in this group are not intrinsically motivated to be active and as they do not necessarily experience loss of functional capacity they feel no need to change exercise behaviours (Picorelli et al, 2014).  

Developing strategies to engage post-menopausal women in physical activity, specifically to prevent muscle loss before it becomes symptomatic therefore must be a priority within the public health agenda (Maltaise et al, 2009). However there is surprisingly little research evidence specifically addressing the role of exercise in preventing muscle loss within this group. Most evidence concerns older groups, who are already symptomatic and either relates to changes in bone mineral density and or hormone replacement therapy.   

The research, including that by Asikainen et al (2004) on these elderly groups identified that inactivity results in selective dystrophy of the type 2a muscle fibres, which are associated with maintaining balance and stability. It is likely that the reduction in volume of the type 2 fibres would be similar in post-menopausal women. Fortunately research typified by that of Segiuin and Nelson (2003) demonstrated that this loss could be reversed by regular participation in moderate resistance exercise  as outline by the American College of Sports medicine guidelines (ACSM) i.e. 75% maximal lift for 8-10 reps conducted 3 times per. However no one has questioned whether this strategy is the most effective and as Daly et al (2002) suggests this commitment of three times a week is often a reason why post-menopausal women do not exercise in the first place.

However DiFrancisco-Donoghue et al (2007) indicates strength gains do not necessarily require 3 sessions per week and improvements achieved from training once a week can be similar to those from training twice per week. Mayer el al (2011) further suggest it is the intensity (>85% max) that is sufficient to develop the overload training response required to maintain motor function and Ramirez-Campillo et al (2014) implicate high velocity training as an importance factor. In fact virtually all intervention studies considering high intensity training have used high velocity rather than high resistance as the mechanism to mediate intensity and none have considered high intensity resistance training to voluntary fatigue. 

Hvid et al (2014) raises an additional issue, identifying that as people age their recovery from exercise takes longer. As such it is possible that training too often (3 times per week) could result in over training and increase risk of illness.

The evidence reviewed within this proposal raises questions of current practice relating to mode, frequency and recovery from resistance training in post-menopausal women. Whilst accepting that following the ACSM exercise guidelines can improve muscle mass there is evidence (Daly et al, 2002) to suggest the frequency requirements of this strategy adversely affects uptake and adherence.

The current proposal seeks to determine whether using less frequent but greater intensity of exercise is sufficient to bring about physical and physiological changes to muscle mass to improve functional capacity in post-menopausal women and identify whether this strategy improves long term adherence to exercise?


	
Aims and Objectives (approx. 250 – 500 words)

	
Aim
To determine whether the physical and functional adaptations resulting from one high intensity training session per week are equivalent to those achieved by following current ACSM guidelines for post-menopausal women.

Objectives

(1) To compare physical and functional fitness for women who do not regularly participate in strength resistance training to those who do not regularly train.

(2) To validate a range of assessments used to meausure functional fitness in post-menopausal women

(3) To evaluate the changes in physical, physiological and functional fitness as a result of 12 week strength resistance training programme based on the following training scenarios;
i. One session per week high intensity resistance training to fatigue
ii. 150 minutes of moderate intensity exercise per week (ACSM guidelines)

(4) To determine whether low frequency high resistance training improves adherence to regular exercise in post-menopausal women 



	Proposed plan of work including timetable and transfer to PhD (if required)

	Proposal & ethics                               September 2017
Literature review                                 September 2017 to January 2019
Pilot study Participant recruitment      January 2018 to March 2018
Pilot study and validations                  March 2018 to July 2018
Main study Participant recruitment     March 2018 to July 2018
Data Collection (pre- main study        August 2018, January 2019 
Intervention                                         August 2018 to October 2018, February 2019 to May 2019             
Data Collection (post main study)      October 2018 to May 2019
Adherence study                                November 2018 to April 2019, June 2019 to December 2019
Data Collection (6 months post study)April 2019, December 2019
Data Analysis                                     March 2018 to February 2020
Discussion                                          March 2019 to January 2021
Submissions                                       June 2021

	Proposed methodology (approx. 500 words):

	Overall Research design

This research will comprise a mixed-method cohort study approach with randomised intervention groups.

Participants

Seventy five healthy women volunteers aged between 50 and 65 who are post-menopausal (greater than 1 year since last period) will participate in the study over a period of 2 years (testing, intervention, testing, adherence, testing).

Currently Resistance Training Group (RTG)

A group of 15 post-menopausal women (50-65 years) who have been resistance training at least once per week and for at least a year will be assessed for the same data being collected on the intervention groups. This will provide comparative data to assess the impact of the resistance training strategies for each of the two study groups.


