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Abstract 

Although physical activity guidelines recommend muscle strengthening activities (MSA), public 

health initiatives focus predominantly on increasing aerobic activity without mentioning MSA.  This 

study sought to identify the issues influencing pre-, peri- and post-menopausal women’s intentions to 

perform MSA with a view to informing future interventions for these populations.  Mixed methods 

guided by the Theory of Planned Behaviour were used to explore factors that influence women’s 

intentions to perform MSA.  In stage one, 34 women participated in either a focus group or interview.  

Discussions were transcribed verbatim and analysed based on menopausal status using deductive 

approach.  In stage two, 186 women (M = 47 years, SD = 9) completed a questionnaire to assess 

participant demographics, levels of MSA, affective and instrumental attitudes, injunctive and 

descriptive norms, self-efficacy and perceived behavioural control.  Quantitative data was analysed 

using descriptive statistics, bivariate correlations, regression analyses and analysis of variances.  

Behavioural beliefs were: improved muscular health; psychological benefits; improved body shape.  

Normative beliefs were: health professionals; family members; work colleagues.  Control beliefs 

were: equipment; motivation; time constraints; knowledge; physical capability; fear of judgment.  

However, these beliefs were not well established.  Self-efficacy was the strongest predictor of 

intentions (spc2 = 0.11) followed by affective attitudes (spc2 = 0.09) with no significant differences on 

TPB variables between groups. If rising rates of musculoskeletal conditions in women are to be 

prevented, there is an urgent need to increase women’s knowledge of recommended levels of muscle 

strengthening with a view to promoting positive attitudes and enhancing women’s sense of self-

efficacy across all menopausal phases.   
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1.  Introduction  

1.1. Background 

Rising rates of musculoskeletal conditions represents a major health burden [1], particularly 

for ageing women.  In Europe, osteoporosis affects 22 million women aged 50+ while the prevalence 

of osteoarthritis [2], frailty [3] and sarcopenia rises steeply after women reach 50 years of age.  The 

menopause contributes significantly to current trends, with research consistently showing that women 

are at risk of developing musculoskeletal issues due to a decline in bone mineral density [4], ovarian 

function and oestrogen that occurs as a result of the menopause [5].  According to previous research, 

muscle mass, strength and physical function can be preserved by undertaking muscle strengthening 

activities [6].  Consequently, activities to improve muscle strength were introduced as a core 

component of the physical activity guidelines (PAGs) in 2011 [7].  However, to elicit these benefits, 

adults are required to undertake MSA on at least two days each week with the recommendation that 

these activities should be undertaken in addition to aerobic physical activity.   

 

Despite this, research to date has focused on the aerobic aspect of the PAGs with little 

reference to muscle strengthening; this is reflected in physical activity data.  For example in the 

United Kingdom (UK), statistics are reported on the proportion of the population meeting 

recommended levels of aerobic physical activity yet rates of MSA are not.  Consequently, little is 

known about the proportion of women undertaking MSA or the factors that influence their decision to 

perform this behaviour.  However, evidence from the United States [8], Australia [9] and Scotland 

[10] suggests low adherence to this aspect of the PAGs, with older females least likely to undertake 

MSA.  Therefore, to prevent or delay the onset of musculoskeletal conditions among women, there is 

a need to increase women’s participation in MSA, particularly across menopausal phases (i.e. pre-, 

peri- and post-menopause).   

 

Although interventions have become a popular method for promoting health behaviours 

including physical activity, research suggests these are more effective when derived using a 

theoretical framework [11].  The Theory of Planned Behaviour (TPB) [12] has been identified by 

National Institute of Health and Care Excellence as a framework to aid the development of complex 

interventions [13].  The TPB proposes that behavioural, normative and control beliefs underlie 

people’s attitudes (i.e. “whether the person is in favour of performing the behaviour”), subjective 

norms (i.e. “whether the person feels social pressure to perform the behaviour”) and perceived 

behavioural control (i.e. “whether the person feels in control of performing the behaviour”).  

Attitudes, subjective norms and perceived behavioural control are typically viewed as composite 

constructs however, it is acknowledged that attitudes comprise of affective (i.e. “feelings towards the 

behaviour”) and instrumental (i.e. “whether performing the behaviour is beneficial”) mechanisms, 

subjective norm consists of injunctive (i.e. “whether one believes it important that others want them to 
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perform the behaviour”) and descriptive components (i.e. “whether one's social networks perform the 

behaviour”) while perceived behavioural control includes mechanisms related to controllability (i.e. 

“whether performing the behaviour is up to the individual”) and self-efficacy (i.e. “an individual’s 

confidence in their ability to perform the behaviour”) [14,15].  These components are believed to 

form intentions and in turn determine behaviour when a sufficient degree of actual control exists [16].  

Therefore, as a framework for behaviour change the TPB suggests that behaviour-related information 

should be explored and the relative importance of the TPB components identified.  Combining this 

information provides a more in-depth understanding of the factors that influence people’s intentions to 

perform specific behaviours.  Consequently, interventions can be directed at one or more of these 

determinants with the aim of promoting positive deliberation and/or behavioural strategies that aid 

implementation of intentions [17].   

