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Effectiveness of Management Accounting System in Public Healthcare Sector

 ABSTRACT
Manuscript type: Research paper
Research aims: This paper aims to investigate the impact of decen-
tralised structure on the effectiveness of management accounting 
system (MAS) in the Vietnamese public healthcare sector. 
Design/Methodology/Approach: Data are collected from 165 public 
healthcare employees to test the proposed model. The PLS-SEM is 
used to assess the model. The common method bias is examined to 
ensure validity.
Research findings: Results show that the four characteristics of 
MAS – broad scope, timeliness, integration and aggregation mediate 
the relationship between decentralised structure and managerial 
performance. 
Theoretical contribution/Originality: This study extends on pre-
vious studies looking at the use of MAS by focussing on the public 
healthcare entities of Vietnam. The study also shows that the 
four characteristics of MAS induce managerial performance. It 
therefore contributes to current knowledge by proposing the use of 
a framework to assess the cartesian contingency forms of fit. Finally, 
this study provides empirical evidence that highlights the use of 
accounting information for performance improvement. 
Practitioner/Policy implication: This study offers information which 
strongly emphasises on the crucial role of the healthcare organisation 
structure, hence the outcome would be beneficial to practitioners.
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Research limitation/Implication: The limitation of this study lies in 
its instrument which lacked prior testing. The questionnaire adminis-
tered was also self-rated, thus results may not be generalised.

Keywords: Decentralization, Healthcare Sectors, Management Ac-
counting System, Managerial Performance, Public Sectors, Vietnam
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1. Introduction 

The expansion of the healthcare industry has been drastic in the last 
decade or so, to the point that it could serve as the country’s largest 
economic sector (Ditzel, Štrach & Pirozek, 2006). The fast-growing pace 
of healthcare has also created many issues for organisations. One of 
these is the competition resulting from demographic changes as well as 
the emergence of new treatment and technology. These factors followed 
by the government’s persistence force such organisations towards 
improving their service quality (see Westra, Angeli, Carree, & Ruwaard, 
2017). 

The local government’s explosive spending trends on other aspects 
(see Stadhouders, Koolman, Tanke, Maarse, & Jeurissen, 2016) had been 
the cause for the lack of improvement in its healthcare sectors. This is 
because enhancing efficiency and improving service quality at the same 
time, requires funding. For healthcare organisations, effort is required 
to build and implement an effective management accounting system 
(MAS) (see Ramsey, 1994). There is some evidence from literature 
showing that healthcare organisations benefits from such systems. 
Macinati and Anessi-Pessina (2014), for instance, demonstrated that the 
use of management accounting information increases Italian hospitals’ 
financial performance. Likewise, Pizzini (2006) noted that hospitals 
gained higher performance when they implemented the accounting 
information system which provided a more detailed cost information 
than their peers. Macinati and Rizzo (2014) also found a positive 
association between the use of accounting information as budget 
information and the budget performance of clinical managers who were 
attached to the public healthcare sectors. In a case study of a public 
hospital, Campanale, Cinquini and Tenucci (2014) observed that the 
accounting information generated by time-driven activity based costing 
enhanced the hospital’s internal transparency and facilitated its decision-
making with regards to resource allocations.
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The Vietnamese public healthcare sector, as an area less explored, 
offers a unique opportunity for research looking into the effectiveness 
of MAS within organisations. In recent years, the healthcare regulations 
of Vietnam had seen rapid changes (Pomberg, Pourjalali, Daniel, & 
Kimbro, 2012). These changes had driven the public organisations into 
behaving differently from their counterparts in other countries, which 
are largely funded by the governments (Ramesh, 2013). Although 
MAS is an important system, to date, no study has been conducted to 
examine the impact of such changes on the effectiveness of MAS within 
healthcare organisations. Contingency theorists (Mia & Chenhall, 1994; 
Soobaroyen & Poorundersing, 2008) suggest that organisations should 
design MAS according to their contextual factors so as to foster the 
system’s effectiveness. 

Aiming to address the research gap, the current study thus focusses 
on the healthcare sector of Vietnam. In particular, it is deduced that 
the regulation change imposed on Vietnamese public healthcare forces 
organisations to be in line with the decentralised structure (London, 
2013). Using the contingency theory as a framework, this paper thus 
proposes that the decentralised structure of organisations can influence 
the effectiveness of MAS, to the extent that it induces MAS to provide 
broad scope, timely, integrated, and aggregated information, thereby 
leading to higher managerial performances. 

The remainder of this paper is structured as follows. Section 2 
describes the theoretical background and hypotheses development. 
Section 3 presents the methodology. Section 4 focusses on the results 
and discussion while Section 5 concludes the paper by offering some 
practical implications.

2. Literature Review and Hypotheses Development 

2.1  The Background of Vietnamese Healthcare

Before the implementation of the Doi Moi, an economic policy, the 
Vietnamese Ministry of Health had complete power over the Vietnamese 
healthcare system. After the implementation of the health regulations 
and reforms, the ministry’s controlling power was subsequently 
reduced. The implementation of the health reforms thus generated 
three non-exclusive phrases (see Ramesh, 2013). The first of these 
was that public healthcare entities were permitted to charge users 
since government subsidies were reduced. Second, the government 
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introduced health insurance which spread on a gradual basis as a means 
to offer the country’s population with healthcare coverage as healthcare 
costs increased. Finally, the healthcare sector was decentralised as a 
system so as to improve the efficiency and accountability of public 
healthcare entities. 

The implementation of these reforms had a dramatic impact on the 
operation of Vietnamese public healthcare entities. First, the competitive 
pressure increased dramatically as private healthcare providers also 
joined the market (Ramesh, 2013). Second, due to regulation changes, 
Vietnamese public healthcare entities came under the pressure to 
improve its efficiency as the government was gradually reducing its 
funding (London, 2013).

2.2 The Role of MAS Design and its Effectiveness

The literature of management accounting emphasises the crucial role of 
MAS in organisations. MAS refers to the systematic use of management 
accounting practices, which are designed to provide adequate informa-
tion for decision-making so as to achieve organisational goals (Chenhall, 
2003). Thus, the most important role of MAS is to provide useful 
information for decision-making. 

The usefulness of the information depends on the degree of the 
MAS design which is represented by the four characteristics of: scope, 
timeliness, level of aggregation and integration (Chenhall & Morris, 
1986). As the first characteristic, scope covers dimensions, qualifications, 
and time horizons. Timeliness, as the second characteristic, refers to the 
speed of informational provisions. Aggregation is the third characteristic 
which includes categorising the information either by functional areas 
or time periods. Both are used in the formal decision model or the 
analytical model. The last characteristic describes the information, which 
helps the coordination of various segments within an organisation. 