Inactive groups

Sixty volunteer post-menopausal women (50 and 65) who currently do no resistance training (<1 month) will be recruited and randomly assigned to one of 2 groups.

(1) High Intensity Strength Training (HIST) – 30 women High Intensity Strength Training to fatigue.
(2) American College of Sports Medicine (ACSM) – 30 women following the ACSM guidelines.

Assessments

Height, weight, age.

Body composition – Tanita MC980 MA body composition Analyser

Strength (standard protocols)
(1) Keiser Air 400  - leg press, chest press, chest pull
(2) Technogym resistance machines – leg press, chest press, seated pull.

Power (standard protocols)
(1) Keiser Air 400  - leg press, chest press, chest pull
(2) Watt bike 6 second peak power test

Acceleration (standard protocols)
(1) Keiser Air 400  - leg press, chest press, chest pull

Balance and centre of pressure - Hur labs ibalance premium software V2 force platform

Agility - Agility test for adults (Manderoos et al 2016)

Cardiovasuclar fitness – Metamax B using the Bruce protocol (Bruce et al, 1973)
  
Blood sampling -  Oestrogen and testosterone

Functional tests – Fullerton Functional test battery



Study 1 – To evaluate the differences in physical and functional capacities in women who resistance train on a regular basis compared to those who do not.

The RTG and 15 women who do not currently resistance train will be evaluated on the assessments outlined in the assessments section below. Comparisons between measures will provide an insight in to changes in physical and functional capacities as a result of low physical activity levels. It will also provide guidance as to potential impact of resistance training on the untrained groups.

Study 2 – Validation of tests

Twenty women from the untrained cohort will provide validation measures on;

1. Keiser Air 400 chest press, seated row and leg press against technogym resistance machines 
2. Herbert 6 second power test (Herbert et al, 2016) against Wingate 30 second test.

Study 3 – To evaluate physical, physiological and functional impact of the different training scenarios.
(the ethical and pre-assessments / intervention guidelines are outlined in the PG2 / E1 form) 

Each women in the HIST and ACSM groups will be assessed using the tests identified above;

Interventions

All participants will require written confirmation from their GP of safety and health prior to any data collection (see ethical PG2 / E1)

All participants will undergo a 3 session habituation to establish sound technique and safety during exercise.

Each participant will be randomly assigned to one of the two intervention groups for the 12 week training period.

HIST group
· 8 minutes self-regulated cardiovascular warm up
· 6-8 repetitions to voluntary fatigue leg press 2 minutes rest chest press 2 minutes rest seat pull repeat twice.
· 8 minutes self-regulated cardiovascular cool down

Weights will be increased when 9 repetitions are achieved or reduced if less than 6 repetitions are managed.

Current ACSM protocols - 150 minutes of moderate exercise split in to three sessions per week 

All sessions will be supervised and recorded by qualified staff.

Assessments 2

As for  Assessments 1

Study 4 – Motivation and adherence

Prior to any assessments, immediately before the intervention, at the end of the 12 week intervention and 6 months post intervention all participants will complete the Behavioural Regulation in Exercise Questionnaire, Short Form (36) health survey and the Menopause Health Questionnaire. A 6 months post intervention all participants will be invited for Assessment 3.

Data Collection time-line
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Q- Quarterly periods
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	Facilities and resources available for the investigation: please indicate if you expect to need any special resources
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	Submission to include non-written work                   
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	Research is to be undertaken outside of the UK                          
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	Language of thesis
	English ☒
	Cymraeg ☐
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	Please include any training needs that have been identified for this project:
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	Have you been made aware of the Research Development Programme at http://www.uwtsd.ac.uk/rdp/rdp-online-/ ?
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☒
	A third party
☐

	Text box will expand






	Tick √
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	NO

	If any party other than the student is likely to be involved in the development of IP a separate IP agreement will be needed and it may be necessary for the student to assign the IP rights to the University.

	☒	☐
	If there are no third parties involved in the creation of the IP the student is deemed to own the IP, however should the student wish to commercially exploit their IP and require the assistance of the University to do so, they will be required to assign their IP to the University.  http://uwtsd.ac.uk/ip 
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	Students should note that once the result of the thesis examination has been confirmed by the Research Degrees Committee, the Postgraduate Research Office will arrange for any sponsors to be notified of the outcome of the examination.  Students that are in receipt of a sponsorship should also be aware of any requirements from their sponsor(s) especially in the light of any restriction of access requested by Students as specified in Chapter 8 of the Research Degrees Regulations.  


	I have understood the above statement in relation to sponsors
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Comments on the proposal by the supervisory team (approx. 300 words):


	




	Comments on the progress made so far by the supervisory team (approx. 300 - 500 words)
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