 

While the TPB has been used as a framework to increase our understanding of intention 

formations for a wide range of behaviours [18,19], including strength training [20,21] research is yet 

to use the TPB to understand the issues influencing women’s intentions to perform MSA across 

menopausal phases.  If rates of musculoskeletal conditions are to be minimised and the implications 

of the menopause on muscular health reduced, it is important that these issues are understood.  From 

this, TPB based interventions aimed at increasing levels of MSA during key transitional phases that 

predispose women to these conditions can be developed, with a view to preventing or delaying the 

onset of these conditions.  Therefore, the aim of this study was to understand the issues influencing 

pre-, peri- and post-menopausal women’s intentions to perform recommended levels of MSA using 

the TPB with a view to informing future interventions for these populations.   

 

2. Method 

2.1 Study design 

This study was a mixed method sequential exploratory design using the TPB as a theoretical 

framework.  Qualitative methodology was employed in stage one to understand the cognitive 

processes that underlies pre-, peri- and post-menopausal women’s decision to performing MSA.  

While quantitative methodology was used to determine the TPB components that predict intentions 

and the relative importance of those predictors.  These methods were combined to provide an in-depth 

understanding of the factors that influence women’s intentions to perform MSA.   

 

2.2 Stage one:  qualitative study 

2.2.1 Participants  

Women were recruited through community groups and organisations in Northern Ireland (NI) 

that were known to the researcher.  Characteristics of menses and age were used to select participants 

based on menopausal status.  Women <48 years of age reporting regular menses were defined as pre-
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menopausal; women >40 years of age but less than 55 years of age reporting irregular menses were 

defined as peri-menopausal; and post-menopausal was defined as cessation of menses for >12 months 

due to the menopause.  Menopausal status for those reporting a hysterectomy or use of contraception 

was determined based on the following criteria:  pre-menopausal, <48 years of age; peri-menopausal 

>48 years but <55 years of age; and post-menopausal >55 years of age.  Participants were excluded 

based on the following criteria:  early menopause defined as cessation of menses < 40 years of age; 

self-reported bilateral salpingo-oophorectomy.   

 

2.2.2 Measures and procedures  

Potential participants were provided with an information sheet, consent form and a short 

questionnaire including sociodemographic items (i.e. age, level of education, marital status) and 

characteristics of menses (i.e. regularity of menses, time since previous menses and reasons for 

cessation).  Once consent was obtained, participant’s responses were reviewed to determine eligibility 

and menopausal status.  Those meeting the inclusion criteria were invited to attend an interview or 

focus group depending on availability.  During each discussion participants were provided with 

information on the recommended levels of MSA in line with the PAGs [7] and asked to share their 

views on undertaking weekly recommended levels of MSA using elicitation questions based on 

guidance provided by [16]  or conducting exploratory TPB research.  In total, nine interviews and six 

group discussions comprising two to eight participants were conducted by the researcher (JD).  

Length of discussions varied from 30 minutes to 1 hour 10 minutes, were audio taped and transcribed 

verbatim.  

 

2.2.3 Data analysis   

Transcripts were subjected to thematic analysis, a method used within qualitative research to 

identify, analyse and report themes within data.  In line with the procedures for thematic analysis, the 

transcripts were read several times (JD), to ensure familiarity and initial observations noted.  Patterns 

in the data were identified and codes established and then refined [22].  The themes were named and 

assigned to their corresponding TPB constructs.  A selection of transcripts were analysed by a second 

reviewer (EEAS) and an inter-observer agreement calculated by dividing the number of observed 

agreements by the number of judgements.   

 

2.3 Stage two:  quantitative study  

2.3.1 Participants  

Women were also recruited to this stage of the study through community groups and 

organisations in NI that were known to the researcher.  Participants were selected based on 

menopausal status which was determined based on the characteristics described previously.  The 

number of participants required was estimated using the following formulation N = 50+ 8m (m is the 
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number of Independent variables) [23].  Therefore, a minimum sample of ≥ 112 participants was 

considered acceptable.   

 

 2.3.2 Measures and procedures    

A questionnaire was used to assess a two component model of the TPB.  Three items per 

component were included and a seven point Likert scales used as a response format (Table 1).  The 

questionnaire also included (1) demographic items: age; marital status; level of education; height and 

weight (2) characteristics of menses: regularity of menses; time since previous menses; and reasons 

for cessation; and (3) a further three items to assess MSA (i.e. ‘during the last seven days on how 

many days did you do strengthen activities’; ‘how much time did you spend doing strengthening 

activities on one of those days’? and ‘what areas of the body did you work’.  Participants received an 

information sheet and provided signed consent before completing the questionnaire.  The data was 

collated and mean scores computed for each construct with higher scores indicting higher levels on 

each of the TPB components.   

 

2.3.3 Data analysis   

Data was analysed using SPSS v22.  Checks for missing data, normal distribution, outliers, 

multicollinearity and homogeneity of variance were conducted.  A skewness range of +2 to -2, a 

variance inflation factor (VIF) statistic of less than 10, kurtosis scores below 10 and a homogeneity 

score below 0.05 was deemed acceptable.  Descriptive statistics, Pearson’s bivariate correlational 

analysis, hierarchical regression analyses and analysis of variance (ANOVA) were computed in order 

to explore the data.   

