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Abstract 

Background There are many factors during pregnancy and labor that influence women’s acceptability of maternal 
healthcare. Nevertheless, the concept of acceptability of maternal healthcare has unfortunately not been clearly 
defined and remains difficult to assess, affecting its implications and approaches from maternal health perspectives. 
In this study, we proposed a practical definition of maternal healthcare acceptability and developed a tool to measure 
maternal healthcare acceptability from patients’ perspective at a selected health sub-district in South Africa.

Methods We applied known techniques to develop measurement tools in health settings. The concept develop-
ment drew from the literature review leading to the proposed definition of maternal healthcare acceptability which 
was then refined and validated by experts through Delphi technique. Other techniques included specification of 
concept constructs; selection of indicators; formation of indices; measurement tool/scale construction; and testing 
of reliability and validity. Factor analysis and simple arithmetic equation were performed on secondary and primary 
datasets respectively.

Results Experts in the field reached a consensual definition of maternal healthcare acceptability. Factor analysis 
revealed three factors retained to predict maternal healthcare acceptability indices, namely provider, healthcare and 
community. Structural equation model showed good fit (CFI = 0.97), with good reliability and validity. Hypothesis 
testing confirmed that items and their corresponding factors were related (p < 0.01). Simple arithmetic equation was 
recommended as alternative method to measure acceptability when factor analysis was not applicable.

Conclusion This study provides new insights into defining and measuring acceptability of maternal healthcare with 
significant contributions on existing theories and practices on this topic and practical applications not only for mater-
nal health but also across diverse health disciplines.

Keywords Access to healthcare, Community support, Definition, Delphi technique, Healthcare stakeholders, 
Healthcare systems, Maternal healthcare acceptability, Measurement tool, Public health, Social psychology

*Correspondence:
Joy Blaise Bucyibaruta
u19375370@tuks.co.za
1 School of Health Systems and Public Health, Faculty of Health Sciences, 
University of Pretoria, Pretoria, South Africa
2 Department of Nursing Sciences, Faculty of Health Sciences, University 
of Pretoria, Pretoria, South Africa
3 National Department of Health, Pretoria, South Africa

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-023-05475-y&domain=pdf


Page 2 of 16Bucyibaruta et al. BMC Pregnancy and Childbirth          (2023) 23:302 

Introduction
Acceptability of healthcare is an emerging concept 
which is rapidly evolving to become essential in plan-
ning, implementing and assessing healthcare services 
[1, 2]. Healthcare acceptability can be applied to a 
wide range of healthcare services [3, 4]. For example, 
women attending antenatal, delivery and immedi-
ate post-delivery services often have well documented 
perceptions of maternal healthcare acceptability [5–7]. 
However, maternal healthcare acceptability remains a 
controversial and complex concept within wider scien-
tific community including maternal health profession-
als, public health specialists, social psychologists and 
anthropologists.

The complexity of maternal healthcare acceptabil-
ity has made it difficult for stakeholders to agree on a 
precise definition [1, 3, 8]. Nevertheless, most authors 
agree that the concept of healthcare acceptability is 
best expressed in overreaching terms such as beliefs, 
expectations, experiences, attitudes, trust, confidential-
ity and support [8–10]. Most of these terms have been 
well described [11, 12] and it is beyond the scope of this 
study to address each term individually.

Maternal healthcare acceptability is influenced by 
how women interact with the healthcare providers, the 
healthcare system and the community [9, 10, 13–15]. 
Negative maternal healthcare acceptability may ensue 
when healthcare providers shout or display inappropriate 
attitudes such as abuse, disrespect, indecency, meanness 
or mistreatment towards patients [4, 5, 14, 15]. Patients’ 
perceptions of acceptability may be influenced by facil-
ity cleanliness or by policies that directly affect pregnant 
women including working hours, ambulance service and 
assistance in birth registration or accessing child grants 
[6, 16]. Pregnant women also interact with their com-
munities and may experience negative health effects if 
they are stigmatized or not supported by the father of the 
child, family and friends [7, 15, 17].

Practically, most stakeholders agree that healthcare 
acceptability is a key factor in assessing the quality of 
healthcare services [2, 3, 8]. Some researchers have advo-
cated that healthcare acceptability should be evaluated 
both retrospectively and prospectively but were largely 
unclear on the methods of measuring healthcare accept-
ability [2, 3]. To the best of our knowledge, no tools cur-
rently exist to measure maternal healthcare acceptability 
at institutional, health district, national or international 
levels. Thus, this study aimed (1) to propose a practical 
definition of maternal healthcare acceptability; and (2) 
to develop a tool to retrospectively and prospectively 
measure the acceptability of maternal healthcare from 
patients’ perspective at a selected health sub-district in 
South Africa.

Methods
We applied the techniques of developing measurement 
tools, including (1) concept development; (2) specifica-
tion of concept constructs; (3) selection of indicators; 
(4) formation of indices; (5) measurement tool/scale 
construction; and (6) testing of reliability, validity and 
practicability [18–20].

