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Development and validation of the Australian version of the Birth Satisfaction 
Scale-Revised (BSS-R) 

Abstract 
Objective and background: The 10-item Birth Satisfaction Scale-Revised (BSS-R) 

has recently been endorsed by international expert consensus for global use as the 

birth satisfaction outcome measure of choice.  English-language versions of the tool 

include validated UK and US versions, however the instrument has not to date, been 

contextualised and validated in an Australian English-language version.  The current 

investigation sought to develop and validate an English-language version of the tool 

for use within the Australian context.  

Methods: A two-stage study.  Following review and modification by expert panel, the 

Australian BSS-R (A-BSS-R) was (Stage 1.) evaluated for factor structure, internal 

consistency, known-groups discriminant validity and divergent validity.  Stage 2. 

directly compared the A-BSS-R dataset with the original UK dataset to determine the 

invariance characteristics of the new instrument.  Participants were a purposive 

sample of Australian postnatal women (n=198). 

Results:  The A-BSS-R offered a good fit to data consistent with the BSS-R tri-

dimensional measurement model and was found to be conceptually and 

measurement equivalent to the UK version.  The A-BSS-R demonstrated excellent 

known-groups discriminant validity, generally good divergent validity and overall good 

internal consistency.   

Conclusion: The A-BSS-R represents a robust and valid measure of the birth 

satisfaction concept suitable for use within Australia and appropriate for application to 

International comparative studies. 

Key Words: Birth Satisfaction Scale-Revised (BSS-R), Australian, validation, 

maternity care, measurement invariance, midwives, obstetricians 
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Introduction 
 

The construct of birth satisfaction has received much recent attention, this being 

unsurprising given that it is a complex concept, encompassing emotional and 

psychological attributes at a time when the woman herself is experiencing significant 

physical challenges as she transitions between late labour, birth and the postnatal 

period (Sawyer et al., 2013).  Defining birth satisfaction represents a challenge since 

it represents a subjective appraisal of maternity care provision influenced by the 

woman’s attitudes and beliefs and encapsulated within a context of uniquely 

individualised experience (Gibbens & Thomson, 2001; C.J. Hollins Martin & Fleming, 

2011; C. R. Martin et al., 2016a; Sawyer et al., 2013).  

 

Measurement of birth satisfaction facilitates an understanding of birth experience 

from the perspective of the woman herself; this is important and entirely consistent 

with innovations in health policy that place the woman, her well-being and her birth 

experience at the centre of care (Department of Health, 1993). Further, examining 

birth satisfaction enables understanding of relationships with deleterious maternal 

outcomes, such as post-partum post-traumatic stress disorder (Dale-Hewitt, Slade, 

Wright, Cree, & Tully, 2012; Kouros, 2013; Sorenson & Tschetter, 2010), postnatal 

depression (Anding, Rohrle, Grieshop, Schucking, & Christiansen, 2016; Razurel & 

Kaiser, 2015; Webster et al., 2006; Yelland, Sutherland, & Brown, 2010), and poor 

mother-infant/mother-child relationships (Iles, Slade, & Spiby, 2011; McDonald, 

Slade, Spiby, & Iles, 2011). 
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The criticality of the birth satisfaction concept to maternal experience and outcome 

has led to the development of a range of measures to assess the concept 

(Goodman, Mackey, & Tavakoli, 2004; Harvey, Rach, Stainton, Jarrell, & Brant, 

2002; Redshaw & Martin, 2009), however, a number of shortcomings related to these 

existing measures have been highlighted (Sawyer et al., 2013).  Sawyer and 

colleagues (2013) highlight that measures and tools that have been used to assess 

satisfaction with the childbirth experience have invariably not been based on cogent 

theoretical accounts of satisfaction and in many instances were specific in 

application, for example, those women who have had a Caesarean section.  A 

recently developed measure that has gained considerable traction internationally is 

the Birth Satisfaction Scale-Revised (BSS-R; (C. J. Hollins Martin & Martin, 2014).  

Developed from the thematically derived 30-item Birth Satisfaction Scale (C.J. Hollins 

Martin & Fleming, 2011), the 10-item BSS-R assesses three domains of (i) Stress 

experienced during child-bearing, (ii), Women’s attributes, and (iii), Quality of care.  

Contrasting with Sawyer et al.’s (2013) critique of existing measures, it is important to 

note that the Birth Satisfaction Scale was developed from an exhaustive thematic 

review of the existing literature, grounded in theoretical authenticity within the field of 

satisfaction and the measure developed for inclusive use within the birth context (C.J. 