 

2.4 Results  

2.4.1 Stage one: qualitative study  

Stage one included 35 women, 16 pre- (Mage = 32 yr, SD=8.04), 8 peri- (Mage= 49 yr, 

SD=2.25) and 11 post-menopausal (Mage=59 yrs, SD=3.33).  Of those who participated, post-

menopausal women were least likely to be university educated while peri-menopausal participants 

were most likely to have a university level qualification.   In relation to marital status, 50% of pre-

menopausal women reported being in a relationship.  This is in contrast to majority of peri- and post-

menopausal women who were married (75% and 66% respectively).  In order to understand the issues 

that underlie pre-, peri- and post-menopausal women’s decision to undertake MSA the findings are 

discussed below in the context of the TPB.  The results are evidenced by exemplar quotes provided in 

Tables 2, 3 & 4 for behavioural, normative and control beliefs respectively.  There was an inter 

observer agreement of 96%.   
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2.4.1.1 Behavioural beliefs  

Outcomes for behavioural beliefs are presented in Table 2. Overall, women held negative 

attitudes towards undertaking MSA.  However, it was apparent that women were unfamiliar with the 

recommended levels of MSA and as a result unsure of the types of activities that constitutes muscle 

strengthening and in some instances the outcomes associated with this behaviour.  Despite this, 

improved muscular health and psychological benefits were mentioned as advantages of undertaking 

this behaviour.  In addition, some pre- and post-menopausal women reported that MSA would 

improve their body shape while others believed that this would have adverse effects on body shape for 

example, larger muscles.  However in general, MSA were associated with an increased risk of 

pain/injury and perceived as being too hard, boring and unnecessary.    

 

2.4.1.2 Normative beliefs  

Outcomes for normative beliefs are presented in Table 3.  Pre- and peri-menopausal women 

mentioned that health professionals would advocate undertaking MSA but this was unlikely to 

influence participation in MSA.  Other people’s PA behaviour, specifically work colleagues and 

immediate family members was more likely to influence intentions to perform MSA.  Interestingly, 

post-menopausal women did not report any normative beliefs.   

 

2.4.1.3 Control beliefs  

Outcomes for control beliefs are presented in Table 5.  Pre- menopausal women reported 

‘equipment’ as an enabling factor.  Knowledge, time constraints, motivation, a fear of being judged 

and current capability levels emerged as factors that prevent women from undertaking MSA, although 

these views varied across the study groups.  In general, women found it difficult to identify enabling 

factors, expressing concerns about how to undertake MSA and how this would fit into their current 

routines.    

 

2.4.2 Stage two:  quantitative study 

Stage two included 186 women (Mage = 47 yrs, SD = 9) of which 76 were pre-menopausal 

(Mage = 38 yrs, SD = 5.3), 45 were peri-menopausal (Mage = 51, SD = 2.5) and 65 post-menopausal 

(Mage = 55, SD = 4.8).   Educational attainment across groups did not differ with the majority of 

participants reporting a university level education (78%, 78% & 74% for pre-, peri- and post-

menopausal participants respectively).  Post-menopausal women were more likely to be married 

(77%).  The majority of participants (70%) did not undertake any MSA, 20% were undertaking some 

MSA but were not achieving recommended levels and 10% were currently undertaking recommended 

levels of MSA.  Post-menopausal women (15.3%) were more likely to undertake the weekly 

recommended levels of MSA compared to their pre- and peri-menopausal counterparts (7.9% & 4.3% 

respectively).  
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2.4.2.2 Correlational analyses between study variables and intention 

A Pearson’s Bivariate correlational analysis was computed to explore the relationships 

between study variables and intention to perform weekly recommended levels of MSA.  The findings 

from this analysis are presented in Table 5 and show that menopausal status, BMI and age did not 

correlate with intention to perform MSA, whereas all TPB variables correlated significantly with 

intention.  Self-efficacy emerged as having the strongest relationship with intention followed by 

affective attitude, instrumental attitude, subjective norm, perceived behavioural control and 

descriptive norm, respectively.   

 

2.4.2.3 Predictors of intention to perform strengthening activities  

A hierarchical multiple regression analysis was computed to identify the factors predicting 

women’s intention to perform weekly recommended levels of MSA.  Outcomes are presented in Table 

6 and show that sociodemographic, menopausal status, BMI and age did not significantly predict 

intentions in step one of the analysis.  However, there was a significant change in R2  in step two with 

the TPB variables accounting for 58% of the variance in intentions to perform MSA.  The final model 

explained 60% of the variance with self-efficacy (spc2 = 0.11) and affective attitudes (spc2 = 0.09) 

making unique contributions to the prediction of intention to perform MSA.  Thus indicating that 

intention to perform MSA increases among women with more favourable affective attitudes towards 

undertaking the behaviour (β = .279, p<.001) and higher levels of perceived capability (β = .382, 

p<.001).  Instrumental attitudes, descriptive and injunctive norms and perceived behavioural control 

did not significantly predict intentions.   

 

2.4.2.4 Group differences in TPB predictor variables 

A series of ANOVA were computed in order to explore differences between groups on 

intention and significant predictors of intention (i.e. self-efficacy and affective attitudes).  Outcomes 

of these analyses are presented in Table 7 and indicate no significant differences in mean self-

efficacy, affective attitude and intentions score based on menopausal status.   

 

2.5 Discussion 

2.5.1 Key findings  

To our knowledge this is the first study to explore and identify the issues that influence pre-, 

peri- and post-menopausal women’s intentions to perform weekly recommended levels of MSA using 

the TPB.  The present study found that these women were unfamiliar with recommended levels of 

MSA and held negative attitudes towards performing this behaviour.  Quantitative data provided 

additional support for these findings with affective attitudes (i.e. participants feelings towards 
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undertaking MSA) and self-efficacy (i.e. participants confidence in their ability to perform MSA) 

emerging as significant predictors of intention to perform MSA independent of menopausal status.   