Concept development
Although the importance of healthcare acceptability is 
clearly recognized, there is no widely accepted definition 
of healthcare acceptability [2, 8, 21]. As a starting point, 
we conducted literature review to identify gaps in defin-
ing the concept of healthcare acceptability [22]. We con-
ducted literature search from online databases including 
MEDLINE/PubMed, Cochrane Library and Google 
Scholar for relevant articles using “healthcare acceptabil-
ity”, “concept”, “conceptual framework” and “definition” 
as key words in different combinations [22]. Different 
combinations of the key words included for example 
“healthcare acceptability” AND “definition”, “healthcare 
acceptability” AND “conceptual framework” or “health-
care acceptability” AND “definition” AND “conceptual 
framework”. We also applied snowball strategy to check 
the reference lists of retrieved studies as ‘cited by’ and 
‘related’ articles to identify additional sources [22]. We 
included English literature published between 1981 
and 2020. English was the common language of the 
research team, the concept of healthcare acceptability 
was first described in 1981 [23] and 2020 was end point 
of that research project [22]. Out of 500 articles initially 
retrieved, we retained 174 for thematic content analysis 
that we imported into Atlas.ti 8.4 software and we coded 
them until no new information emerged (data satura-
tion) [24]. We followed the Preferred Reporting Items 
for Systematic reviews and Meta-Analyses extension for 
Scoping Reviews (PRISMA-ScR) flow diagram (Fig.  1). 
We then proposed definition and conceptual framework 
of healthcare acceptability that can be applied to various 
healthcare contexts including maternal health [22].

Thereafter, we proceeded by conducting a Delhi study 
in attempt to build a consensus on both proposed defini-
tion and conceptual framework of healthcare acceptability 
concept [25]. We prepared open-ended and rating scale 
questions for experts to provide their input by modifying 
the Appraisal of Guidelines for Research & Evaluation II 
(AGREE II) instrument and a score of 80% was set to indi-
cate the consensus [25]. The questionnaire was piloted 
and refined before it was sent to the participants [25]. We 
recruited a sample size of five to ten participants from each 
of four groups of experts namely: (1) patients; (2) health-
care providers; (3) healthcare researchers; and (4) health-
care managers/policy makers in line with sample size 



Page 3 of 16Bucyibaruta et al. BMC Pregnancy and Childbirth          (2023) 23:302  

recommendation for Delhi studies [26]. Expert was defined 
as a person holding a master’s or higher degree or who had 
knowledge, skills, experience or had published on this topic 
[25]. Despite our effort to recruit the participants globally, 
we obtained 34 who completed two rounds of the Delphi 
study. Out of those 34 experts, 28 came from South Africa, 
two from the United Kingdom and one from Canada, Leso-
tho, Rwanda and Zambia respectively [25].

The data collection was semi-anonymous with only the 
principal investigator (PI) aware of the identity of par-
ticipants [25]. We conducted the Delphi process in two 
rounds with the outcomes from the first round inform-
ing the second round [25]. The experts reached consen-
sual definition and conceptual framework of healthcare 
acceptability applicable to varied healthcare disciplines 
including maternal health [25].

Specification of concept constructs
Healthcare acceptability is widely considered as one of 
the dimensions of access to healthcare [9, 27, 28]. Vari-
ous studies have proposed different constructs of health-
care  acceptability. [1–3, 9, 10]. We considered three 
constructs of acceptability including (1) patient-provider; 
(2) patient-healthcare system; and (3) patient-community 
as originally described by Gilson et  al. [10]. The “Pro-
vider acceptability” or “Provider” construct reflected 
interactions between patients [mothers] and healthcare 
providers. The “Healthcare acceptability” or “Health-
care” construct implied interactions between patients 

[mothers] and the healthcare system or policies. Finally, 
the “Community acceptability” or “Community” con-
struct indicated interactions between patients [mothers] 
and the community. Figure 2 shows the conceptual frame-
work of healthcare acceptibility applicable to various 
healthcare services including maternal healthcare [22, 25]. 
The proposed framework clearly specifies the constructs 
of maternal healthcare acceptability.

Selection of indicators
We selected indicators for each construct that purposely 
explained the concept of maternal healthcare acceptabil-
ity in line with scale development theories [18, 19]. The 
terms “indicator”, “variable”, “component” and “item” 
are often used interchangeably in the literature on indi-
ces development [18, 20, 29, 30]. Similarly, we referred 
to these terms equivalently. Indicators across constructs 
were re-scaled to carry the same weight [20]. Indicators 
were scored using ordinal numbers with similar inter-
vals between scores [20]. Favorable responses scored the 
highest, while the least favorable response scored lowest 
and neutral responses scored in the middle [20]. Thus, we 
rescaled the indicators with scores ranging from 1 to 3, 
with 1 being the lowest; 2 being intermediate or neutral 
and 3 being the highest score.

We identified 25 indicators from the questionnaire 
used previously by a larger Researching Equity and 
Access in Health Care (REACH) study, which evaluated 
maternal healthcare acceptability at the same health 

Fig. 1 PRISMA-ScR flow diagram
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sub-district in 2008/2009 [1, 31]. The sample size was 
calculated based on expected use of maternal health ser-
vices (χ2 Goodness of Fit test, 80% power, medium effect 
size) [31]. There were three obstetric healthcare facilities 
selected using the probability proportional to size meth-
odology [1]. At each facility, the researchers interviewed 
a number of women proportional to the number of deliv-
eries and a total of 359 women participated in that study 
over 2008/2009 period [1].