Hollins Martin & Fleming, 2011). Consequently, rather than being specific to a 

particular clinical circumstance of birth experience, the measure was developed to be 

suitable for use in all childbearing women.  Being a direct derivative measure of the 

birth satisfaction scale, the BSS-R shares and is underpinned by the same 

conceptual and theoretical framework (C. J. Hollins Martin & Martin, 2014).  Thus 

consistent with the theoretical and empirical architecture of the birth satisfaction 

scale, the ‘quality of care’ domain for example, is underpinned by the same extensive 
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applied literature condensed to sub-themes during the original thematic review, such 

as birth environment, support and relationship with health professionals. The 

instrument developers reported excellent psychometric properties of this multi-

dimensional tool while the inherent domains of the scale remained conceptually 

consistent with the thematically-derived longer measure (C. J. Hollins Martin & 

Martin, 2014).  The BSS-R has been validated and translated into Greek (Vardavaki, 

Hollins Martin, & Martin, 2015) and a United States (Barbosa-Leiker, Fleming, Hollins 

Martin, & Martin, 2015) version of the tool, with these studies suggesting excellent 

validity and reliability.  The US version of the BSS-R has recently been used in a 

large-scale US study (Fleming et al., 2016) and a psychometric evaluation of the data 

from that study corroborated not only the excellent psychometric properties of the US 

version, but also its measurement robustness when comparing discrete sub-groups 

within the sample (C. R. Martin et al., 2016a).  A comparison of UK and Greek BSS-

R datasets has revealed the instrument to be both conceptually and statistically 

comparable (C.R. Martin, Vardavaki, & Hollins Martin, 2016b), thus emphasising the 

potential utility of the measure for meaningful international comparative studies that 

focus on birth experience and outcomes.  Consistent with this observation, Burduli 

and colleagues (2017) have found UK and US BSS-R validation datasets to be 

broadly equivalent (Burduli, Barbosa-Leiker, Fleming, Hollins Martin, & Martin, 2017).  

The robust psychometric properties of the BSS-R reported to date and the 

consistency of these findings between translated versions has been salient evidence 

in the recent adoption of the measure as the recommended measure of birth 

satisfaction for global health outcome measurement use in the recently published 

Pregnancy and Childbirth Standard Set (International Consortium for Health 

Outcomes Measurement (ICHOM), 2016).  Since the publication of the ICHOM 
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guidance, there have been over 40 requests to translate or use the BSS-R in birth 

outcome studies throughout the world1. 

 

Australia represents a developed country with a highly advanced health economy 

that incorporates features of both UK and US service delivery models (Jackson, 

Dimitropoulos, Madden, & Gillett, 2015; Ragupathy, Aaltonen, Tordoff, Norris, & 

Reith, 2012).  A pertinent feature of Australian maternity care services are that they 

remain highly medicalised (Benoit, Zadoroznyj, Hallgrimsdottir, Treloar, & Taylor, 

2010; Weaver, Clark, & Vernon, 2005) despite the strong movement led by 

government reforms towards midwifery-led models (Quinn, Noble, Seale, & Ward, 

2013; Tracy et al., 2013; Tracy et al., 2014).  However, the movement toward 

woman-centred care and choice has gathered some pace in Australia (Catling & 

Homer, 2016) and similar to both the UK and the US (Fleming et al., 2016; C. J. 

Hollins Martin & Martin, 2014) an important component of both service transition and 

service evaluation is women’s satisfaction with their birth experience (K. Clark, 

Beatty, & Reibel, 2016; Lewis, Hauck, Ronchi, Crichton, & Waller, 2016).  As 

Australia transitions from the medical paradigm characteristic of the US towards the 

woman-centred models of care more typical of the UK, accurate assessment of birth 

satisfaction is of fundamental importance.  

                                                 
1 Communication with instrument developers. 
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The BSS-R would appear to be ideally suited as the measure of choice within this 

context, however an Australian version of the BSS-R has to date, yet to be 

developed and psychometrically evaluated.  It is noteworthy that there are subtle 

differences between the UK and US versions of the tool, specifically in relation to 

wording of question 1. ‘I came through childbirth virtually unscathed’ (UK) and ‘I 

came through childbirth virtually unharmed’ (US).  Barbosa-Leiker et al. (2015) and 

C. R. Martin et al. (2016a) highlight the importance of using the most appropriately 

specified and worded items for the population where the tool is to be used.  Though 

predominantly an English-speaking country, Australia has significant geo-political 

links and maternity service delivery similarities with the US and historical cultural 

affiliations with the UK.  It is therefore not readily apparent whether either the US or 

UK version of the BSS-R could be used within an Australian context without either 

modification or psychometric evaluation.  A recent study by Burduli et al. (2017) 

illustrates the desirability for evaluating the measurement characteristics in the 

population that the tool is to be used in.  Burduli and colleagues (2017) found that UK 

and US versions of the BSS-R were equivalent within their respective populations. 

Burduli et al. (2017) noted that though the measurement characteristics of the BSS-R 

were equivalent, it was noteworthy that US women had comparatively lower levels of 

birth satisfaction.  Confidence in the robustness of this finding (differences in birth 

satisfaction) is largely contingent on the equivalence of the measurement properties 

of the tool confirmed in Burduli et al.’s (2017) study.  Therefore two fundamental 

issues should be addressed in the development of an Australian version of the tool. 

Firstly, that the measure is contextually appropriate for the population and secondly, 

it is equivalent in terms of measurement to other versions of the BSS-R in order that 

results from studies can be meaningfully compared.           
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The current investigation sought to develop the Australian version of the BSS-R (A-

BSS-R) and evaluate the psychometric properties of the tool.  The objectives of the 

current study are to: 

1. Demonstrate the replicability of the tri-dimensional measurement model of the 

BSS-R to the A-BSS-R. 