 

In line with the aims of this study, participants behavioural, normative and control beliefs 

were explored in order to understand the cognitive processes that underlie women’s decision to 

perform MSA.  While views and opinions were reported, these were inconsistent and influenced by 

limited knowledge on this topic.  Given that knowledge is consistently reported as a key determinant 

of intentions [18,19], the present study highlights the need to increase women’s knowledge of MSA, 

the associated benefits and how to complete them in addition to aerobic physical activities.  Increasing 

women’s knowledge of MSA will help establish clear views and opinions towards undertaking MSA 

among women at key transitional phases.  While increasing knowledge of home-based activities could 

minimise control factors such as concerns relating to physical capability, fear of being judge and time 

constraints.  However, previous research suggests that this approach may have limited impact if 

environmental factors are not promoted at the same time [24].  This can be addressed by informing 

women of opportunities to undertake MSA within their local environments in addition to home-based 

MSA.   

 

The findings showed that participation in MSA is associated with women’s attitudes towards 

this behaviour.  However, it emerged that women’s intentions were influenced by the affective 

component of attitudes (i.e. their feelings towards the behaviour) rather than instrumental component 

(i.e. the extent to which performing a behaviour would be advantageous).  This finding is common 

within physical activity research [25] therefore to meet the needs of distinct populations more studies 

need to explore the components of attitude separately.  Given that in the present study, women were 

found to have negative attitudes towards undertaking MSA, there is a need to promote positive 

attitudes across menopausal phases by changing how these women feel about performing MSA.  This 

may be achieved indirectly by increasing their knowledge of MSA and the associated benefits.  

However, providing women with facilitated experiences of MSA that allows them to model these 

behaviours could address this issue.  The findings suggest that pre-, peri- and post-menopausal 

women’s affective attitudes could be increased by promoting the psychological benefits of 

undertaking MSA.  Given that improved body shape was also mentioned as an advantage of 

undertaking MSA among pre- and post-menopausal women, it is possible that these women though 

about undertaking MSA to better their appearance and perceptions of their ageing appearance.  

Therefore, pre- and post-menopausal women’s decision to perform MSA may be influenced by 

feelings associated with improved body image.   

 

Consistent with previous physical activity research, health professionals such as doctors, were 

viewed as individuals who would advocate participating in this behaviour [26].  However, participants 
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suggested this belief was not a sufficient motivator to perform MSA unless undertaking MSA was 

necessary to improve a personal health problem.  It emerged that the behaviour of relevant others such 

as immediate family members and work colleagues was more likely to have a direct impact on their 

participation in MSA.  Thus, suggesting that others behaviour, referred to as descriptive norms within 

the TPB, may influence levels of MSA among women.  Despite this, when the quantitative data was 

analysed, whether these women believed that others wanted them to undertake MSA (i.e. injunctive 

norm) or that others were participating in MSA (i.e. descriptive norm) did not predict intention.  

Therefore, after combining the results from both stages, the findings suggested that social pressure is 

unlikely to influence intentions to perform MSA.  However, the life course approach adopted in the 

present study may have influenced this finding as this is in contrast to previous research using the 

TPB to explain strengthening training in older adults [20].   

 

Evidently, if participation in MSA is to increase in women, it is essential that their sense of 

self-efficacy is improved.  This finding is consistent with previous research [27] and suggests that 

there is a need to increase pre-, peri- and post-menopausal women’s confidence in their ability to 

perform MSA.  Increasing awareness of MSA may impact women’s confidence in their ability to 

perform MSA however, the results indicate that barriers such as time constraints, motivation, fear of 

being judged and physical capabilities need to be addressed in addition to increasing knowledge.  The 

control factors reported in this study provide additional support for previous research that identified 

factors that influence MSA in women [28].  However, the present study identified more barriers than 

enabling factors across all menopausal groups.  This finding may (at least in part) be explained by the 

fact the majority of participants were not meeting recommended levels of MSA [29].   

 

2.5.2 Limitations and future research  

As with all studies, there are a number of limitations that should be acknowledged.  Firstly, 

the approach adopted to determine menopausal status, self-reported menopausal status is not always 

accurate although characteristics of menses and age are commonly used in previous research to 

determine menopausal status [30].  Secondly, the results are representative of a subsample of women 

in NI and therefore may not be generalizable however suggests that further research in this area is 

needed.  Finally, participants perspectives on MSA were not well established which may have 

resulted in respondents providing responses viewed as socially acceptable and not indicative of the 

issues underlying their decision to participate in MSA.  Future research needs to explore the 

proportion of pre-, peri- and post-menopausal women meeting recommended levels of MSA on a 

larger scale.  Also, in addition to identifying the prevalence of MSA in line with recommended levels, 

it would be interesting to look at the intensity of these activities.  Given that the post-menopausal 

group in the present study were in the early stages of post-menopause, future studies should include 

an older cohort of post-menopausal women, in turn, women’s intention to undertake MSA could be 
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compared between the early and late stages of post-menopause.  Finally, it would be beneficial for 

research to further explore how the barriers presented in this research influence pre-, peri- and post-

menopausal women’s intentions to perform MSA.   