In 2020/2021, the principal investigator (PI) used the 
same REACH questionnaire to collect primary data on 
maternal healthcare acceptability from the same health 
sub-district. REACH questionnaire is accessible by 
clicking on this link: https:// osf. io/ hcs7d/. The simi-
lar number of 359 women aged 18 years old and older 
seeking maternal health services were interviewed 
applying the principles of matched sample size at the 
same facilities where the REACH study was conducted 
in 2008/2009. Thus, the sample sizes in the two sur-
veys had the same number of participants who were 
similarly distributed across health facilities.

Very few (1.77%) missing values were recorded in the sec-
ondary database and these were handled as neutral scores. 
There were no missing values in the primary database. The 
constructs and indicators are described in Table 1.

Formation of index
We used two different methods to develop the 
maternal healthcare measurement tool. Firstly, we 

conducted factor analysis to create acceptability 
indices [18, 19] and simple arithmetic equation for 
practical consideration where factor analysis was not 
suitable [20]. Factor analysis is an accepted method 
of reducing correlated variables/indicators into fewer 
factors explaining the most variability in a corre-
lation matrix [18]. Factor analysis was suitable for 
developing maternal healthcare acceptability indi-
ces on secondary database but not on primary data-
base. As a matter of fact, exploration factor analysis 
failed to retain three factors respectively representing 
provider, healthcare and community indices. In this 
instance, we considered simple arithmetic equation 
as an alternative method for developing acceptabil-
ity indices [20]. Secondary and primary databases on 
acceptability of maternal healthcare were respectively 
collected in 2008/2009 as part of REACH study and in 
2020/2021 as part of the principal investigator’s PhD 
research project from the same selected health sub-
district in South Africa. The use of secondary data 
analysis was justified by the fact that none of arti-
cles on REACH study considered the development of 
maternal healthcare acceptability measurement tool 
which was the purpose of this manuscript.

Factor analysis

Suitability Factor analysis is widely used to create indi-
ces from multi-dimensional data. [18, 19, 29]. However, 

Fig. 2 Conceptual framework of healthcare acceptability

https://osf.io/hcs7d/
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this method would be applicable based on the suitability 
characteristics namely: (1) sample size > 250 participants; 
(2) Bartlett’s test p-value < 0.05; and (3) Kaiser–Meyer–
Olkin (KMO) > 0.50 [18].

Exploratory factor analysis We computed exploratory 
factor analysis and retained three factors to predict “Pro-
vider”. “Healthcare” and “Community” indices. Retained 
factors should have an Eigenvalue > 1.0 with explained 
cumulative variability of 60% or more [18]. Factor rota-
tion, scatter plots of the loadings and score variable were 
used to improve factor loadings and enhance the visuali-
zations of retained factors [19].

Hypothesis formulation Exploratory factor analysis led 
to the formulation of a hypothesis that a certain number of 
indicators would explain the three retained factors to guide 
the development of a structural equation model (SEM).

Confirmation factor analysis Following the explora-
tory factor analysis, we performed a confirmatory factor 

analysis and built a SEM using loadings from the retained 
factors. Then, the model was confirmed by running a 
goodness of fit test and regression to test the relation-
ships depicted in the SEM [18].

Simple arithmetic equation

Suitability We performed simple arithmetic equation 
to create maternal healthcare acceptability indices on the 
primary database which was not suitable for factor analy-
sis. Simple arithmetic equation allowed to create accept-
ability indices by performing the four basic arithmetic 
operations including addition, subtraction, multiplication 
and division. This method can be used if users lack of 
advanced statistical knowledge or software, or when fac-
tor analysis is unsuitable [20].

Normalizing indicators We normalized indicators, so 
that each of the three constructs had equal numbers of 
indicators and carried the same weights [20, 29].

Table 1 Description of constructs and indicators used to measure maternal healthcare acceptability in a sub-district of Johannesburg, 
South Africa

Construct Indicator Description

Provider P1 The doctors and nurses (health workers) explained what to expect when giving birth

P2 It is a problem that the health workers DO NOT speak my language

P3 Was your privacy respected?

P4 The health workers understood the difficulty of being in labour and assisted me where possible

P5 Were you offered fluids?

P6 I DID NOT receive sufficient pain relief during my labour

P7 In this clinic are you able to talk to the doctors or nurses in private?

P8 The health workers were too busy to listen to my problems

P9 Were you shouted at during labour?

P10 Were you ever hit, slapped or pinched during labour?

P11 Some staff DO NOT treat patients with sufficient respect

P12 The health workers I saw cared about me

Healthcare H1 The facilities (including waiting area and toilets) are dirty

H2 Were you allowed to have a companion during your labour?

H3 How satisfied were you with the service today?

H4 Did you get referred for follow up care for you and the baby?

H5 For birth registration, did you get all the necessary documents?

H6 Were you told about the child-care grant & where to go for the childcare grant if you qualify?

H7 Do you think your delivery was well-managed?

Community C1 I had all the support that I needed during my pregnancy from the father of the child

C2 I had all the support that I needed from my family

C3 I had all the support that I needed from my friends

C4 I received financial help from the father of the child

C5 I received financial help from my family

C6 I received financial help from my friends
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Simple arithmetic calculation Indices for each con-
struct were calculated as a mean indicator score in each 
construct. The scores for each construct were then aver-
aged to obtain an overall index of maternal healthcare.