2. Evaluate the internal consistency of the Quality of Care (QC), Women’s 

Attributes (WA), and Stress Experienced during Child-bearing (SE) sub-scales 

anticipated to comprise the A-BSS-R. 

3. Evaluate the known-groups discriminant validity of the A-BSS-R. 

4. Evaluate the convergent validity of the A-BSS-R. 

5. Evaluate the equivalence between the A-BSS-R and the original BSS-R. 
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Method 

A two-stage design was used. Stage 1 (Objectives 1-4) involved a cross-sectional 

survey design utilising purposive sampling.  Inclusion criteria included women of 18 

years of age and over and current participation in the Continuity of Care Experience 

(CoCE;(Australian Nursing and Midwifery Accreditation Council, 2014; Ebert, 

Tierney, & Jones, 2016; Tierney, Sweet, Houston, & Ebert, 2016) programme.  Every 

undergraduate and postgraduate midwifery program leading to registration as a 

midwife has to encompass Continuity of Care Experience (CoCE). A midwifery 

student must ‘follow’ at least 10 women across their unique childbearing journey. The 

aim is to immerse midwifery students within the very essence of midwifery and being 

‘with woman’.  Student midwives recruit pregnant women in to the CoCE programme 

in a variety of ways, for example pamphlets/flyers at antenatal clinics or word of 

mouth.  CoCE programmes provide students with an opportunity to build a trusting 

partnership relationship within a woman-centred ethos through their pregnancy, 

labour and early parenting time.  Women enrolled in the CoCE programme via 

communication with the Professional Experience Unit were invited to participate in an 

online survey following completion of the CoCE programme having been given pre-

recruitment information that they would be invited to voluntarily participate in a survey 

about their birth experience on CoCE programme completion. Following participant 

review of the participant information document and consent being given participants 

were able to access the survey.  Women were invited to complete the A-BSS-R 

within six weeks of birth.     
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Stage 2 (Objective 5) involved a direct psychometric comparison of the dataset from 

the current study with that of the original UK dataset (Hollins Martin and Martin, 

2014).  The stage 2 component of the study is differentiated from stage 1 because of 

the use of an existing BSS-R dataset to facilitate comparisons with A-BSS-R data 

collected in the current investigation.     

 

Ethical approval 

Ethical approval for the study was granted by Southern Cross University Research 

Ethics Committee, Australia.   

 
Participants  

Participants were purposively sampled postnatal women who were currently taking 

part in the CoCE programme.   
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Measures 

The BSS-R (C. J. Hollins Martin & Martin, 2014) comprises ten items scored on a 

five-point Likert type scale with responses ranging from (i.) strongly agree, (ii.) agree, 

(iii.) neither agree or disagree, (iv.) disagree, (v.) strongly disagree.  Six of the BSS-R 

items are scored from 4 (strongly agree) to 0 (strongly disagree).  The remaining four 

BSS-R items are reverse-scored thus 0 (strongly agree) to 4 (strongly disagree). The 

stress experienced during child-bearing and quality of care sub-scales each comprise 

four items.  The women’s attributes sub-scale comprises two items.  BSS-R sub-

scale scores are simply calculated as the sum score of the items representing that 

specific BSS-R domain. A total BSS-R score can also be calculated (range 0-40).  

Higher scores correspond to comparatively higher birth satisfaction across all sub-

scales and the total score.  The BSS-R has been found to be psychometrically 

robust, valid and reliable, with replication of the underlying three-factor measurement 

model in both English-language (Barbosa-Leiker et al., 2015; Burduli et al., 2017; C. 

R. Martin et al., 2016a) and translated (C.R. Martin et al., 2016b; Vardavaki et al., 

2015) versions.         
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Development of the Australian version of the BSS-R: Item review 

The items of the existing English-language versions of the BSS-R were reviewed by 

an expert panel of Australian psychologists (N=2), Australian midwives (N=5) and the 

UK developers of the BSS-R to ensure contextual appropriateness of items between 

versions.  Following review, BSS-R item 3. ‘The delivery room staff encouraged me 

to make decisions about how I wanted my birth to progress’ was modified slightly to 

‘The birthing room staff encouraged me to make decisions about how I wanted my 

birth to progress’.  The panel felt the US version of BSS-R item 1. ‘I came through 

childbirth virtually unharmed’ was more contextually appropriate for Australian 

women than the original UK version of this item ‘unscathed’.  Further, a convenience 

sample of student midwives (N=49) were asked which version of BSS-R item 1 they 

believed was more appropriate for communicating with Australian women, and all 

indicated the US version of this item.  No other changes or modifications were made 

to the A-BSS-R.  The scoring system is identical to that of the UK and US versions, 

thus comparatively higher scores indicate greater satisfaction with respect to the 

specific BSS-R sub-scale domain.       
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Statistical analysis  (stage 1)                                                                                               

Objective 1 was addressed using Confirmatory Factor Analysis (CFA)(Brown, 2015).  