 

 

2.5.3 Conclusions  

 These results suggest that women’s intentions to perform MSA are low across the life course 

with intentions primarily influenced by a lack of knowledge, perceptions of self-efficacy and negative 

attitudes towards undertaking MSA.  If rising rates of musculoskeletal conditions are to be prevented, 

women need to be made aware of the recommended levels of MSA and how to perform these in 

addition to aerobic physical activities.  In addition, there is a particular need to increase women’s 

confidence in their ability and feelings towards performing MSA.  The findings presented in the 

current study can be used to develop a TPB-based intervention to promote pre-, peri and post-

menopausal women’s participation in the recommended level of MSA.  As the findings were 

independent of menopausal status, interventions (and intervention components) seeking to increase 

MSA could do so across menopausal phases.  The findings presented in this paper could also be used 

by practitioners working with pre-, peri- and post-menopausal women to increase participation in 

MSA during these key transitional phases.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13 
 

References  

[1] C.J.L. Murray, T. Vos, R. Lozano, M. Naghavi, A.D Flaxman, C. Michaud, et al. Disability-

adjusted life years (DALYs) for 291 diseases and injuries in 21 regions, 1990-2010: a systematic 

analysis for the Global Burden of Disease Study 2010, Lancet. 380 (2012) 2197-2223. 

 

[2] The European Musculoskeletal Conditions Surveillance and Information Network. Driving 

musculoskeletal health in Europe, Musculoskeletal Health in Europe Report 

v5.0.http://www.eumusc.net/myUploadData/files/Musculoskeletal%20Health%20in%20Europe%20R

eport%20v5.pdf, 2012 (accessed 12.12.16). 

 

[3] L. Snyman. Menopause-related osteoporosis: review, South African Family Practice. 56 (3) (2014) 

174-77. 

 

[4] J.S. Finkelstein, S.E. Brockwell, V. Mehta, G.A. Greendale, M.R. Sowers, B. Ettinger, J.C, Lo, 

J.M. Johnston, J.A. Cauley, M.E. Danielson, R.M. Neer. Bone mineral density changes during the 

menopause transition in a multi-ethnic cohort of women, J Clin Endocrinol Metab. 93 (3) (2008) 861-

868. 

 

[5] G.M. van Dijk, M. Kavousi, J. Troup, O.H. Franco. Health issues for menopausal women: The top 

11 conditions have common solutions, Maturitas, 80 (1) (2015) 24-30. 

 

[6] K. Cullinen, M. Caldwell. Weight training increases fat-free mass and strength in untrained young 

women, J Am Diet Assoc. 98 (4) (1998) 414-418. 

 

[7] Department of Health, Physical Activity, Health Improvement and Protection, Start active, Stay 

active report: A report on physical activity from the four home countries' Chief Medical Officers. 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/216370/dh_128210.pdf

, 2011(accessed 15/02/17). 

 

[8] J. Kruger, S. Carlson, H. Kohl III. Morbidity and Mortality Weekly Report, Atlanta, GA: Centers 

for Disease Control and Prevention. https://www.cdc.gov/mmwr/pdf/wk/mm5528.pdf, 2006 (accessed 

08/06/17).  

 

[9] J. Freeston, J. Gale, Y. Mavros, J.A Bennie, Z. Pedisic, AE Bauman, E. Stamatakisl.Associations 

between multiple indicators of socio-economic status and muscle-strengthening activity participation 

in a nationally representative population sample of Australian adults, Prev. Med. 102 (2017) 44-48. 



14 
 

[10] T. Strain, C. Fitzsimons, P. Kelly, N. Mutrie. The forgotten guidelines: cross-sectional analysis 

of participation in muscle strengthening and balance & co-ordination activities by adults and older 

adults in Scotland, BMC Public Health. 16 (1) (2016) 1108. 

 

[11] M. Gourlan, P. Bernard, C. Bortolon, A.J. Romain, O. Lareyre, M. Carayol, G. Ninot, J. Boiche. 

Efficacy of theory-based interventions to promote physical activity. A meta-analysis of randomised 

controlled trials, Health Psychol Rev. 10 (1) (2016) 50-66. 

 

[12] I. Ajzen. From intentions to actions: A theory of planned behavior. Action control, Springer, 

Berlin Heidelberg (1985), pp. 11-39. 

 

[13] D. Taylor, M. Bury, N. Campling, S. Carter, S. Garfield, J. Newbould, T. Rennie. A Review of 

the use of the Health Belief Model (HBM), the Theory of Reasoned Action (TRA), the Theory of 

Planned Behaviour (TPB) and the Trans-Theoretical Model (TTM) to study and predict health related 

behaviour change, London, UK: NICE. (2006) 1-215. 

[14] I. Ajzen. Perceived behavioral control, self‐efficacy, locus of control, and the theory of planned 

behavior, J Appl Soc.Psychol. 32 (2002) 665-683. 

[15] R.E. Rhodes, C.M. Blanchard, D.H. Matheson. A multicomponent model of the theory of 

planned behaviour, Br J Health Psychol. 11 (2006) 119-137. 