Formula for simple arithmetic equation. Formula used 
to calculate acceptability indices using simple arithmetic 
equation are provided below.

Provider acceptability index =
n[max(Pk )]+1-

∑n

i=1
Pi

n[max(Pk )-min(Pk )]+1
× 100 for any k ∈ [1, n]

Healthcare accept index =
n[max(Hk )]+1-

∑n

i=1
Hi

n[max(Hk )-min(Hk )]+1
× 100 for any k ∈ [1, n]

Community accept index =
n[max(Ck )]+1−

∑n

i=1
Ci

n[max(Ck )−min(Ck )]+1
× 100 for any k ∈ [1, n]

Maternal healthcare measurement tool
We proposed two different measurement tools to assess 
the maternal healthcare acceptability, one for each of the 
recommended methods: factor analysis and simple arith-
metic equation at health institutional level.

Maternal healthcare acceptability measurement tool using 
factor analysis
Table S1 shows the maternal healthcare acceptability 
measurement tool using factor analysis.

Maternal healthcare acceptability measurement tool using 
simple arithmetic equation
Table S2 shows the maternal healthcare acceptability 
measurement tool using simple arithmetic equation.

Reliability, validity and practicability
Reliability. validity and practicability are key considera-
tions when developing a measurement tool [18].

Factor analysis
We used Cronbach’s alpha to assess reliability and alpha 
values > 0.70 were considered ideal while values between 
0.45 to 0.70 were deemed acceptable [32]. We also con-
ducted a confirmatory factor analysis to test the fitness 
and validity of the SEM [33]. Convergent validity was 
assessed by the average variance extracted (AVE) cal-
culated from the CFA output [34]. Each construct was 
evaluated against its correlation with other constructs 
and each factor AVE greater than 0.5 to indicates good 
convergent validity [34]. Discriminant validity was 
evaluated by the maximum shared variance (MSV) 
lower than AVE [34]. AVE was calculated as the sum of 
the square of factor loadings divided by the number of 
items, whereas the MSV was calculated as the square 
root of the AVE for each construct [34]. Factor analysis 

Maternal healthcare acceptability index =
(Provider acceptability index + healthcare acceptability index + community acceptability index)

3

was regarded practicable in settings with availability of 
appropriate statistical analysis software and knowledge.

Simple arithmetic equation
To ensure reliability and validity, we used an equal num-
ber of indicators with the same weight, scores and ranks 
within each construct, negating the need for further nor-
malization or robustness techniques [20, 29]. We con-
sidered simple arithmetic equation to be an alternative 
practicable approach in settings where advanced statisti-
cal analysis knowledge or software were unavailable.

Results and validation
Practical definition of acceptability of maternal healthcare
We invited 92 experts to provide their inputs on a 
proposed definition of maternal healthcare accepta-
bility. Of the invited 92, 47 experts submitted answers 
in the first round of questions (51.1% response rate) 
and 34 participated in both Delphi rounds (27.6% 
loss to follow up). These experts refined initial pro-
posed definition and agreed that maternal healthcare 
acceptability could be defined as “a multi-construct 
concept describing the nonlinear cumulative combi-
nation in parts or in whole of experienced or antici-
pated maternal healthcare from the relevant patients/
participants, communities, providers/researchers 
or healthcare systems’ managers and policy makers’ 
perspectives in a given context". Of the 34 experts 
who participated in two Delphi surveys, 29.4% were 
expert-patients, 26.5% healthcare researchers, 23.5% 
healthcare providers and 20.6% were healthcare man-
agers/policy makers. Most of the experts (82.4%) 
resided in South Africa at the time of the study and 
50% were women. We selected 11 experts who vali-
dated the final definition of maternal healthcare 
acceptability.

Practical measurement tool to assess acceptability 
of maternal healthcare: findings
We used two methods to develop the practical measure-
ment tool to assess the acceptability of maternal health-
care: factor analysis and simple arithmetic equation.

Factor analysis

General information We used secondary data collected 
for 359 women attending maternal healthcare services 
in 2008/2009 as part of REACH study [1]. In total, we 
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counted 25 indicators with 12, 7 and 6 indicators repre-
senting provider (P), healthcare (H) and community (C) 
constructs respectively (Table 1).

Suitability The KMO value of 0.645 and the 
p-value < 0.01 together with a sample size of > 250 partici-
pants indicated suitability for factor analysis (Table S1).

Exploratory factor analysis We initially included all 25 
indicators in exploratory factor analysis and noted that 
the second factor was cross-loading on P and H indi-
cators (P11, P12 and H3). We removed H3 and re-ran 
exploratory factor analysis on the remaining 24 indica-
tors (Table 2). We obtained 3 factors without cross-load-
ing and with eigenvalues ≥ 1. These factors were retained 
and cumulatively explained 83.1% of the correlation 
matrix variability. Factor loadings (un-rotated as well as 
orthogonal and oblique rotated) yielded similar results. 
The scree plot of eigenvalues confirmed the retention of 
3 factors (Fig. 3).