CFA is a structural equation modelling (SEM) approach to model evaluation (Byrne, 

2010).  CFA and SEM are parametric techniques and thus bound by the 

accompanying underlying assumptions regarding data normality (Brown, 2015; 

Byrne, 2010).  Scrutiny of data for excessive skew and kurtosis and removal of 

multivariate outliers is thus necessary to determine any potential violation of the 

underlying parametric assumptions that could lead to an incorrect interpretation of 

the statistical analysis (P. Kline, 2000).  Two CFA models were evaluated, which 

were the tri-dimensional measurement model of the BSS-R comprising correlated 

factors of SE, WA and QC specified by Hollins Martin and Martin (2014) and a single 

factor version of this model (correlations between factors set to 1).  A hierarchical 

model which specified experience of childbirth as a second-order domain, was not 

evaluated given the recent findings of Burduli et al. (2017) of the psychometric 

superiority of the tri-dimensional model of the BSS-R in English-language versions of 

the instrument. Assuming multivariate normality, a maximum-likelihood estimation 

approach was taken to model evaluation (Brown, 2015; R. B. Kline, 2011).  The two 

models were evaluated by consensus of a range of model fit indices (Bentler & 

Bonett, 1980), these being the comparative fit index (CFI; (Bentler, 1990), the root 

mean squared error of approximation (RMSEA; (Steiger & Lind, 1980), the square 

root mean residual (SRMR;(Hu & Bentler, 1999).  The χ2 statistic may be used to 

evaluate model fit, with a non-significant p value indicating that the major proportion 

of variance within the data is explained by the model. Importantly, χ2 is influenced by 

both sample size and data variation, thus model evaluation is seldom based on χ2 
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and invariably based on the model fit indices highlighted above (Byrne, 2010; 

Hooper, Coughlan, & Mullen, 2008; Vardavaki et al., 2015).  

 

Divergent validity  

Divergent validity was evaluated by correlating A-BSS-R sub-scale scores with the 

number of weeks pregnant at birth (C. J. Hollins Martin & Martin, 2014).  No 

statistically significant correlation between A-BSS-R sub-scale scores and this clinical 

indices is predicted. 

 

Known-groups discriminant validity  

Known-groups discriminant validity was evaluated using the approach of Vardavaki 

et al. (2015).  Stratification of the dataset was undertaken following data collection by 

categorising by delivery type, this being either unassisted vaginal delivery or assisted 

vaginal delivery.  It was predicted that A-BSS-R total, and A-BSS-R SE and A-BSS-R 

WA sub-scale scores would be significantly higher in those women who had an 

unassisted vaginal delivery compared to those who either had an instrument, 

ventouse, Caesarean Section or emergency Caesarean Section.  It was predicted 

that there would be no statistically significant differences between groups on the A-

BSS-R QC sub-scale.    

 



 15 

Internal consistency  

The internal consistency of the A-BSS-R sub-scales and total score was evaluated 

using Cronbach’s coefficient alpha (Cronbach, 1951).  A Cronbach’s alpha of 0.70 or 

above is generally recognised as a threshold for acceptable internal consistency (P. 

Kline, 2000).  Cronbach’s alpha represents a lower-bound internal consistency 

estimation (Sijtsma, 2009) and is deflated by low item N within a scale (Cortina, 

1993; Schmitt, 1996).  Given that the A-BSS-R WA sub-scale comprises just two 

items, the inter-item correlation (Pearson’s r) between these items was scrutinised 

since L. A. Clark and Watson (1995) suggest that inter-item correlations between 

0.15-0.50 indicate acceptable reliability within a scale. This approach is consistent 

with Eisinga, Grotenhuis, and Pelzer (2013) who suggest this statistical treatment 

may be preferable to Cronbach’s alpha for evaluating a two-item scale.   
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Measurement equivalence (stage 2)                                                                                                  

Objective 5 was addressed by a direct comparison of the A-BSS-R dataset and its tri-

dimensional model specification with the original UK BSS-R dataset, again specified 

within the same tri-dimensional model.  The procedure to determine measurement 

invariance requires the application of increasingly restrictive versions of the 

underlying model (Brown, 2015; C. R. Martin et al., 2016a).  An initial diagnostic 

approach prior to the measurement invariance procedure being conducted is to 

ensure a theoretically plausible and statistically satisfactory fit to the specified model 

within the dataset (Brown, 2015).  The original UK BSS-R validation dataset satisfied 

this criteria (C. J. Hollins Martin & Martin, 2014), however, measurement invariance 

testing within the current study will only be conducted in the event of the A-BSS-R 

demonstrating a satisfactory fit to data for the tri-dimensional model, such evidence 

being provided by the findings from the CFA.  Following the approach of C.R. Martin 

et al. (2016b) and contingent on satisfactory A-BSS-R model fit, an omnibus model fit 

evaluation of the pooled dataset (UK and Australian) will be conducted in the 

absence of constraints (using the same fit measures and associated as CFA outlined 

earlier).  A configural invariance model will then be evaluated to determine 

equivalence of the factor model and pattern of loadings between groups (A-BSS-R, 

UK BSS-R).  A satisfactory configural invariance model enables a more restrictive 

metric invariance model to be evaluated where item-factor loadings are constrained 

to be the same across groups.  R. B. Kline (2011) highlights that metric invariance is 