Previous studies (Soobaroyen & Poorundersing, 2008) suggest that 
the effectiveness of the MAS design depends on the degree to which it 
effectively enhances managerial performance. The four characteristics 
of MAS had also been noted to impact managerial performance in 
several ways (Agbejule, 2005; Chong, 1998; Chong & Chong, 1997). The 
effectiveness of the MAS design depends on whether or not it provides: 
broad scope, timely, integrated, and aggregated information, all of 
which allow users to improve their managerial performance.
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2.3 The Impact of Contextual Factors on MAS Design

Emmanuel, Otley and Merchant (1990) strongly affirmed that the MAS 
design depends on the contexts upon which organisations operate. 
Management accounting theorists (Chenhall, 2003) have proposed that 
one of the contextual factors affecting MAS design is decentralisation 
which has also been found to affect the healthcare sector (Hammad, 
Jusoh, & Oon, 2010). 

Decentralisation may possibly work for the Vietnamese public 
healthcare sector, claimed London (2013), who mentioned that health-
care organisations are under pressure to be more autonomous due to 
regulation changes. It is likely that such regulation and reforms have 
the means to shape the respective organisational structure to become 
more decentralised (Ramesh, 2013). As a result, decentralisation could 
thus influence the effectiveness of the MAS design. For that purpose, 
the current study has thus drawn a proposed research model which is 
illustrated in Figure 1.

 

2.4 The Role of the Decentralised Structure on MAS Design

Decentralisation is just one type of organisational structure. It refers to a 
system to which decision rights are delegated to the lower management 
level (Miah & Mia, 1996). Thus, decentralised structure represents the 

Figure 1: Research Model
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degree of autonomy provided by top managers to lower managers 
(Chia, 1995). This means that a high degree of decentralised structure 
provides more autonomy in the decision-making of lower management 
managers. 

Management literature has many explanations outlining the rela-
tionship between decentralised structure and the informational demands 
of lower management levels. Thompson (1967) argued that organisations 
are more likely to follow the decentralised structure when faced with 
unpredictable environments. One explanation for this is that the 
increase in administrative complexity, tasks and responsibilities drive 
the top managers to delegate the decision rights to lower management 
as a means to ease their own burden of decision-making (Gordon & 
Miller, 1976). In such conditions, lower management managers are thus 
expected to make, implement and be responsible for these decisions 
(Miah & Mia, 1996). Consequently, the structural choices derived from 
the decision making thus influence the implication of the information 
system (Cushing & Romney, 1994).

The decentralised structure may influence the MAS design 
used within organisations. This is because MAS has the vital role 
of providing useful information for decision-making. Such kind of 
structure is expected to impact the characteristics of the MAS design 
when used within such organisations. More specifically, a high degree 
of decentralisation requires that MAS be designed more sophisticatedly 
so as to provide a broader scope, timely, integrated and aggregated 
information that can be used by lower management managers in making 
good decision. Soobaroyen and Poorundersing (2008) found a positive 
correlation between decentralisation and the three characteristics of 
scope, timeliness and integration when examining the effectiveness of 
MAS design. In the same vein, this paper expects a positive relationship 
between decentralised structure and the sophistication of the MAS 
design. Based on this, the following hypotheses were formulated: 

H1(a):  A high degree of decentralised structure is positively asso-
ciated with a high degree of broad scope information.

H1(b): A high degree of decentralised structure is positively asso-
ciated with a high degree of timely information.

H1(c):  A high degree of decentralised structure is positively asso-
ciated with a high degree of integrated information.

H1(d):  A high degree of decentralised structure is positively asso-
ciated with a high degree of aggregated information.
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2.5 The Role of MAS Design on Managerial Performance

The MAS literature specifies the impact of MAS design on managerial 
performance. It was suggested that managers were constantly required 
to make decisions to solve problems and issues related to their areas 
of responsibility. In order to improve the effectiveness of the decision-
making process, managers search for information which can be used to 
evaluate their current situations, to consider alternatives, make choices, 
and also to take actions. MAS plays a crucial role in this process because 
its main role is to provide information for managers to make decisions 
effectively (Ghasemi, Mohamad, Karami, Bajuri & Asgharizade, 2016). 
A proper design of this system allows managers to make effective de-
cisions, hence leading to higher performance (Chenhall, 2003). Based on 
this, it is possible to argue that the design of MAS influences managerial 
performance.

The impact the MAS design has on managerial performance has 
been intensively examined. Specifically, Ghasemi et al. (2016) found 
that three characteristics of the MAS design encompassing scope, 
timeliness and aggregation, had a positive association with managerial 
performance. Soobaroyen and Poorundersing (2008) indicated that 
broad scope, timely, integrated and aggregated MAS information leads 
to higher managerial performance. Likewise, Etemadi, Dilami, Bazaz 
and Parameswaran (2009) also revealed that the performance of Iranian 
managers was high when MAS provided the broad scope and timely 
information properly. Chong (1998), and Chong and Eggleton (2003) 
demonstrated that a broad scope of information, and the high use of this 
information is positively associated with managerial performance. Based 
on this, it is deduced that a more sophisticated MAS design effectively 
fosters managerial performance. 

In the healthcare context, MAS information also plays a crucial role 
in improving the quality of healthcare users’ decisions. For instance, Hill 
(2000) argued that less detailed information provided by MAS could 
lead to poor quality decision-making, and this in turn, caused a decrease 
in quality and low net income. Pizzini (2006) also stated that detailed 
MAS information can positively improve hospitals’ operational profit. 
It was argued that the degree of healthcare users using information for 
improvement lies in the quality of the MAS design (Macinati & Anessi-
Pessina, 2014). As such, a more sophisticated MAS design is expected 
to provide broad scope, timely, integrated and aggregated information. 
This would, in turn, allow healthcare managers to perform better (see 
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Hammad, Jusoh & Ghozali, 2013; Hammad et al., 2010). Based on this, 
the following hypotheses were formulated:

H2(a):  A high degree of broad scope MAS information is passively 
associated with a high degree of managerial performance.

H2(b):  A high degree of timely MAS information is passively asso-
ciated with a high degree of managerial performance.

H2(c):  A high degree of integrated MAS information is passively 
associated with a high degree of managerial performance.