 

[16] J.J. Francis, MP Eccles, M. Johnston, A. Walker, J. Grimshaw, R. Foy, E.F.S. Kaner, L. Smith, 

D. Bonetti. Constructing questionnaires based on the theory of planned behaviour:  A manual for 

health services researchers. Newcastle upon Tyne, UK: Centre for Health Services Research, 

University of Newcastle Upon Tyne. 

http://openaccess.city.ac.uk/1735/1/TPB%20Manual%20FINAL%20May2004.pdf, 2004  (accessed 

08/06/17).  

 

[17] I. Ajzen, Behavioral interventions: Design and evaluation guided by the theory of planned 

behavior, in: M. M. Mark, S. I. Donaldson, B. C. Campbell (Ed.), Social psychology for program and 

policy evaluation, Guilford, New York, 2011.   

 

[18] S. Devoy, E.E.A. Simpson. Help-seeking intentions for early dementia diagnosis in a sample of 

Irish adults, Aging Ment Health. (2016) 1-9. 

 



15 
 

[19] M. Giles, S. Connor, C. McClenahan, J. Mallet. Attitudes to breastfeeding among adolescents, J 

Hum Nutr Diet. 23 (2010) 285-293. 

 

[20] A.D. Bryan, C.A. Rocheleau. Predicting aerobic versus resistance exercise using the theory of 

planned behavior, Am.J.Health Behav. 26 (2002) 83-94. 

 

[21] R.N. Dean, J.M. Farrell, M.L. Kelley, M.J. Taylor, R.E. Rhodes. Testing the efficacy of the 

theory of planned behavior to explain strength training in older adults, J.Aging Phys.Act. 15 (2007) 1-

12. 

 

[22] V. Braun, V. Clarke. Using thematic analysis in psychology, Qual Res Psychol. 3 (2006) 77-101. 

 

[23] B.G. Tabachnick, L.S. Fidell. Using multivariate statistics. Allyn & Bacon, Needham Height, 

MA, 2007. 

  

[24] VJ Cleland, K Ball, J Salmon, AF Timperio, DA Crawford. Personal, social and environmental 

correlates of resilience to physical inactivity among women from socio-economically disadvantaged 

backgrounds, Health Educ.Res. 25 (2008) 268-281. 

 

[25] M. Conner, R.E. Rhodes, B. Morris, R. McEachan, R. Lawton. Changing exercise through 

targeting affective or cognitive attitudes, Psychol Health. 26 (2011) 133-149. 

 

[26] J.K. Vallance, T.C. Murray, S.T. Johnson, S. Elavsky. Understanding physical activity intentions 

and behaviour in postmenopausal women:  an application of the theory of planned behaviour, Int. J. 

Behav. Med. 18 (2005) 139-149. 

 

[27] M.S. Hagger, N.L. Chatzisarantis, S.J. Biddle. A meta-analytic review of the theories of reasoned 

action and planned behavior in physical activity: Predictive validity and the contribution of additional 

variables, J Sport Exercise Psychol. 24 (2002) 3-32. 

 

[28] D. Nazaruk, S. Tedders, M. Alfonso, L. Vogel. The Determinants of Strength Training in Rural 

Women, Ages 20-44 Years: A Qualitative Study, J Women’s Health Care. 5 (2016) 2167-

0420.1000312. 

 

[29] A.J. Harne, W.R. Bixby. The benefits of and barriers to strength training among college-age 

women, J.Sport Behav. 28 (2005) 151. 

 



16 
 

[30] A.R. Brandon, A. Minhajuddin, M.E. Thase, R.B. Jarrett. Impact of reproductive status and age 

on response of depressed women to cognitive therapy, J Womens Health. 22 (2013) 58-66. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



17 
 

Table 1 

Questionnaire items and Cronbach’s α reliabilities for each TPB assessment measure  

TPB construct  n  Questionnaire items α 

Intention 3 I intend/will try/have decided to do activities to improve muscle strength on at least two days each week:  

disagree/agree     

.959 

Instrumental attitude 3 I think that doing activities to improve muscle strength on at least two days each week would be: bad/good, 

harmful/beneficial, useless/useful 

.883 

Affective attitude  3 I think that doing activities to improve muscle strength on at least two days each week would be:  

pleasant/unpleasant, boring/not at all boring, enjoyable/unenjoyable   

.917 

Injunctive norm  3 I think that most people who are important to me would support/encourage/approve of me to do activities to 

improve muscle strength on at least two days each week: disagree/agree 

.867 

Descriptive norm 3 Most of my friends/work colleagues/family will do activities to improve muscle strength on at least two 

days each week: disagree/agree 

.855 

Controllability  3 The decision to do activities to improve muscle strength on at least two days each week is beyond my 

control, I have control over whether or not I to do activities to improve muscle strength on at least two days 

each week, whether or not I do activities to improve muscle strength on at least two days each week is up to 

me: disagree/agree 

.756 

Self-efficacy 3 I am confident that I could do/I am capable of doing activities to improve muscle strength on at least two 

days each week.  I believe I could do activities to improve muscle strength on at least two days each week:  

disagree/agree 

.929 

Note.  Abbreviations: PBC = perceived behavioural control.  Items were developed to include target, action and time elements. In line with the TPB, the action element was enhanced as a context for performing strengthening activities was not 

included within the operational definition of the behaviour.    
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Table 2:  Behavioural beliefs and exemplar quotes from pre-, peri- and post-menopausal participants  

Note.  Abbreviations are as follows:  pre = pre-menopausal; peri = peri-menopausal and; post = post-menopausal.  In order to explore behavioural beliefs participants were asked if there were any advantages or disadvantages of undertaking MSA.  