To facilitate the naming of factors, we considered the fac-
tor loadings ≥ 0.4. Factor 1 was heavily loaded on H4, H5 
and H6, and was named “Healthcare system and policy” 
or “Healthcare”. Factor 2 was strongly loaded on P9, P11 
and P12 and was named “Healthcare provider” or “Pro-
vider”. Factor 3 was sharply loaded on C1, C4 and C5 
and was named “Community support” or “Community 
(Table 3). These nine factors: P9, P11, P12, H4, H4, H6, 
C1, C4 AD C5 were statistically correlated (KMO = 0.615 
and p value < 0.001).

Confirmation factor analysis: graphical representation of 
structural equation model We built the SEM by apply-
ing the 3 retained factors with loadings ≥ 0.4. Figure  4 
shows the SEM of maternal healthcare acceptability con-
structs and their corresponding indicators.

Confirmation factor analysis: maternal healthcare 
acceptability indices in 2008/2009 We used individual 
proportion and cumulative variability of the 3 retained 

Table 2 Exploratory factor analysis output (24 indicators) used to identify important indicators for developing a tool to measure 
acceptability of maternal healthcare

Factor analysis/correlation Number of obs  = 359

Method: principal factors Retained factors  = 3

Rotation: (unrotated) Number of params  = 69

Factor Eigenvalue Difference Proportion Cumulative
Factor1 2.31 0.73 0.37 0.37

Factor2 1.58 0.28 0.25 0.62

Factor3 1.30 0.51 0.21 0.83

Factor4 0.79 0.23 0.13 0.96

Factor5 0.56 0.05 0.09 1.05

Factor6 0.51 0.07 0.08 1.13

Factor7 0.43 0.18 0.07 1.20

Factor8 0.25 0.07 0.04 1.24

Factor9 0.19 0.03 0.03 1.27

Factor10 0.16 0.02 0.03 1.29

Factor11 0.14 0.08 0.02 1.32

Factor12 0.06 0.06 0.01 1.33

Factor13 0.00 0.07 0.00 1.33

Factor14 -0.07 0.02 -0.01 1.31

Factor15 -0.09 0.01 -0.01 1.30

Factor16 -0.10 0.02 -0.02 1.28

Factor17 -0.12 0.01 -0.02 1.26

Factor18 -0.13 0.04 -0.02 1.24

Factor19 -0.17 0.03 -0.03 1.21

Factor20 -0.20 0.02 -0.03 1.18

Factor21 -0.22 0.05 -0.04 1.15

Factor22 -0.27 0.03 -0.04 1.10

Factor23 -0.30 0.04 -0.05 1.05

Factor24 -0.34 -0.05 1.00
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factors to determine indices for maternal healthcare 
acceptability. We noted quite poor levels of acceptability 
particularly with provider and healthcare indices below 
50%. The community index was 68% with overall mater-
nal healthcare index of 52. 65% (Table 4).

Confirmation factor analysis: structural equation model 
fitness We assessed fitness of the SEM using the Chi 
square P value, the Root Mean Square Error of Approxi-
mation (RMSEA), the comparative fit index (CFI), the 
Tucker-Lewis index (TLI), the Standardized root mean 
residual (SRMR) and the Coefficient of determination 
(CD). The results showed a good fit model (Table 5).

Confirmation factor analysis: testing reliability and valid-
ity Cronbach’s alpha for healthcare factor indicated 
strong reliability (> 0.70) and acceptable reliability for 
factors 2 and 3 (> 0.45). Composite reliability (CR) indi-
cated strong construct reliability for healthcare factor 
(> 0.70) and weak reliability for the provider and com-
munity factors (< 0.70). Construct validity was confirmed 
by high factor loadings factors (ranging from 0.4 to 0.9). 
We assessed convergent and discriminant validity using 
Average Variance Extracted (AVE) and Maximum Shared 
Variance (MSV). The healthcare factor had a very good 
convergent validity with AVE value > 0.50. The provider 
and community factors had borderline convergent valid-
ity with AVE values of 0.38 and 0.49 respectively. The 
model achieved the discriminant validity because the 

AVE value for each construct was higher than the MSV 
value for the same construct (Table 6).

Confirmation factor analysis: hypothesis testing of 
structural equation model The SEM hypothesis test-
ing confirmed that all items and corresponding factors 
were associated. The null hypothesis  (Ho) was rejected 
in all instances with the p-value < 0.01 and none of the 
95% confidence intervals included zero. Table  7 shows 
the results of the hypothesis testing with standardized 
regression coefficients, t-values and p-values.

Simple arithmetic equation

General information We used primary data collected 
on 359 women in 2020/2021 on maternal health services 
acceptability from a selected health sub-district in South 
Africa. We considered three latent variables or con-
structs (provider, healthcare and community) to repre-
sent maternal healthcare acceptability. Although we iden-
tified 25 indicators for each construct (Table 1), we only 
included the first six indicators per construct so that all 
constructs had the same number of indicators.

Suitability We ensured that all indicators were nor-
malized by re-scaling them into the same standard scale. 
Each indicator had three possible responses, ranging 
from 1 to 3.