H2(d):  A high degree of aggregated MAS information is passively 
associated with a high degree of managerial performance.

2.6 The Mediating Effects of MAS Design on the Relationship between  
 Decentralised Structure and Managerial Performance

Organisational structure is a mechanism underlining the operations of 
the functional departments or sub-units. The vital role of organisational 
structure on departmental performance has been highlighted by Van 
den Ven (1976). It was further suggested that the relationship between 
organisational structure and performance was the most vexing and 
ambiguous in management and organisational behaviour literature 
(Dalton, Todor, Spendolini, Fielding, & Porter, 1980). The MAS literature 
has adequate evidence supporting that the impact of organisational 
structure on performance would depend on the fit of the MAS design 
and the kind of organisational structure available (Chong, 1998; Gerdin, 
2005; Gerdin & Greve, 2004; Mak, 1989). 

Gerdin and Greve (2004) provided some crucial suggestions 
for modelling the form of fit between the contextual factors, and the 
sophistication of the MAS design. In particular, the forms of the fit can 
be assessed by cartesian or configuration approaches. Since the present 
study is examining single contextual factors, the cartesian approach 
was applied. In this approach, only one model (e.g. moderation or 
mediation) can be applied to a single situation. Since the first hypothesis 
indicates the positive relationship between decentralised structure and 
the sophistication of the MAS design, the use of the mediating model 
seemed adequate. The mediating model is appropriate for contingency 
and congruence approaches. As the dependent variable of this study is 
managerial performance, the contingency approach was thus deemed 
suitable for explaining the mediating effects. The mediating effects of the 
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MAS design derived from the current study were more likely to follow 
the contingency approach in the cartesian form. 

Previous research (Ghasemi et al., 2016; Ghasemi, Habibi, Ghasemlo 
& Karami, 2019; Ismail & Isa, 2011) provides evidence showing the 
mediating effects of MAS design on the association between single 
contextual factors and performance. Ghasemi et al. (2016) noted the 
mediation effects of MAS design on the relationship between competition 
and performance while Ghasemi et al. (2019) revealed that MAS design 
mediated the links between technology and managerial performance. 
Similarly, Ismail and Isa (2011) confirmed that the relationship between 
advanced manufacturing technology and performance was mediated 
by broad scope MAS information. Likewise, this paper anticipates the 
mediating impact of the MAS design on the link between decentralised 
structure and managerial performance. Thus, the following hypotheses 
were formulated:

H3(a): Broad scope MAS information mediates the relationship be-
tween decentralised structure and managerial performance.

H3(b):  Timely MAS information mediates the relationship between 
decentralised structure and managerial performance.

H3(c): Integrated MAS information mediates the relationship be-
tween decentralised structure and managerial performance.

H3(d): Aggregated MAS information mediates the relationship be-
tween decentralised structure and managerial performance.

3. Method

3.1  Data Collection

A survey was administered on the healthcare organisations located in 
Can Tho city, one of the biggest city in the south of Vietnam. Le, Kubo, 
Fujino, Pham and Matsuda (2010) had suggested that the Vietnamese 
healthcare system consists of four levels – central, provincial, district 
and commune. In this regard, the questionnaires were thus sent to 
managers working in the provincial hospitals, district general hospital, 
and healthcare centres for prevention in Can Tho city. 

Because all the measures used in this study are in English, a 
translation to Vietnamese was made. During the translating process, two 
chief accountants were asked to examine the relevance of the statements 
in the Vietnamese public healthcare organisations. They are working 
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in the public healthcare organisations located in Can Tho city. Some 
modifications were made before sending out to the target respondents. 
This study takes advantage of the personal networking link to collect 
data, hence convenience sampling was applied. In particular, a student 
from a Master’s accounting class agreed to assist the collection process. 
This person has a strong relationship with the health department of 
Can Tho city. The collection process involved three steps. First, an 
email introducing the purpose of the study, and the link to access the 
online survey, was sent to the respective health department. Second, 
the department helped to forward this email to all healthcare entities 
located in Can Tho city. A total of fifteen public hospitals and twelve 
public healthcare centres located in this city were involved. Similar to 
Hammad et al. (2013) and Radford, Pink, Ricketts and Spade (2007), 
the target respondents were those in charge of the managerial position 
in the healthcare entities. In the survey, a question, which forces the 
respondents to indicate whether or not they were in charge of any 
managerial position, was added to ensure that the target respondents 
were recruited. Lastly, when the email reached the respective healthcare 
entities, the same email was disseminated to the target respondents’ 
personal email addresses. Therefore, the target respondents were all 
voluntary participants. This study also emphasised on the anonymity 
of the respondents by removing questions related to their personal 
information (e.g. name, ages, gender). In total, 165 questionnaires were 
collected and used for analysis.

3.2 Measures

3.2.1 Decentralised Structure (STR) 

The decentralised structure represents the degree of autonomy upon 
which top managers provide to lower management managers. There-
fore, an instrument adapted from the study of Abernethy and Lillis 
(2001) was implemented. Some minor wording adjustments were 
made to make the statements clearer and more comprehensible. In 
this measure, respondents were asked to indicate their responses 
based on the following statements: (1) Clinical units are responsible 
for costs incurred in their units; (2) Clinical units are responsible for 
managing throughput in their units; (3) Clinical units are considered as 
a business unit, which is responsible for both costs and revenues; (4) Our 
organisation has a contract, which constrains the clinical unit managers 
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to be accountable for both costs and throughput targets. The instrument 
implemented was considered reliable because it had been implemented 
by previous management accounting studies in the healthcare context 
(Abernethy & Lillis, 2001; Hammad et al., 2013). This instrument used 
the 5-point Likert scale ranging from (1) highly disagree to (5) highly 
agree for responses.

3.2.2 Sophistication of MAS Design

The instruments from Chenhall and Morris (1986) were adapted to 
measure the four characteristics of the MAS design (see Table 1). This 
instruments had been intensively used in previous MAS studies in 
hospitals (Hammad et al., 2013), financial institutes (Ghasemi et al., 
2016), and manufacturing companies (Soobaroyen & Poorundersing, 
2008). Hence, they offer a high reliability. This instruments were also 
measured by the 5-point Likert scale ranging from (1) highly disagree to 
(5) highly agree. 