Participant’s responses were coded based on menopausal status and the advantages or disadvantages considered as behavioural beliefs.  In total, six focus groups (pre, n=2; peri, n=2 and post n=2) and nine interviews (pre, n=3, peri, n=4, post, n=2) 

were conducted with pre- (n=16); peri- (n=8) and; post-menopausal (n=11) participants.  

 

 

Model 

construct 

Beliefs  Exemplar quotes 

Pre Peri Post 

Behavioural 

beliefs 

Perceived advantages 

Improves muscular health  

(pre, peri & post) 

 

Improves body shape  

(pre & post) 

 

Psychological benefits  

(pre, peri & post) 

 

• “I think for general health, for general 

physical ability” 

• “You would feel a bit stronger maybe” 

•  “It’s definitely better I think for your 

shape”  

• “things like the swimming and yoga that’s 

actually quite relaxing” 

• “You would probably feel better in 

yourself”  

• “Well it is going to be better to feel 

stronger”  

• “Like muscle strength and things like that 

as regards to like arthritis and all those 

conditions that sometimes occur later in 

life.  It could possibly reduce the risk of 

that or even if it was there it could make it 

less…it wouldn’t be as severe” 

• “I suppose em mental health and 

everything improves as well”  

• “It’s good to ward off or to help if you’ve 

got osteoporosis”  

• “ It keeps your bones healthy”  

• “A better looking body, or is that too 

late?”  

• “I suppose it tones you up more doesn’t 

it? We could be doing without these 

batwings….”  

• “It makes you look better, feel better”  

• “ You feel more, you feel, I think you 

definitely feel a bit more confident”  

 Perceived disadvantages 

Risk of injury/pain  

(pre, peri & post) 

 

Boring/unpleasant 

(pre, peri & post) 

• “You could pull a muscle”  

• “The pain.  It would be the pain that would 

put me off the most” 

• “The boredom”  

• “It bores the life out of me the same with 

Pilates or yoga or any of them it just bores 

the complete life out of me” 

• “Well muscle strengthening exercises 

you know there is the pain thing involved 

in that” 

• “if you’re doing them you can, you can 

probably injure yourself unless you 

know what you’re doing”  

• “I done kettle bells I signed up for a 5 

week course and done one night and 

never went back again because I could 

not walk up and down the stairs for at 

least 3 days after it”  

• “I’m very lazy like that because I don’t 

enjoy it”  

• “Well it is very boring, would be the top 

one for me”  

• “The pain again would be you know, the 

pain afterwards”  

• “ Well aye, it strengthens your legs it 

does but sometimes you get pains as 

well”  

• “The only problem with the muscle 

strengthening exercise I find is that they 

tend to be more repetitive and boring 

than aerobic exercises.  You don’t get the 

same variety of activity you know, its just 

doing it and doing it doing it”  
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Table 3:  Normative beliefs and exemplar quotes for pre-, peri- and post-menopausal participants 

Model 

construct 

Beliefs  Example quotes 

Pre Peri Post 

Normative 

beliefs 

People who approve 

Health professionals  

(pre & peri) 

 

Work colleagues  

(pre) 

 

Immediate family members 

(pre & peri) 

• “Doctors”  

• “Just various health professionals”  

•  “I would say work colleagues.  

Sometimes you would follow the 

trend” 

• “Well my dad and my boss both 

would” 

• “Your partner”  

• “Well yeah my husband would be 

happy if I was doing it but I don’t 

think his approval makes a lot of 

difference” 

 

• “So I suppose maybe health professionals or 

allied health professionals would encourage 

certain things as well”  

• “my sister probably”  

• “It’s interesting because my new husband 

does a lot of exercises for his back because 

he’s had back injuries and he is, uh he’s 

actually been advising me and saying, you 

should do this and showing me things to do on 

the floor and stuff”  

 

Note.  Abbreviations are as follows:  pre = pre-menopausal; peri = peri-menopausal and; post = post-menopausal.  In order to explore normative beliefs participants were asked if there were any individuals or groups who would approve or 

disapprove of them undertaking MSA.  Participant’s responses were coded based on menopausal status; individuals and groups identified as approving or disapproving were considered as normative beliefs.  In total, six focus groups (pre, n=2; peri, 

n=2 and post n=2) and nine interviews (pre, n=3, peri, n=4, post, n=2) were conducted with pre- (n=16); peri- (n=8) and; post-menopausal (n=11) participants.  

 

  

 

.   
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Table 4:  Control beliefs and example quotes for pre-, peri- and post-menopausal participants 

Model 

constructs  

Beliefs  Example quotes 

Pre Peri Post 

 
Control 

beliefs  

Facilitating factors 

Equipment 

(pre) 

 

 

• “Equipment, if you had the equipment to 

do it with at home rather than travelling 

to the likes of a gym or something” 

  

 Perceived barriers 

Time constraints 

(pre, peri & post) 

 

Knowledge  

(pre, peri & post) 

 

 

 

 

• “I find time. It’s trying to fit it in” 

• “having time”  

•  “The knowledge and understanding of not 

having somebody that needs to teach you 

or lead you that you can do it on your 

own”  

 

• “it’s just family constraints at the 

moment is really the only thing that 

would be hindering me and hopefully 

those in the next year or two will 

lighten and we’ll get back to it” 