Fig. 3 Scree plot of eigenvalues after factor
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Table 3 Factor loadings (≥ 0.4)

Variable Factor1 Factor2 Factor3 Uniqueness

P1 0.91

P2 0.90

P3 0.90

P4 0.83

P5 0.85

P6 0.87

P7 0.86

P8 0.93

P9 -0.47 0.76

P10 0.93

P11 -0.44 0.75

P12 0.67 0.51

H1 0.97

H2 0.98

H4 0.82 0.30

H5 0.85 0.27

H6 0.53 0.70

H7 0.93

C1 0.60 0.58

C2 0.97

C3 0.97

C4 0.67 0.47

C5 -0.46 0.73

C6 0.99

Fig. 4 Structural equation model

Table 4 Maternal healthcare acceptability indices in 2008/2009 for a selected health sub-district in South Africa

Variable Obs Mean Std. Dev Min Max

Provider index (1–100%) 359 32.93 14.31 17 100

Healthcare Index (1–100%) 359 48.33 24.31 25 100

Community Index 
(1–100%)

359 68.25 14.32 17 100

Maternal healthcare index 
(1–100%)

359 52.65 11.21 50 100
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Table 5 Fitness of structural equation model

Fit statistic Value Description

Likelihood ratio
 chi2_ms (27) 51.47 model vs. saturated

 p > chi2 0.003

 chi2_bs (36) 874.102 baseline vs. saturated

 p > chi2 0.000

Population error
 RMSEA 0.05 Root mean squared error of approximation

 90% CI, lower bound 0.029

 upper bound 0.071

 p close 0.461 Probability RMSEA <  = 0.05

Baseline comparison
 CFI 0.971 Comparative fit index

 TLI 0.961 Tucker-Lewis index

Size of residuals
 SRMR 0.055 Standardized root mean squared residual

 CD 0.999 Coefficient of determination

Table 6 Reliability and validity of each factor, with respective indicators, used to create indices to measure acceptability of maternal 
healthcare

Factors Indicators Factor loading 
(standardized)

Cronbach’s α CR AVE MSV

Healthcare H4 0.92 0.81 0.84 0.64 0.0004

H5 0.88

H6 0.54

Provider P9 0.47 0.54 0.001 0.38 0.0004

P11 0.44

P12 -0.86

Community C1 0.56 0.67 0.44 0.49 0.0001

C4 0.98

C5 -0.45

Table 7 SEM hypothesis testing results

Relationships Stand. Regr. Coef t-values p- values [95% CI] Ho

H4 → Healthcare 0.39 14.73 0.001 0.34–0.44 Rejected

H5 → Healthcare 0.52 20.46 0.001 0.47–0.57 Rejected

H6 → Healthcare 0.12 6.86 0.001 0.08–0.15 Rejected

P9 → Provider -0.299 -9.40 0.001 -0.36—-0.24 Rejected

P11 → Provider -0.231 -8.54 0.001 -0.28—-0.18 Rejected

P12 → Provider 1.10 20.03 0.001 0.99–1.20 Rejected

C1 → Community 0.47 14.74 0.001 0.40–0.53 Rejected

C4 → Community 0.50 17.48 0.001 0.44–0.55 Rejected

C5 → Community -0.21 -9.75 0.001 -0.26—-0.17 Rejected
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Determining maternal healthcare acceptability indi-
ces We applied simple arithmetic equation to create 
additive composite indices of maternal healthcare accept-
ability (Table 8).

Reliability and validity We assumed that the reliability 
and validity of using simple arithmetic equation to meas-
ure maternal healthcare acceptability would be achieved 
by normalization of indicators. We identified these indi-
cators based on our deep understanding of the defini-
tion and conceptual framework of maternal healthcare 
acceptability.

Practical measurement tool to assess acceptability 
of maternal healthcare: application
To simplify practical, policy making and research applica-
tions by a wider ranges of health practitioners in the field 
of maternal health, the proposed acceptability measure-
ment tool was completed using factor analysis and sim-
ple arithmetic equation as an illustration (Table 9 and 10). 
Both methods satisfied the minimum general conditions 
and suitability criteria pre-established during the develop-
ment phase of the measurement tool for maternal health-
care acceptability. Ideal and acceptable values for SEM 
fitness, reliability and validity were indicated in line with 
existing literature (Table  9). A list of indicators for each 
construct was presented with a statement for data attach-
ment as appendix not only for transparency but for further 
analysis by different researchers with interest in this field 
(Table 9 and 10).

Maternal healthcare acceptability measurement tool using 
factor analysis
Table 9 shows completed maternal healthcare acceptability 
measurement tool using factor analysis.

Maternal healthcare acceptability measurement tool using 
simple arithmetic equation
Table 10 shows completed maternal healthcare acceptabil-
ity measurement tool using simple arithmetic equation.

Discussion
Defining and measuring acceptability of healthcare remains 
a challenge through existing public health literature [2, 3, 8, 
35]. Nevertheless, our study upholds experts’ consensual def-
inition of maternal healthcare acceptability and the results 
revealed practical measurement tools to assess retrospec-
tively and prospectively acceptability of maternal healthcare.

We concurred with existing literature that accept-
ability [cultural access] remains neglected and poorly 
defined compare to other healthcare access dimen-
sions such as affordability [financial access] and avail-
ability [geographical access] [3, 35]. In our study, we 
used expert knowledge to reach a consensual defini-
tion of maternal healthcare acceptability, namely “a 
multi-construct concept describing the nonlinear cumu-
lative combination in parts or in whole of experienced 
or anticipated maternal healthcare from the relevant 
patients/participants, communities, providers/research-
ers or healthcare systems’ managers and policy makers’ 
perspectives in a given context.” ". This definition was 
validated and recommended by selected experts in line 
with guidance on conducting and reporting Delphi 
studies (CREDES) best practices [36].