required to demonstrate equivalence of meaning of the underlying constructs 

specified within the measurement model.  Observation of metric invariance would 

enable further constraints to be made in the form of evaluation of scalar invariance in 

which the item intercepts are constrained to be equal between groups.  Evidence of 
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non-invariance in an item at the scalar level is indicative of group differences on the 

mean of that item even within the context of having comparable values on the factor 

related to the item itself.  It is conceivable (at each level of invariance evaluation) that 

some items will not be invariant between groups whereas others will be.  This 

represents a context known as partial invariance (Byrne, 2010) and typically the 

process of measurement invariance stops at the level where partial invariance is 

found.  Partial invariance has different implications depending on the level of 

invariance testing in which it is observed.  Thus full metric invariance is considered 

important to confirm conceptual equivalence of meaning and measurement between 

the two groups (Vandenberg & Lance, 2000), and thus the ability to use the measure 

within both the population of interest and to make meaningful comparisons between 

other groups evaluated by other validated versions of the measure.  Evidence of 

partial invariance at the scalar level, in contrasts, indicates that though the measure 

is equivalent at the metric level, an invariant intercept (item mean) represents a 

difference in mean score (though the item-factor loading is equivalent) between 

groups, which is both meaningful and essentially a true score difference rather than 

an indication of measurement error (C.R. Martin et al., 2016b; Millsap, 1998).  Non-

invariant items are identified by evidence of a significant difference between models 

(invariant/non-invariant), as evidenced by a difference in CFI of >0.01 (Cheung & 

Rensvold, 2002).  Statistical analysis was conducted using the R programming 

language (R Core Team, 2017) and the R packages Lavaan (Rosseel, 2012), Effsize 

(Torchiano, 2015), Cocor (Diedenhofen & Musch, 2015), and Cocron (Diedenhofen & 

Musch, 2016). 
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Results 
Participants 

Two-hundred and seventeen participants consented to take part in the study, with 10 

participants having significant missing data (>5%) and so their data was excluded 

from the dataset.  Following this, the dataset was screened (N=207) for multivariate 

outliers within the A-BSS-R data stream by reference to Mahalanobis distances, and 

N=9 were found and excluded based on a distance from the centroid estimation of χ2 

> 34.53.  The final number of participants for which data was complete and 

multivariate normal was thus N=198.  The mean age of participants was 29.66 (SD 

5.61) years with a range of 18-44.  The mean duration of pregnancy was 39.78 (SD 

1.42) weeks.  Seventy-nine (40%) women were primigravidas.  The mean scores and 

distributional characteristics of the A-BSS-R thematically derived sub-scales and total 

score are summarised in Table 1. 

 

TABLE 1. ABOUT HERE 

 

Individual item scores for the A-BSS-R and associated distributional characteristics 

are summarised in Table 2.  No evidence of excessive skew or kurtosis was 

observed.   

 

TABLE 2. ABOUT HERE 
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The A-BSS-R total score was significantly correlated with A-BSS-R SE, WA, and QE 

sub-scales, r = 0.89, p <0.001, r = 0.83, p <0.001 and r = 0.60, p <0.001, 

respectively.  The A-BSS-R SE sub-scale was positively and significantly correlated 

with the A-BSS-R WA (r = 0.67, p <0.001) and A-BSS-R QC (r = 0.23, p <0.001) sub-

scales.  Finally, the A-BSS-R WA sub-scale was positively and significantly 

correlated with the A-BSS-R QC (r = 0.32, p <0.001).  Comparisons between the 

above correlation r values and those reported by Hollins Martin and Martin (2014) 

were conducted using Fisher’s Z transformation (Fisher, 1925) and Zou’s confidence 

interval (Zou, 2007) and adopting the procedure of Diedenhofen and Musch (2015) 

and summarised in Table 3. No statistically significant differences between A-BSS-R 

and UK BSS-R total or sub-scale correlational values were observed. 

 

TABLE 3. ABOUT HERE 

 

Confirmatory factor analysis 

The three-factor measurement model of the BSS-R offered a good fit to the data 

(χ2(df=32) = 71.19, p <0.01, CFI = 0.95, RMSEA = 0.08, SRMR = 0.06).  The single-

factor model offered a comparatively poorer fit to the data (χ2(df=35) = 327.88, p <0.01, 

CFI = 0.60, RMSEA = 0.21, SRMR = 0.14). 

 

Divergent validity 

No significant correlations were found between the A-BSS-R total score, A-BSS-R 

SE sub-scale scores and A-BSS-R QC sub-scale scores and the number of weeks 

gestation, r = 0.05, p = 0.51, r = -0.06, p = 0.41, r = 0.07, p = 0.33 respectively.  

Against prediction, the A-BSS-R WA sub-scale was observed to be significantly and 

positively correlated with the number of weeks of gestation, r = 0.17, p = 0.01. 
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Known-groups discriminant validity   

The results of the known-groups discriminant validity analysis are summarised in 

Table 4.  These findings are consistent with predictions, with those experiencing an 

unassisted vaginal delivery having significantly higher A-BSS-R SE and A-BSS-R 

WA sub-scale scores, and A-BSS-R total scores compared to those experiencing an 

assisted/operative delivery.   