3.2.3 Managerial Performance (PER)

This study applies the instruments taken from Mahoney (1963) as they 
have high reliability since they have been widely used in management 
accounting studies (Agbejule, 2005; Chia, 1995; Chong & Eggleton, 
2003; Ghasemi et al., 2016; Gul & Chia, 1994; Nguyen, Mia, Winata 
& Chong, 2017; Tsui, 2001). The instruments ask respondents to rate 
their performance based on the following nine activities: (1) planning, 
(2) investigating, (3) coordinating, (4) evaluating, (5) supervising, (6) 
staffing, (7) negotiating, (8) representing and (9) overall performance. 
The 5-point Likert scale ranging from (1) well below average to (5) well 
above average, was used to measure the responses. 

3.3 Assessment of Data Normality
Ali, Rasoolimanesh, Sarstedt, Ringle and Ryu (2018) suggested that the 
normality of data should be taken be into consideration before testing 
the model. Hence, the Kolmogorov–Smirnov test and the Shapiro–Wilk 
test were assessed. The results revealed a significant deviation from 
normality. Thus, the partial least square structural equation modelling 
(PLS-SEM) was applied since it is capable of handling non-normality 
data, and a small sample size (Cassel, Hackl & Westlund, 1999; Hair, 
Hult, Ringle, Sarstedt & Thiele, 2017). 
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Table 1: Instruments Measuring the Sophistication of MAS Design

Scope (SCO) 
 Information that relates to possible future events.
 Quantification of the likelihood of future events occurring.
 Non-economic information.
 Information on broad factors external to your organisation.
 Non-financial information that relates to the efficiency, 

output rates, employee absenteeism, etc. 

Timeliness (TIM) 
 Requested information to arrive immediately upon 

request.
 Information supplied to you automatically upon its receipt 

into information systems or as soon as processing is 
completed.

 Reports are provided frequently on a systematic, regular 
basis.

 There is no delay between event occurring and relevant 
information being reported to you.

Aggregation (AGG)  
 Information provided on the different sections or 

functional areas in your organisation. 
 Information on the effect of events on particular time 

periods.
 Information that has been processed to show the influence 

of events on different functions.
 Information on the effect of different sections’ activities 

on summary reports for your department and the overall 
organisation.

 Information in forms that enable you to conduct “what-if” 
analysis.

 Information in format suitable for input into decision 
models.

 Costs separated into fixed and variable components.

Integration (INT) 
 Information on the impact that your decision will have 

throughout your department, and the influence of other 
individuals’ decisions on your area of responsibility.

 Information on precise targets for the activities of all 
sections within your department.

 Information that relates to the impact that your decisions 
have on the performance of your department.
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3.4 Assessment of Common Method Bias
Because all the measures were collected from the same survey, it may 
create an issue of common method bias. This was henceforth assessed 
through two tests. First, Harman’s single-factor test (Podsakoff & Organ, 
1986) was applied. This test assumes that if a substantial amount of a 
common method variance exists, a factor analysis of all measures would 
result in a single factor, thereby accounting for the covariance among 
the measures. In this context, the Principal Axis Factoring analysis was 
performed on the items by measuring all the constructs (STR, SCO, TIM, 
INT, AGG, PER). Results1 revealed that no single factor accounted for 
the majority of the variance in the measures. 

The second test was assessed using the marker variable (Lindell & 
Whitney, 2001). A marker variable, which theoretically has no relation-
ship with the main variable, is necessary so as to examine the common 
method bias. If the correlation test between these variables reveal no 
relationship, then common method bias does not exist. In this study, the 
marker variable (MKR) assessed the respondents’ perception of travel-

Table 2: Pearson Correlation between Latent Variables 

   AGG INT MKR PER SCO STR TIM

AGG Correlation       
 p-value       
INT Correlation 0.421**      
 p-value 0.000      
MKR Correlation -0.017 0.050     
 p-value 0.825 0.522     
PER Correlation 0.295** 0.350** -0.038    
 p-value 0.000 0.000 0.625    
SCO Correlation -0.014 0.027 -0.020 0.360**   
 p-value 0.855 0.732 0.803 0.000   
STR Correlation 0.335** 0.289** 0.060 0.169* 0.247**  
 p-value 0.000 0.000 0.442 0.030 0.001  
TIM Correlation -0.008 0.039 0.022 0.347** 0.453** 0.224**
  p-value 0.916 0.620 0.782 0.000 0.000 0.004

Note:  ** Correlation is significant at the 0.01 level (2-tailed), * correlation is significant at 
the 0.05 level (2-tailed).

1 The total variance explained by one single factor was 22.754% which is less than the 
threshold value of 50%.
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ling. In particular, the instrument measuring this variable consists of 
four items: (1) Travelling helps people to learn more about local culture; 
(2) Travelling helps people to reduce stress; (3) Frequent travelling is 
necessary; (4) Overall, travelling is good. Table 2 displays the outcome 
showing that this marker variable has no relationship with other main 
variables. Thus, common method bias is not a concern of this study. 

4. Results
4.1 Descriptive Statistics

Table 3 shows the characteristics of the respondents and healthcare 
organisations. Panel A illustrates that majority of the respondents had 
a bachelor’s degree while respondents with a professional diploma, 
associate degree, and masters contributed to 4.24 per cent, 5.45 per cent, 
and 2.42 per cent, respectively. The outcome also showed that lower 
management managers comprised 45.45 per cent while middle and top 
managers comprised 30.91 per cent and 0.90 per cent respectively. Panel 
A also shows that most respondents have 1-5 years’ experience while 
1.82 per cent of them had been working for 15-20 years. 

Panel B illustrates the respondents’ background. Majority of them 
worked in hospitals. Most of them worked in organisations with less 
than 150 employees. Although a minority of the respondents worked at 
healthcare centres, they were not included for further analysis. This is 
because managers working at healthcare centres were familiar with the 
use of accounting information which can be used to improve their work 
performance (see Radford et al., 2007). 

4.2 Hypothesis Testing

This study employed the SmartPLS version 3.2.7, a PLS-SEM tool to 
test the proposed model. We evaluated the psychometric properties of 
the measurement model first, and then estimated the parameters of the 
structural model.

4.2.1 Evaluating the Validity of the Measurement Model

This study followed two steps in evaluating the measurement model. 
The first step analyses the unidimensionality of all the constructs by 
using the conduction of the principal axis factoring with Oblimin rota-
tion (see Fabrigar, Wegener, MacCallum, & Strahan, 1999). The results 
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showed six extracted components which corresponded to the number 
of intended constructs, except for three items, such as AGG_3, AGG_6, 
and STR_4. These items had to be removed because their loadings were 
below 0.5 (Hair, Anderson, Babin, & Black, 2010). 