• “I try them at home too but un it’s 

finding the time”  

• “I mean I ‘m still not 100% sure if I 

know exactly what is meant by muscle 

strengthening exercises”  

• “Well I don’t have a huge amount of 

knowledge about strengthening 

exercises I have to say” 

 

• “It’s time” 

• “You don’t necessarily know which ones 

to do”  

• “A wee bit more instruction maybe 

would be good”  
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Table 4: cont.…. Control beliefs and example quotes for pre-, peri- and post-menopausal participants  

Model 

constructs  

Beliefs  Example quotes 

  Pre Peri Post 

 
Control 

beliefs  

Motivation 

(pre , peri & post) 

 

Current capabilities 

(pre & peri) 

 

Fear of judgement  

(pre & peri) 

 

• “you feel like you don’t need that at the 

minute in time depending on your age” 

• If I had the motivation to do any of it, I 

would do it”  

• “If I was fitter it might not hurt as much”  

“Being fit enough to do it” 

• “I You know if you go to a hall or 

something and theres people you don’t 

really like you maybe would be inclined not 

to go back then because you wouldn’t want 

to be exercising in front of them” 

• “I find people who do gym and 

weights and all once they stop doing 

that everything just turns to flab and 

fat so that gives me no motivation to 

do anything like that”  

• “Well I’m just saying personally I, I 

wouldn’t do it” 

• “Sometimes injury prevents you from 

doing that“ 

• “I would have weakness in my hands 

now that I wouldn’t of have 5 years 

ago you know and varies different wee 

aches and pains and muscly things but 

you know nothing serious but I would 

imagine I would get back problems as 

well if I was doing anything very 

strenuous “  

• “I suppose maybe people trying to eh 

undermine you or humiliate” 

• “Well probably nobody is taking the 

blind bit of notice of you but I just feel 

really self-conscious” 

 

• “Just getting motivated” 

• “I think you have to be in the right 

frame of mind to do it as well” 

Note.  Abbreviations are as follows:  pre = pre-menopausal; peri = peri-menopausal and; post = post-menopausal.  In order to explore control beliefs participants were asked if there were any factors or circumstances that would prevent or enable 

them to undertake MSA.  Participant’s responses were coded based on menopausal status and the factors that prevent or enable participation in MSA considered as control beliefs.  In total, six focus groups (pre, n=2; peri, n=2 and post n=2) and nine 

interviews (pre, n=3, peri, n=4, post, n=2) were conducted with pre- (n=16); peri- (n=8) and; post-menopausal (n=11) participants.  
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Table 5 

Pearson’s bivariate correlations of study variables  

Note. Abbreviations are as follows:  BMI = Body Mass Index; age = age in years; PBC = Perceived Behavioural Control Pearson’s Bivariate Correlation analysis for all participants (pre- n=76; peri-, n=45; post-menopausal n=65).  Significant 

correlations are identified in bold  *P<0.05; **P<0.01.  

 

 

 

 

 

 

Study variables  1 2 3 4 5 6 7 8 9 10 

1.   Menopausal status  - .837** -.014 .074 .055 .097 .132 .009 .070 .096 

2.   Age  - - -.017 .037 .084 .147* .114 .046 .158* .090 

3.   BMI  - - - -.024 -.096 .093 .114 -.084 -.101 -.050 

4.   Affective attitude - - - - .583** .476** .337** .484** .033 .593** 

5.   Instrumental attitude - - - - - .606** .202** .606** .190* .586** 

6.   Injunctive norm  - - - - - - .363** .522** .327** .553** 

7.   Descriptive norm  - - - - - - - .163* .014 .285** 

8.   Self-Efficacy  - - - - - - - - .571** .683** 

9.   PBC - - - - - - - - - .360** 

10. Intention - - - - - - - - - - 
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Table 6 

Summary of hierarchical regression analyses with intention to perform strengthening activities as the 

dependent variables, and socio-demographics, menopausal status, BMI and TPB variables as 

predictor variables 

 

Step Predictor variables R2 ∆R2 F P 

1 Socio-demographics, menopausal status 

and BMI 

.018 -.041 F(10, 165) = .304 .979 

  

 

    

2 TPB variables  .602 .562 F(16, 159) = 15.02 <.001 

Note.  The first step in the regression analysis involved entering socio-demographic information of age, educational level, marital status, menopausal status and 

BMI.  In step two the TPB variables affective and instrumental attitude, injunctive and descriptive norm, perceived behavioural control and self-efficacy were 

entered.  It should be noted that step two includes the variables from step one.  Significant increases in R
2 

indicated in bold. 

 

      

Table 7 

Means weights for intention and predictor variables by menopausal status  

Variable Pre Peri Post F P 

Self-efficacy 5.37 

(SD,1.51) 

5.70 

(SD, 1.60) 

5.39 

(SD, 1.62) 

F(2, 180) = .675 .510 

Affective 

attitudes 

4.72 

(SD, 1.65) 

4.98 

(SD, 1.55) 

4.98 

(SD,1.65) 

F(2, 180) = .577 .562 

Intention 4.26 

(SD, 1.95) 

4.55 

(SD, 1.92) 

4.68 

(SD, 1.88) 

F(2, 179) = .865 .423 

Note.  Three distinct analysis of variance analysis were computed to explore difference between groups on intention and significant predictors of intention (i.e. 

self-efficacy and affective attitude).   

 