 

TABLE 4. ABOUT HERE 

 

Internal consistency 

Internal consistency analysis revealed acceptable Cronbach alphas for the A-BSS-R 

SE, and A-BSS-R QC, and A-BSS-R total score of 0.74, 0.81 and 0.81 respectively.  

Cronbach alpha of the A-BSS-R WA sub-scale was 0.66.  A comparison between 

Cronbach alpha of this dataset with those reported by Hollins Martin and Martin 

(2014) revealed no statistically significant differences at sub-scale and total score 

level (Table 5.).  The inter-item correlation between the two A-BSS-R WA sub-scale 

items was r = 0.49, p <0.001.   

 

TABLE 5. ABOUT HERE 
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Invariance evaluation 

The results of the invariance testing are summarised in Table 6.  The overall (pooled 

data) model (Model 1) provided an excellent fit to the data, which facilitated the 

invariance testing to proceed stage-wise.  The configural model (Model 2.) was found 

to offer an excellent fit to the data across all model fit parameters.  Constraining item-

factor loadings equal between the Australian and UK datasets, resulted in a model 

(Model 3) that was not significantly different (∆CFI ≤1) to the configural model.  

Scalar invariance was then evaluated and revealed a significant difference (∆CFI >1) 

between this model (Model 4) and the metric model (Model 3) indicating non-

invariance.  Examination of modification indices suggested that the constraint 

between datasets for A-BSS-R item 1. ‘I came through childbirth virtually unscathed’ 

be freely estimated and this model resulted in an improved but still significantly 

different model (Model 5) to the metric invariance model (Model 3) (∆CFI >1).  

Additional scrutiny of modification indices suggested A-BSS-R item 3 ‘The birthing 

room staff encouraged me to make decisions about how I wanted my birth to 

progress’ equality constraints be relaxed between datasets, and, in addition to A-

BSS-R item 1, Model 6 was shown not to be significantly different to Model 3 (∆CFI 

≤1), thus demonstrating partial scalar invariance.       

  

TABLE 6. ABOUT HERE 
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                                                          Discussion                                                                                                                                     

The findings from this validation study of the Australian version of the BSS-R are 

broadly consistent with those of the original UK version of the instrument (C. J. 

Hollins Martin & Martin, 2014).  Moreover, the current investigation reveals additional 

salient inferential statistical detail regarding the comparability of the measure to the 

original UK version in terms of internal consistency and sub-scale correlations.  

Consistent with prediction, direction, and the work of C. J. Hollins Martin and Martin 

(2014), the known-group discriminant validity testing revealed statistically significant 

differences as a function of birth type on A-BSS-R SE and A-BSS-R WA sub-scales 

and the total A-BSS-R score.  No statistically significant difference, as anticipated, 

was observed as a function of birth type on the A-BSS-R QC sub-scale.  This finding, 

though consistent with C. J. Hollins Martin and Martin (2014), is inconsistent with the 

Greek version of the measure where a significant difference on this sub-scale was 

observed (Vardavaki et al., 2015).  An explanatory account suggested by Vardavaki 

et al. (2015), was that the significant impact of birth type on this sub-scale may have 

been consequential of implicit psychological/psychosocial cues of normality 

associated with an unassisted vaginal birth experience specific to, and within that 

particular cultural context. For example, a sense of reassurance, in contrast to 

absolute differences in care received. However, the current findings in this sample, 

consistent with those of the UK validation sample, would suggest that there was no 

perceived difference in quality of care provided.  Reflecting on these observations 

with this contemporary evidence, it may be that there are tangible differences in 

experiences of quality of care within the Greek maternity system as a function of birth 

type compared with UK and Australian maternity service delivery.  Addressing this 

particular issue in depth is clearly beyond the scope of the current investigation, 
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however, it does serve to highlight the value of a validated and comparable model of 

birth satisfaction that can allow meaningful comparisons between maternity service 

models, health economies, cultures, and countries. 

 

The three-factor measurement model of the BSS-R was found to offer a good fit to 

data.  Consistent with previous investigations of the BSS-R (Barbosa-Leiker et al., 

2015; C. J. Hollins Martin & Martin, 2014; Vardavaki et al., 2015), a uni-dimensional 

model of instrument offered a comparatively poor fit to data.  This observation 

represents both coherence with the postulated thematic structure of the birth 

satisfaction construct (C.J. Hollins Martin & Fleming, 2011; C. J. Hollins Martin & 

Martin, 2014), and the preferential use of the three sub-scales of the instrument over 

the total score, particularly in the context of International comparisons of the measure 

(Burduli et al., 2017).   
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The invariance evaluation provides valuable and affirming evidence regarding the 

comparability of the A-BSS-R with the UK version.  The observation of good 

configural model fit and metric invariance is unambiguous in demonstrating the 

equivalence of conceptual meaning and tri-dimensional structure between versions 

(R. B. Kline, 2011; Vandenberg & Lance, 2000).  The finding that not only did the A-

BSS-R satisfy the criteria for partial scalar invariance, but in this regard just two items 

(20%) were found to be non-invariant at the scalar invariance level of analysis, thus 

80% of items are invariant.  Strikingly, these two non-invariant items, A-BSS-R item 

12., ‘I came through childbirth virtually unharmed’ and A-BSS-R item 33., ‘The birthing 

room staff encouraged me to make decisions about how I wanted my birth to 

progress’ were the same non-invariant items observed in the Greek version of the 

measure (Vardavaki et al., 2015) at the scalar invariance level of evaluation (C.R. 