After the removal of these items, the same conduction was repeated 
so as to allow a rigorous assessment of the construct dimensionality 
(Rook & Fisher, 1995). In total, six extracted components corresponded 

Table 3: Descriptive Statistics of Respondents and Healthcare Organisations

Panel A: Respondents’ characteristics Frequency %

Education   
 Professional diploma  7 4.24
 Associate degree 9 5.45
 Bachelor 145 87.88
 Master 4 2.42

Professional level  
 Lower-management level 75 45.45
 Middle management level 51 30.91
 Top management level 15 9.09
 Not specified  24 14.55

Experience at the current position  
 Less than 1 year 4 2.42
 1–5 year 70 42.42
 6–10 year 59 35.76
 11–15 year 29 17.58
  15–20 year 3 1.82

Panel B: Working environment characteristics  

Type   
 Hospitals 144 87.27
 Healthcare centres 21 12.73

Number of employees  
 <150 65 39.39
 150–250 40 24.24
 250–350 21 12.73
 350–450 10 6.06
  >450 29 17.58
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with the remaining items2 which were imported into the SmartPLS 
programme for further analysis. 

Table 4: Cross-loadings and VIFs

  AGG INT PER SCO STR TIM VIF

AGG_1 0.883 0.331 0.202 -0.064 0.244 -0.090 3.358
AGG_2 0.819 0.358 0.237 -0.063 0.220 -0.062 2.165
AGG_4 0.899 0.391 0.302 -0.008 0.298 0.015 3.287
AGG_5 0.904 0.393 0.280 0.007 0.282 0.007 3.459
AGG_7 0.803 0.332 0.233 0.047 0.305 0.070 1.905
INT_1 0.385 0.886 0.317 0.004 0.267 0.019 1.876
INT_2 0.357 0.835 0.298 0.022 0.234 0.111 1.604
INT_3 0.302 0.777 0.254 0.047 0.156 -0.052 1.546
PER_1 0.219 0.316 0.841 0.296 0.160 0.315 2.799
PER_2 0.280 0.326 0.825 0.308 0.157 0.352 2.513
PER_3 0.267 0.239 0.838 0.328 0.135 0.264 2.756
PER_4 0.263 0.291 0.824 0.336 0.104 0.302 2.593
PER_5 0.237 0.282 0.811 0.230 0.061 0.231 2.436
PER_6 0.163 0.289 0.794 0.328 0.207 0.316 2.273
PER_7 0.219 0.280 0.798 0.238 0.088 0.203 2.376
PER_8 0.276 0.269 0.792 0.277 0.135 0.283 2.347
PER_9 0.248 0.286 0.868 0.303 0.081 0.281 3.371
SCO_1 -0.005 0.004 0.296 0.772 0.060 0.375 1.784
SCO_2 -0.073 -0.086 0.272 0.807 0.144 0.326 1.965
SCO_3 -0.016 0.053 0.304 0.791 0.151 0.345 1.787
SCO_4 0.012 0.073 0.269 0.796 0.277 0.365 1.756
SCO_5 0.014 0.040 0.291 0.799 0.248 0.381 1.801
STR_1 0.329 0.230 0.155 0.203 0.895 0.201 2.262
STR_2 0.206 0.231 0.151 0.259 0.882 0.193 2.255
STR_3 0.299 0.253 0.105 0.160 0.881 0.218 2.122
TIM_1 -0.023 0.030 0.346 0.415 0.221 0.902 2.695
TIM_2 0.011 0.098 0.359 0.412 0.256 0.910 2.711
TIM_3 0.002 -0.023 0.242 0.373 0.158 0.841 2.242
TIM_4 -0.022 -0.015 0.204 0.355 0.117 0.793 1.965

2 In the analysis of principal axis factoring, it is advised to analyse the Kaiser-Meyer-Olkin 
(KMO) measure of sampling adequacy and Bartlett’s test of sphericity. This measure (0.876) 
was above the suggested rule-of-thumb threshold of 0.6, thus it indicates sufficient sample 
size. Additionally, the Chi-square value for Bartlett’s test is large (3,062.314) and significant 
(p < 0.001). This implies that the correlation matrix is not an identity matrix. Additionally, the 
extracted component has its eigenvalue above 1.0. To sum up, these three tests indicate it is 
safe to interpret the results.
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The second step assesses the evaluation of the convergent validity, 
discriminant validity, internal consistency and multicollinearity among 
the items of the construct. Convergent validity was assessed by examin-
ing the average variance extracted (AVE). An AVE value that is higher 
than 0.50 suggests a sufficient degree of convergent validity. This means 
that more than half of its indicators’ variances were explained by the 
construct (Fornell & Larcker, 1981). It was also advised that each item’s 
outer loadings on its respective construct must be higher than other 
cross-loadings on other constructs. Table 6 shows that the AVE of all of 
the constructs was higher than the 0.50 threshold. Additionally, Table 4 
also shows that all items loaded the highest on their respective construct, 
with a lower bound of 0.777, confirming the convergent validity of all 
the constructs. 

The assessment of the discriminant validity helps to ensure that all 
the construct measures are empirically unique, and that they represent 
the phenomena of interest not captured by other measures in the 
structural equation model (Hair et al., 2010). According to Fornell and 
Larcker (1981), this validity requires that the square root of the AVE for 
each latent variable be higher than any correlation among any pair of 
latent variables. Table 5 shows the satisfied requirements. Therefore, the 
discriminant validity was established (Chin, 1998).

Table 5: Discriminant Validity of Constructs

  AGG INT PER SCO STR TIM

AGG 0.862     
INT 0.420 0.834    
PER 0.295 0.350 0.822   
SCO -0.015 0.026 0.360 0.793  
STR 0.316 0.269 0.155 0.233 0.886 
TIM -0.008 0.038 0.348 0.453 0.231 0.863

The composite reliability (CR) and Cronbach’s Alpha were exam-
ined to establish internal consistency of the constructs. The CR scores 
and Cronbach’s Alpha need to be higher than the 0.70 threshold 
value (Hair, Ringle, & Sarstedt, 2011). Table 6 reveals that the internal 
consistency was well established. 

Finally, by examining the VIF scores, multicollinearity among the 
construct items was assessed. Table 4 indicates that all the VIFs were 
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less than the threshold value of 5, thereby suggesting an absence of 
multicollinearity among both the measurement items (Hair et al., 2011).