Furthermore, we agreed with scholars who advocated 
for the need of a measurement tool to assess retrospec-
tively and prospectively the concept of acceptability of 
healthcare [2, 3]. In this study, we analyzed both secondary 
and primary databases to demonstrate retrospective and 
prospective measurement of maternal healthcare accept-
ability. In line with known techniques to develop measure-
ment tools [18–20], we explained and demonstrated the 
processes of constructs specification and indicators selec-
tion relating to maternal healthcare acceptability indices.

We applied factor analysis as a preferable method to 
reduce many indicators into fewer numbers of constructs 
[18–20, 29] to create maternal healthcare acceptability 
indices. Through exploratory factor analysis, we retained 
three factors to predict the acceptability indices. We 
conducted confirmation factor analysis and developed a 
structural equation model showing relationships between 
acceptability constructs their corresponding variables. 
The fitness tests showed a good fit model achieving good 

Table 8 Maternal healthcare acceptability indices in 2020/2021 for a selected health sub-district in South Africa

Variable Obs Mean Std. Dev Min Max

Provider index (1–100) 359 63.25 16.53 8 100

Healthcare index (1–100) 350 63.46 15.96 8 100

Community index (1–100) 358 89.09 20.01 8 100

Maternal healthcare index 
(1–100)

349 71.86 10.94 25 97
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Table 9 Healthcare acceptability measurement tool using factor analysis

Healthcare acceptability measurement tool using factor analysis

Health Institution: Sub-District of Johannesburg

Service: Maternal healthcare

Data collection period:2008/2009

General information
Observed Reference

Number of included indicators for “Pro-
vider” construct

12 Minimum 3

Number of included indicators for 
“Healthcare” construct

6 Minimum 3

Number of included indicators for “Com-
munity” construct

6 Minimum 3

Number of indicator response options 
(scale)

3 Minimum 3

Number of participants (sample size): 359  ≥ 250

Suitability
Correlation matrix Bartlett’s test p-value ˂ 0.01  < 0.05

Kaiser–Meyer–Olkin (KMO) measure of 
sampling adequacy

0.64  > 0.50

Exploratory factor analysis
Number of retained  factorsa 3 3

Percentage of variability explained 0.83.1  ≥ 0.60

Confirmation factor analysis
Structural Equation Model (SEM) fitness
chi-square p-value 0.003  < 0.05

Root mean square error of approxima-
tion (RMSA)

0.05  < 0.5 (ideal); (0.5–0.8): acceptable

Comparative fit index (CFI) 0.97  > 0.95 (ideal); (> 0.90): acceptable

Tucker-Lewis index (TLI) 0.96  > 0.95 (ideal); (> 0.90): acceptable

Standardized root mean residual (SRMR) 0.055  < 0.05 (ideal); (0.05–0.10): acceptable

Reliability
Composite reliability (CR)  > 0.70 (ideal); (0.45 – 0.70) (acceptable)

Provider 0.001

Healthcare 0.81

Community 0.44

Cronbach’s alpha value (Reliability)  > 0.70 (ideal); (0.45—70): acceptable

Provider 0.54

Healthcare 0.81

Community 0.67

Validity
Convergent validity (AVE)  > 0.50

Provider 0.38

Healthcare 0.64

Community 0.49

Discriminating validity ( AVE MSV AVE > MSV

Provider 0.38 0.0004

Healthcare 0.64 0.0004

Community 0.49 0.0001

Acceptability index
Scale range (1–100%) Mean Std.dev Min Max

Provider index 32.93 14.31 17 100

Healthcare Index 48.33 24.31 25 100
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reliability and validity. The regression analysis confirmed 
the hypothesis with significant relationships between 
the retained factors and their corresponding variables 
(p-value < 0.01 throughout). These results were consistent 
with findings from other studies on developing indices 
using factor analysis method [18, 19].

Unlike most studies on index development applying 
factor analysis [18, 19, 30, 37], this study suggests sim-
ple arithmetic equation as alternative method in case 
the factor analysis is not suitable. The simple arithme-
tic equation would also be recommended when appro-
priate statistical knowledge is missing such as in rural 

Table 9 (continued)

Community Index 68.25 14.32 50 100

Maternal healthcare index (1–100%) 52.65 11.21 50 100

List of indicators included
Provider con-
struct variables

Healthcare con-
struct variables

Community construct variables

The doctors and 
nurses (health 
workers) explained 
what to expect 
when giving birth

The facilities 
(including waiting 
area and toilets) 
are dirty

I had all the support that I needed during my pregnancy from the father of the child

It is a problem that 
the health workers 
DO NOT speak my 
language

Were you allowed 
to have a compan-
ion during your 
labour?

I had all the support that I needed from my family

Was your privacy 
respected?

Did you get 
referred for follow 
up care for you and 
the baby?

I had all the support that I needed from my friends

The health workers 
understood the dif-
ficulty of being in 
labour and assisted 
me where possible

For birth registra-
tion, did you get 
all the necessary 
documents?

I received financial help from the father of the child

Were you offered 
fluids?

Were you told 
about the child-care 
grant & where to 
go for the childcare 
grant if you qualify?