Martin et al., 2016b).  This observation not only highlights comparability in terms of 

another (non-English) version of the tool to the original measure, but also 

emphasises the same likely rationale for these invariant items, namely a true and 

representative difference in the mean score of these two items between versions 

(Brown, 2015; Millsap, 1998) within the overall context of conceptual and 

measurement equivalence of the measure.  Examination of the relative item mean 

differences between the current study and that of C. J. Hollins Martin and Martin 

(2014) of BSS-R items 1 and 3 reveal the differences to be modest (both 0.32).  It is 

of value to speculate on any potential differences between birthing context that may 

impact on these individual item scores, despite the differences being small.  Potential 

factors could be nuanced differences in the embedded woman-centred philosophy of 

care between Australia (Quinn et al., 2013; Tracy et al., 2013; Tracy et al., 2014) and 

the UK (Renfrew et al., 2014; Sandall, Soltani, Gates, Shennan, & Devane, 2016), 
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differences between the ratio of primagravida to multigravida women between 

studies, and differences between the proportions in relation to delivery type.  Given 

that BSS-R items 1. and 3. have been shown to be scalar non-invariant in a previous 

study and the current study in comparison to the original measure, a future qualitative 

study could be of value to determine any perceptible or meaningful difference in 

interpretation of item meaning and how this may relate to the possible factors 

highlighted above.    

 

An unexpected finding from the divergent validity testing was the finding of a 

statistically significant positive correlation between A-BSS-R WA sub-scale score and 

the number of weeks gestation.  A rationale for this observation does not immediately 

present itself. Nonetheless, it was unanticipated in this population and may need to 

be explored in future studies of the A-BSS-R to determine any persistence of this 

observation, and if found implications thereof. 

 

                                                 
2 Note: BSS-R item 1: Greek (…….unscathed), Australian (…….unharmed). 
3 Note: BSS-R item 3: Greek (…….delivery room……), Australian (…….birthing room……). 
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A novel feature of the current investigation was the inferential statistical comparison 

of the Cronbach’s alpha and Pearson’s r correlation values with those reported in the 

UK validation study (C. J. Hollins Martin & Martin, 2014).  As far as we are aware, 

this is the first study to compare these statistical indices directly in relation to the 

BSS-R and the finding of no statistically significant differences between the two 

studies on either the BSS-R total score or BSS-R sub-scales offers additional 

corroborative evidence supporting validity and consistency across versions of the 

tool.  Cronbach’s alpha for the A-BSS-R WA sub-scale did not reach generally 

accepted criteria for acceptable internal consistency (P. Kline, 2000), though there 

remains debate over the suitability of this statistical approach for two-item scales 

(Eisinga et al., 2013).  Interestingly, this sub-scale was found to be acceptable 

according to the inter-item correlation criteria of L. A. Clark and Watson (1995).  

Given that the WA sub-scale is comprised of just two items, and as noted by (George 

& Mallery, 2003), an alpha of less than 0.70 is not necessarily unacceptable, the 

findings from the comparative analysis as a whole present evidence of consistency 

across measures. 

 



 27 

One limitation of the current study was that we did not collect data on marital status 

and occupational status.  We recognise that these may be important variables both to 

describe the population and also to examine these variables with respect to any 

potential influence on birth satisfaction scores.  A further limitation is that we did 

collect details of the exact timing of questionnaire administration following birth within 

the six-week postpartum data collection period.  This data would be useful in 

examining any potential correlational relationships between time from birth and birth 

satisfaction scores.  Future studies would benefit from collecting this data where 

possible for the reasons described above.       
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Conclusion 

The current investigation has sought to develop and validate the Australian version of 

the BSS-R.  The extensive battery of psychometric evaluative approaches used in 

the current investigation indicate that the A-BSS-R, while modified slightly to be 

contextually anchored within the Australian context, is from a conceptual and 

measurement perspective equivalent to the original UK version. Thus comparison 

between scores from differing countries can be plausibly compared with confidence.  

A small number of issues were identified during the validation process which warrant 

further study, include the unexpected correlation between number of week’s 

gestation and the A-BSS-R WA sub-scale.  Also, the sample size in this current study 

was a realistic minimum for a validation study of this kind, and would benefit from 

future studies using the A-BSS-R to confirm the findings from this initial investigation 

using a larger participant population.   
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Table 1. Mean, standard deviation and distributional characteristics                                                                                                                      

of A-BSS-R sub-scales and total score. se = standard error of kurtosis. 

 

Subscale            Mean      SD     Range   Skew   Kurtosis    se 

Stress         10.63  3.45        16  -0.60        0.15  0.24 

Attributes       5.43  1.91          8  -0.44      -0.44  0.14 

Quality        14.34  2.08         9  -1.30        0.96  0.15 

Total score          30.40  5.88        27  -0.39      -0.38  0.42 
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Table 2. Mean, standard deviation and distributional characteristics of individual A-BSS-R items. se = standard error of kurtosis.            