4.2.2 Estimating the Structural Model

Following the assessment of the measurement model’s validity, the 
next step is to estimate the structural model. Hair et al. (2011) proposed 
assessing the statistical significance of the parameter estimates through 
the bootstrapping procedure of 5,000 replacements. Before examining 
the paths’ magnitude and strength, it is also necessary to access 
multicollinearity between the latent variables, the predictive validity 
of the parameter estimates as well as the predictive power. For this to 
occur, multicollinearity between the latent variables, the VIF of each 
latent variable needs to be less than the threshold value of 5 (Hair et 
al., 2011). Table 7 shows that these VIF values fulfill the criteria. Thus, 
multicollinearity between the latent variables was absent. 

The access predictive validity of the parameter has to be examined 
via the Stone-Geisser Q2 value (Geisser, 1974; Stone, 1974). Tenenhaus, 

Table 6: Cronbach’s Alpha, Composite Reliability, AVE, and √AVE of Constructs

 Cronbach’s Alpha Composite Reliability AVE √AVE

AGG 0.913 0.935 0.744 0.863
INT 0.782 0.872 0.696 0.834
PER 0.940 0.949 0.675 0.822
SCO 0.853 0.894 0.629 0.793
STR 0.863 0.916 0.785 0.886
TIM 0.887 0.921 0.744 0.863

Table 7: VIFs between Latent Variables

Variables AGG INT PER SCO STR TIM

AGG – – 1.216 – – –
INT – – 1.218 – – –
PER – – – – – –
SCO – – 1.258 – – –
STR 1.000 1.000 – 1.000 – 1.000
TIM – – 1.259 – – –
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Vinzi, Chatelin and Lauro (2005) and Vandenbosch (1996) argued that 
the PLS models lacked an index. This value, thus, has to be examined 
in order to provide sufficient evidence of model fit. It further provides 
the goodness of fit statistics of structural equation models. Q² values that 
are larger than zero, for a certain endogenous latent variable, indicate 
the path model’s predictive relevance for this particular construct (Chin, 
1998; Hair et al., 2011). In this study, the Q² values of the endogenous 
latent variable were found to be greater than zero, thereby suggesting 
sufficient evidence of model fit. Table 8 shows that the Q² values of all 
the endogenous latent variables were greater than zero. Thus, it is safe 
to conclude that the predictive validity of the parameter estimates is 
sufficient.

Table 8: R2 and Q2

Variables R2 Q²

AGG 0.100 0.066
INT 0.072 0.043
PER 0.316 0.193
SCO 0.054 0.028
STR – –
TIM 0.053 0.034

The predictive power of the structural model was also accessed by 
examining the R-square values of the endogenous latent variables. It 
indicates the amount of these variables’ variance that was explained by 
the exogenous latent variables (Chin, 2010). Table 8 reports the R-square 
value of endogenous latent variables in the model. 

The last step assesses the magnitude and strength of the tested 
paths (see Figure 2). The results revealed that the decentralised structure 
was positively and significantly associated with broad scope (β=0.233, 
p=0.003), timely (β=0.231, p=0.003), integrated (β=0.269, p<0.001), and 
aggregated (β=0.316, p<0.001) MAS information, respectively. Thus, 
these results support the hypotheses of H1a, H1b, H1c, and H1d. Positive 
and significant relationships between managerial performance and 
broad scope (β=0.255, p<0.001), timely (β=0.225, p=0.001), integrated 
(β=0.253, p<0.001), aggregated (β=0.194, p=0.013) MAS information 
respectively are further illustrated by the results. This outcome, there-
fore, supports hypotheses H2a, H2b, H2c, and H2d.
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4.2.3 Assessing the Mediating Effects 

This study assessed the mediating hypothesis by using the boot-
strapping procedure which is ideal for testing mediating effects. The 
procedure does not require strict assumptions (e.g. distributional 
assumption), and is suitable for testing multiple mediations (Preacher & 
Hayes, 2008). It also allows the estimation of indirect effects by assessing 
their significance as well as confidence intervals (CI). The SmartPLS tool 
was used to assess the mediating effects of MAS because it provides the 
results based on the bootstrapping procedure for mediating tests (Hair et 
al., 2017). This study relies on the procedure described by Zhao, Lynch 
Jr and Chen (2010) for the step-by-step analysis of the mediating effect 
of each characteristic of MAS. Table 9 summarises the mediating results 
obtained from the bootstrapping procedure of 5,000 replacements. 

This study also assessed the single mediating effect of each charac-
teristic of the MAS design on the relationship between decentralised 
structure and managerial performance, respectively. The mediating 
effects of broad scope MAS information is depicted in Table 9 which 
shows that decentralised structure is positively associated with this cha-
racteristic (a1=0.233, p=0.002). The same characteristic is also positively 

Figure 2: Results of the Structural Model

 
 
 
 
 
 
 
 
 
 
 
 
 
 

PER STR 

SCO 

TIM 

INT 

AGG 

0.233* 

0.231

0.269** 

0.316** 

0.255** 

0.225** 

0.253
** 

0.194* 

** Correlation is significant at the 0.01 level (2-tailed).  
* Correlation is significant at the 0.05 level (2-tailed). 



 Asian Journal of Business and Accounting 13(2), 2020 167

Effectiveness of Management Accounting System in Public Healthcare Sector
Ta

bl
e 

9:
 M

ed
ia

tin
g 

Ef
fe

ct
s

  
  

Pa
th

 c
oe

ffi
ci

en
ts

 
In

di
re

ct
 e

ffe
ct

s

  
To

 P
ER

 
To

 S
C

O
 

To
 T

IM
 

To
 IN

T 
To

 A
G

G
 

Es
tim

at
e 

SE
 

Bo
ot

st
ra

p 
95

%
 C

I

Fr
om

 S
TR

 
c=

-0
.1

07
 

a 1
=0

.2
33

 
a 2

=0
.2

30
 

a 3
=0

.2
69

 
a 4

=0
.3

16
 

 
 

 
p=

0.
15

2 
p=

0.
00

2 
p=

0.
00

3 
p<

0.
00

1 
p<

0.
00

1 
 

 
Fr

om
 S

C
O

 
b 1

=0
.2

72
 

 
 

 
 

 
 

 
p<

0.
00

1 
 

 
 

 
 

 
Fr

om
 T

IM
 

b 2
=0

.2
41

 
 

 
 

 
 

 
 

p<
0.