I received financial help from my family

I DID NOT receive 
sufficient pain relief 
during my labour

Did you get 
referred for follow 
up care for you and 
the baby?

I received financial help from my friends

In this clinic are 
you able to talk 
to the doctors or 
nurses in private?

The health workers 
were too busy to lis-
ten to my problems

Were you shouted 
at during labour?

Were you ever hit, 
slapped or pinched 
during labour?

Some staff DO NOT 
treat patients with 
sufficient respect

The health workers I 
saw cared about me

Confirmation of dataset availability Yes √

a If the number of retained factors during exploratory factor analysis, is different than 3 representing provider, healthcare and community respectively, then consider 
to use arithmetic analysis method to calculate maternal healthcare acceptability
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health facilities without biostatisticians. While applica-
tion of simple arithmetic equation is relatively easy, the 
reliability and validity of its results are largely based on 

clear understanding of maternal healthcare acceptabil-
ity concept and appropriate normalization of the vari-
ables [20].

Table 10 Healthcare acceptability measurement tool using simple arithmetic equation

Healthcare acceptability measurement tool using simple arithmetic analysis

Health Institution: Sub-District of Johannesburg

Service: Maternal healthcare

Data collection period: 2020/2021

General information
Observed Reference

Number of included indicators for “Provider” 
construct

6 Minimum 3

Number of included indicators for “Healthcare” 
construct

6 Minimum 3

Number of included indicators for “Community” 
construct

6 Minimum 3

Number of indicator response options (scale) 3 Minimum 3

Number of participants (sample size) 359  ≥ 3 (nber of items x nber of scale)

Suitability
Normalized indicators Yes Yes

Equal number of indicators per construct Yes Yes

Acceptability index
Scale range (1–100%) Mean Std.dev Min Max

Provider index 63.25 16.53 8 100

Healthcare Index 63.46 15.96 8 100

Community Index 89.09 20.01 8 100

Maternal healthcare index 71.86 10.94 25 97

List of indicators included
Provider construct 
variables

Healthcare construct 
variables

Community construct variables

The doctors and 
nurses (health workers) 
explained what to 
expect when giving birth

The facilities (includ-
ing waiting area and 
toilets) are dirty

I had all the support that I needed during my pregnancy from the father of the child

It is a problem that 
the health workers 
DO NOT speak my 
language

Were you allowed to 
have a companion 
during your labour?

I had all the support that I needed from my family

Was your privacy 
respected?

How satisfied were you 
with the service today?

I had all the support that I needed from my friends

The health workers 
understood the diffi-
culty of being in labour 
and assisted me where 
possible

Did you get referred 
for follow up care for 
you and the baby?

I received financial help from the father of the child

Were you offered 
fluids?

For birth registration, 
did you get all the nec-
essary documents?

I received financial help from my family

I DID NOT receive suffi-
cient pain relief during 
my labour

Were you told about 
the child-care grant 
& where to go for the 
childcare grant if you 
qualify?

I received financial help from my friends

Confirmation of dataset availability Yes √
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Limitations
We were limited by a lack of research funding to collect 
data at national level. This challenge was exacerbated by 
the Covid-19 pandemic and associated prevention meas-
ures and policies limiting our access to women attend-
ing maternal healthcare services in a health sub-district 
of South Africa. Our results can unfortunately not be 
generalized at provincial, national and international lev-
els. Factor analysis was not suitable for data collected 
in 2020/2021 and we applied simple arithmetic equa-
tion as alternative method. Investigating statistical dif-
ference and its magnitude between maternal healthcare 
acceptability indices generated using factor analysis and 
those generated using simple arithmetic equations was 
beyond the scope of this manuscript. Moreover, experts 
who participated in Delphi surveys resided in a relatively 
narrow range of countries despite our efforts to recruit 
global experts. Accordingly, it is difficult to say with cer-
tainty that the proposed definition would have universal 
pertinence.

Conclusion
We sought to define and develop a practical tool 
to assess acceptability of maternal healthcare from 
patients’ perspectives from a selected health sub-district 
in South Africa. We applied the techniques of develop-
ing measurement tool, and we presented a consensual 
definition and measurement tool to assess maternal 
healthcare acceptability using factor analysis. We sug-
gest that simple arithmetic analysis may be a suitable 
alternative if factor analysis is not applicable or if there 
is a lack of advanced knowledge in statistics. It is impor-
tant that variables are normalized when using simple 
arithmetic so that indicators carry the same weight, and 
each construct is equally represented.

In order to retrospectively and prospectively assess 
maternal healthcare acceptability, it is advisable to regu-
larly collect information on maternal healthcare accept-
ability that can be used as secondary or baseline database 
that will inform the collection of primary data. Further-
more, it requires the same number of indicators that are 
similarly scaled or normalized with the same method of 
index formation either factor analysis or simple arithmetic 
equation to compare or to measure acceptability of health-
care interventions over time at the institutional levels.

Our results complement existing evidence on the con-
cept of healthcare acceptability. We also believe that this 
study will allow health professionals apply and assess 
this concept with greater confidence. We expect that 

researchers from public health, psychology, maternal 
healthcare, anthropology and other health disciplines will 
undertake further research at national and international 
levels to build on these results and shed more light on the 
concept of maternal healthcare acceptability.
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