              
   Item                          Item content Domain* Mean SD Range Skew Kurtosis se 

BSS-R 1       I came through childbirth virtually unharmed SE 3.08 1.04 4 -1.11 0.47 0.07 

BSS-R 2       I thought my labour was excessively long SE 2.71 1.21 4 -0.71 -0.53 0.09 

BSS-R 3       The birthing room staff encouraged me to make 
decisions about how I wanted my birth to progress 
 

QC 3.39 0.75 3 -0.84 -0.51 0.05 

BSS-R 4       I felt very anxious during my labour and birth WA 2.58 1.12 4 -0.45 -0.75 0.08 

BSS-R 5       I felt well supported by staff during my labour and birth QC 3.67 0.60 3 -1.75 2.49 0.04 

BSS-R 6       The staff communicated well with me during labour QC 3.62 0.63 3 -1.64 2.43 0.04 

BSS-R 7       I found giving birth a distressing experience SE 2.69 1.19 4 -0.64 -0.57 0.08 

BSS-R 8       I felt out of control during my birth experience WA 2.86 1.09 4 -0.76 -0.24 0.08 

BSS-R 9       I was not distressed at all during labour SE 2.15 1.17 4 0.07 -0.98 0.08 

BSS-R 10     The delivery room was clean and hygienic QC 3.67 0.61 3 -1.90 3.47 0.04 
*Domain of the A-BSS-R. SE = Stress experienced during child-bearing, WA = Women’s attributes, QC = Quality of Care. 
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Table 3. Correlations of A-BSS-R sub-scales and total score and comparison with original UK BSS-R                                               

(Hollins Martin and Martin, 2014). 

Scale combination                     Australian r         UK r      Z     95% CI   p 

Stress-Attributes        0.67      0.57  1.67  (-0.02 – 0.22) 0.10 

Stress-Quality       0.23      0.26  0.33  (-0.21 – 0.15) 0.74 

Attributes-Quality         0.32      0.35  0.35  (-0.20 – 0.14) 0.73 

Total score-Stress    0.89      0.86  1.31  (-0.02 – 0.08) 0.19 

Total score-Attributes  0.83     0.80  0.92  (-0.04 – 0.10) 0.36 

Totals score-Quality  0.60     0.63  0.49  (-0.15 – 0.09) 0.62 
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Table 4. Comparison of BSS-R total and sub-scale scores differentiated by birth delivery type (after Vardavaki et al., 2015).  

Standard deviations are in parentheses, degrees of freedom = 196, CI = confidence interval.  Non-normal delivery group 

comprised, Ceasarean section N=18, Emergency Ceasarean section N=28, Forceps N=9 and Vacuum N=14. 

 

BSS-R Scale         Unassisted   Assisted/   95% CI           t        p  Hedges g     Hedges g 95% CI Effect size 
       vaginal            Operative 
      delivery        delivery 
    (N=129)    (N=69) 

Stress          11.54 (3.07)   8.93 (3.48)     1.67 - 3.56      5.45   <0.001      0.81              0.50 - 1.11   Large 

Attributes        5.72 (1.80)   4.90 (2.02)     0.27 - 1.37      2.94     0.004       0.44              0.14 - 0.73             Small 

Quality         14.54 (1.92) 13.97 (2.32)    -0.04 - 1.17      1.83     0.07        0.27             -0.02 - 0.57             Small  

Total score    31.80 (5.48) 27.80 (5.75)     2.36 - 5.64      4.81   <0.001      0.71              0.41 - 1.02             Medium 
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Table 5. Cronbach’s alpha of BSS-R sub-scales and total score and                                                                                                      

comparison with original UK BSS-R (Hollins Martin and Martin, 2014).                                                                                                

Degrees of freedom = 1.   

Subscale               Australian alpha      UK alpha   χ2   p 

Stress           0.74      0.71  0.37 0.54 

Attributes      0.66      0.64  0.06 0.81 

Quality         0.81      0.74  3.07 0.08 

Total score    0.81      0.79  0.43 0.51 
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Table 6.  Invariance analysis of Australian (A-BSS-R) and UK (BSS-R) datasets.  
 
Model    χ2 (df) Model 

comparison 
∆χ2 ∆df p RMSEA SRMR  CFI ∆CFI Different 

1. Overall 42.66(32) na na na na 0.028 0.032    0.992 na na 
2. Configural 114.05(64)  na na Na na 0.061    0.051    0.962 na na 
3. Metric 127.06(71)   2 13.01 7 0.07 0.061    0.058    0.958 0.004 No 
4. Scalar 186.66(78)   3 59.60 7 <0.05 0.081    0.069    0.918 0.04 Yes 
5. Partial scalar BSS-R 1. 
__(intercepts) 

152.01(77)  3 24.95 6 <0.05 0.068    0.062    0.943 0.015 Yes 

6. Partial scalar BSS-R 1.                               
__& BSS-R 3.(intercepts) 

141.29(76) 3 14.23 5 <0.05 0.064 0.061 0.951 0.007 No 
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