00
1 

 
 

 
 

 
 

Fr
om

 IN
T 

b 3
=0

.2
69

 
 

 
 

 
 

 
 

p<
0.

00
1 

 
 

 
 

 
 

Fr
om

 A
G

G
 

b 4
=0

.2
22

 
 

 
 

 
 

 
 

p=
0.

00
5 

 
 

 
 

 
 

To
ta

l  
 

 
 

 
 

0.
26

1 
0.

05
6 

[0
.1

67
, 0

.3
85

]
 

 
 

 
 

 
p<

0.
00

1 
 

ST
R 

→
 S

C
O

 →
 P

ER
 

 
 

 
 

 
0.

06
3 

0.
02

7 
[0

.0
17

, 0
.1

26
]

 
 

 
 

 
 

p=
0.

02
1 

 
ST

R 
→

 T
IM

 →
 P

ER
 

 
 

 
 

 
0.

05
6 

0.
02

5 
[0

.0
17

, 0
.1

13
]

 
 

 
 

 
 

p=
0.

02
7 

 
ST

R 
→

 IN
T 

→
 P

ER
 

 
 

 
 

 
0.

07
2 

0.
03

 
[0

.0
25

, 0
.1

41
]

 
 

 
 

 
 

p=
0.

01
6 

 
ST

R 
→

 A
G

G
 →

 P
ER

 
 

 
 

 
 

0.
07

0 
0.

03
 

[0
.0

21
, 0

.1
38

]
  

  
  

  
  

  
p=

0.
01

9 



Quang-Huy, Ngo

168 Asian Journal of Business and Accounting 13(2), 2020

associated with managerial performance (b1=0.272, p<0.001). Because 
two paths were significant, the next step is to examine the indirect effect. 
The results from Table 9 indicated that indirect effect was significant 
(a1*b1=0.063, p=0.021), and its CI was from the lower bound of 0.017 to 
the upper bound of 0.126, which does not include zero. Therefore, it 
is safe to conclude that broad scope MAS information mediates the 
relationship between decentralised structure and managerial perfor-
mance. Further to this, Table 9 also reveals that the direct path between 
decentralised structure and managerial performance is insignificant    
(c=-0.107, p=0.152) when the path between path a1 and a2 was controlled. 
As a result, it supports the full mediating effects of broad scope MAS 
information. 

The results shown in Table 9 also implies that the last three charac-
teristics of MAS – timely, integrated and aggregated information, me-
diate the relationship between decentralised structure and managerial 
performance. This outcome is in line with previous analysis, thereby 
revealing the full mediating effects of timely, integrated and aggregated 
information.

Last but not least, the results also disclosed the multiple mediators 
of the MAS design. Specifically, the total indirect effect was noted to 
be significant (a1*b1+a2*b2+a3*b3+a4*b4=0.261, p<0.001). Added to this 
outcome is that CI from the lower bound was 0.167 when compared 
to the upper bound of 0.385, which does not include zero. Thus, these 
findings support multiple mediators, hence it also supports hypotheses 
H3a, H3b, H3c, and H3d.

 

5. Discussions
With respect to the link shown between decentralised structure and 
the MAS design, the results were observed to be in line with previous 
MAS studies. Chenhall and Morris (1986) found that decentralised 
organisations emphasised the sophisticated designs of MAS to the extent 
that it provided more integrated and aggregated MAS. Soobaroyen and 
Poorundersing (2008) indicated that organisations which followed the 
decentralised structure tend to design MAS which provides broad scope, 
timely and integrated information for decision-making. Likewise, the 
results of this paper revealed that there is a positive association between 
decentralised structure and each characteristic of MAS information such 
as scope, timeliness, integration and aggregation, respectively. 
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In comparison to other MAS studies conducted for the healthcare 
sector in other countries, the results derived from the current study 
appear to be consistent with the study of Hammad et al. (2013), who 
found that decentralisation was positively associated with timely, 
integrated and aggregated MAS information. However, the study failed 
to find any significant evidence which could support the hypothesis 
stating that decentralisation is positively related to broad scope MAS 
information whereas the results of the present study supported this 
hypothesis. This difference in results can be explained by the unique 
characteristic of the Vietnamese healthcare sectors. In particular, the 
regulation changes and reforms had promoted decentralisation in the 
Vietnamese healthcare sectors. As a result, managers had more authority 
in the decision-making (London, 2013). In this regard, managers 
working in Vietnamese provincial hospitals found the MAS information 
relevant for legal and regulatory obligations, control contacts with 
external parties, and long-term planning (Pomberg et al., 2012). This 
outcome is consistent with broad scope MAS information, which 
involves external, non-financial and future-oriented information. It is 
further argued that broad scope MAS information was more relevant 
than narrow scope information, especially for situations involving 
decentralisations (Naranjo-Gil & Hartmann, 2007). Consequently, there 
is a positive association between decentralised structure and broad scope 
MAS information.

The results of this study are also in line with previous research. 
Ghasemi et al. (2016) and Ghasemi et al. (2019) found that the three 
characteristics of MAS, including scope, timeliness and aggregation, 
could induce higher managerial performance. Soobaroyen and Poorun-
dersing (2008) revealed that managers improved their performance by 
designing a sophisticated MAS which provides broad scope, timely, 
integrated and aggregated information for decision making. In the 
healthcare contexts, Hammad et al. (2013) also indicated that broad 
scope and timely MAS information is crucial for the enhancement of 
managerial performance. 

In comparison to the study of Hammad et al. (2013), this study has 
shown a significant relationship between integrated and aggregated 
MAS information and managerial performance. Such an outcome 
was not detected by Hammad et al. (2013). There are two proper 
explanations for these two significant paths. Specifically, this study 
has revealed the significant association between aggregated MAS 
information and managerial performance. Thus, it is suggested that 
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aggregated information is preferable in management than disaggregated 
ones due to information overload (Hammad et al., 2013). The latter may 
result in lower managerial performance. Hammad et al. (2013) admitted 
that less aggregated information hampered the managerial performance 
of hospital managers. 

The results of this study also highlighted the association between 
integrated MAS information and managerial performance. The results 
can be explained as follows. Coordination between departments, 
specialities and functions is quite common in the healthcare contexts 
(Lillrank, 2012). Therefore, it is proposed that this coordination be 
managed adequately so as to ensure high performance in the healthcare 
contexts (Nyland & Pettersen, 2004). Because integrated information 
emphasises the impacts of other departments’ inputs, outputs and 
technology used on managers’ department, performance may therefore 
be enhanced through the coordinated tasks occurring between depart-
ments. This explains the significant path between aggregated MAS 
information and managerial performance.

Further, the mediating effects of MAS on the relationship between 
decentralised structure and managerial performance has been noted in 
this study, to be consistent with previous studies. Ghasemi et al. (2016) 
showed that the three characteristics of MAS such as scope, timeliness 
and integration, mediated the link between competition and managerial 
performance. Similarly, Ghasemi et al. (2019) emphasised that these 
three characteristics fostered the mediating effects on the relationship 
between technology and managerial performance. Similarly, the current 
study was able to demonstrate that the four characteristics of scope, 
timeliness, integration and aggregation, were mediators of the asso-
ciation between decentralised structure and managerial performance. 

6. Conclusion, Implications, Limitations and Future Research
The public healthcare sector of Vietnam has changed dramatically in 
recent years due to the series of health reforms implemented. These 
reforms have driven Vietnamese public healthcare organisations to 
behave differently from their public counterparts in other countries 
such as Hong Kong or Thailand (Ramesh, 2013). It is proposed that 
these organisations adopt MAS as a tool to improve their organisational 
performance (Pomberg et al., 2012). In examining the effectiveness of 
MAS when used by the healthcare organisations, this study argues 
that that one consequence of the regulation changes had resulted in 
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the decentralised structure of the Vietnamese public healthcare organi-
sations (London, 2013). Hence, this paper proposed that decentralised 
structure is a contextual factor driving these organisations to design 
more sophisticated MAS which provides broad scope, timely, integrated 
and aggregated information, and as a result, it led to the enhancement of 
managerial performance. Data collected from 165 respondents working 
at the Vietnamese public healthcare organisations were used to test the 
proposed model. The results supported all the hypotheses formulated. 
The results also showed the mediation effects of each characteristic 
of MAS on the relationship between decentralised structure and 
managerial performance. 

In light of the findings, this study thus contributes to recent 
literature in three ways. First, it contributes to the literature of 
management accounting in Vietnam by shedding light on the use of 
management accounting by the public healthcare sector. Pomberg 
et al. (2012) had found that public hospitals were more likely to adopt 
management accounting against the environmental changes, and this 
in turn, resulted in an optimistic managerial view of the usefulness of 
accounting information for improvements. Nonetheless, this study 
does not answer which types of accounting information can crucially 
influence improvements. Fung (2012) had urged that future studies 
examine whether or not MAS information could lead to high managerial 
performance. By using the contingency theory, this study had disclosed 
that each characteristic of MAS information contributes to managerial 
performance.

Gerdin and Greve (2004) had suggested that frameworks be 
formulated for the mediating model in contingency research. Past 
studies examining the mediating effects had failed to take into account 
this suggestion because they did not provide any form of fits between 
contextual factors and the effectiveness of MAS (see Ghasemi et al., 
2016; Ghasemi et al., 2019; Soobaroyen & Poorundersing, 2008). As 
such, it leads to the methodological limitations in contingency research. 
By taking into account the suggestions, this paper overcomes previous 
studies’ limitation by using the contingency approach in the cartesian 
form of fit to explain the mediation effects of MAS design on the link 
between decentralised structure and managerial performance. By doing 
so, this study contributes to the growing body of accounting evidence on 
the effects of cartesian-contingency-mediation in contingency research 
(see Albalaki, Abdullah & Kamardin, 2019; Cadez & Guilding, 2008; 
Elgharbawy & Abdel-Kader, 2013; Kennedy & Widener, 2008).
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This study also contributes to the healthcare literature by offering 
additional evidence on the crucial role of accounting in healthcare 
contexts. Particularly, previous studies had indicated that accounting 
data can be used in hospital for improving efficiency and effectiveness 
(Abernethy & Lillis, 2001), enhancing competitive ability (Krishnan, 
2005), and supporting process orientations (Kastberg & Siverbo, 2013). In 
the same vein, the results of this study revealed that MAS information 
fostered managerial performance. In this way, the results of this study 
enriched the healthcare literature on the use of accounting data for 
improvement. 

This study offers some useful implications for practitioners. 
Mainly, practitioners should take into account the crucial role of 
healthcare organisations’ structure when examining the design of MAS. 
When the structure is more decentralised, MAS should be designed 
sophisticatedly. It allows the provision of broad scope, timely, integrated 
and aggregated information for decision-making. This consideration is 
quite important because the more sophisticated design requires organi-
sations to collect and process information, which results in high cost. 

Practitioners should also focus on the characteristics of MAS 
information. Although a piece of empirical evidence from Pomberg et al. 
(2012) had indicated that MAS information was useful to some degree, 
it did not precisely state the characteristics which enhanced managerial 
performance. The current study had adopted the framework of Chenhall 
and Morris (1986) to examine the impact of each characteristic of MAS 
information on managerial performance. Hence, practitioners can use 
this framework as indicators to design MAS so as to understand which 
characteristic can foster a positive effect on managerial performance 
dramatically.

The results of this study are, however, subjected to some caveats. 
First, data were collected by using a questionnaire. Further, only 
managers working at healthcare organisations in Can Tho city were 
recruited. Based on this, the results cannot be generalised to the entire 
country of Vietnam. Second, this study did not engage a pilot test 
to evaluate the questionnaire, hence, there could be some bias in the 
findings due to the process of translation. Nonetheless, this bias is not 
a major concern because the questionnaire had been carefully examined 
by chief accountants who have experience in public healthcare sectors. 
Third, using self-rated scales to measure managerial performance may 
generate higher mean values, thereby causing higher leniency error and 
a restricted range causing lower variability error in the observed scale 
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(Prien & Liske, 1962; Thornton, 1968). Thus, these may have an impact 
on the results of this study.

Despite these limitations, this study has created an avenue for 
future research. Future studies should extend on the current study 
by including healthcare organisations at the central levels. Doing so 
allows for more insights to be gained about the design of MAS in these 
organisations because (Pomberg et al., 2012) had found that provincial 
managers perceived the usefulness of MAS information differently 
from central managers. Moreover, the mediating effects of MAS on the 
link between performance and other contextual variables in healthcare 
contexts can be further examined. Finally, future studies may consider 
investigating the impact of other contextual factors that had resulted 
from the regulation change affecting the effectiveness of MAS. A fruitful 
avenue is to examine the regulatory influence and obligation on MAS.
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