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Abstract
Aim To provide a systematic review of the existing theory,
framework, systems and instruments for tracing and evaluat-
ing quality in rural health services.
Subjects and methods We searched six electronic databases
up to March 2016. Observational studies of quality assess-
ment of rural health services using theoretical models were
included. Ekman’s scale was used to evaluate the quality of
the included studies.
Results A total of 18 studies, published between 2001 and
2015, met the inclusion criteria. The corresponding authors
for most of them (7, 44%) are from Chinese institutions
and three (3, 17%) from Australian institutions. Five stud-
ies (28%) focused on township hospitals. Primary health
care quality was reported in five studies (28%), followed

by clinical service in four (22%). More than half of the
studies (61%) were considered of high quality, and the
remainder was of moderate quality. These studies applied
16 theoretical systems, including the model/pattern (4,
25%), method/tool (7, 44%) and framework of the theory
(5, 31%). Most of the theoretical models (14, 88%) ob-
tained positive observations. In addition, the conceptual
model (6, 36%) and TOPSIS method (2, 13%) were more
frequently reported.
Conclusion Although most of the current studies were con-
sidered to have high-quality and positive results, there were
limitations in the number of publications and research on the-
oretical systems. The lacks of unified standards and compre-
hensive evaluation are important issues that need to be pointed
out and resolved.
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Introduction

As health care expands to meet the increasing global needs,
the quality of health services has become an affair of growing
importance to societies (Smith et al. 2006). The World Health
Organization defines health care quality by effectiveness, cost
and social acceptability and emphasizes its importance in
health service delivery (Reinhardt 2000). This is the case in
particular for rural and remote areas where health care re-
sources are more constrained, access more limited and poor
health outcomes more common when compared to urban
areas (Humphreys and Solarsh 2008). A number of studies
have investigated the quality of rural health services
(Sharma and Narang 2011) and have explored the mecha-
nisms and models for quality evaluation (Smith et al. 2006).
Guaranteeing the quality of health services plays a significant
role in improving the health status in rural areas (Cao 2011).
As is known, competitiveness of health institutions is mea-
sured principally by the quality of their health services, and
these are directly related to the health status of local residents,
being part of their vital interests. Therefore, improving the
quality of health services is an important objective, not only
crucial for rural health promotion, but also vital to the sustain-
ability of health service institutions (Tham et al. 2010).

Routine tracking and evaluation of health service quality
are essential to improve health care quality. For health man-
agers and decision makers, current knowledge on the quality
of a specific type of health service might help to identify
opportunities and make timely and effective decisions for im-
proving quality by fostering behavioral change in service
seeking and service delivery by more efficient resource allo-
cation and utilization and by improving care delivery process-
es and facilities (Pembe et al. 2010; D’Ambruoso et al. 2009).
Theoretical models, frameworks and methods are essential to
guide the development, routine tracking applications and eval-
uation of the quality of rural health services. Given the local
content of rural health services, the theoretical framework
must not only be valid, but also adaptive and usable. The
extent to which the existing literature provides theoretical sup-
port and informs application in various social-political con-
tents is less known.

The purpose of this study is to systematically review the
published literature to synthesize the existing systems with
respect to theory, metrics and their application in tracking
and evaluation of the quality of health services in rural and
remote areas. Our review looks at the settings, contents and
results of service quality assessment in published studies.

Material and methods

Search and strategy

We systematically searched the PubMed, Cochrane Library,
Campbell Library, Web of Science, CBM, CNKI and
WANFANG databases in March 2016. We also searched
websites related to health care such as the World Health
Organization. We used the following search terms and basic
strategy: (trac* OR assess* OR evaluat* OR supervis*
regulat* OR oversight) AND (rural OR remote OR poverty)
AND (Bhealth service^ OR Bhealth services^) AND (mecha-
nism OR system OR framework OR model OR pattern). In
addition, we browsed the references of the included studies as
a supplemental search.

Inclusion criteria

Reports of original research studies were included if they met
the following criteria: (1) focusing on the health service qual-
ity trace or evaluation in rural or remote areas; (2) researching
the theoretical model, such as the mechanism, system, meth-
od, model and framework; (3) the language of the publication
is Chinese or English. Reports on study protocols, abstracts,
commentaries or studies that did not report data were
excluded.

Data extraction

We first developed a standard protocol for data extraction.
Two independent investigators extracted data and assessed
the quality of each study included. In case of a disagreement,
consensus was achieved through discussion. The extracted
information included general characteristics (i.e., authors,
countries of studies and corresponding authors, year and lan-
guage of publication, journal title, journal category and study
design) of the studies included and items (i.e., style, setting,
subject, composition and outcomes) related to the theoretical
models employed.

Quality assessment

We evaluated the quality of each study using the Ekman scale
(Ekman 2004). This instrument uses 13 critical questions cov-
ering seven different subjects: research/analytical question(s),
rationale, methodology, data, goal achievement, findings and
results, as well as discussion and conclusions, each of which is
considered of virtual importance for scientific quality. For
each question, a score of 0, 1, 2 or 3 was given and then the
total score was calculated. Three stars (22–25 points) was the
highest grade of quality, two stars (17–21 points) the medium
grade and one star (0–16 points) the lowest grade. See
Appendix 1 for further details of Ekman’s grading system.
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Data synthesis and analysis

The present review focused on reported study-observed set-
tings, contents and results of application of theoretical systems
for tracking and evaluating rural health service quality. Data
synthesis was mostly qualitatively described and analyzed.
Descriptive summary statistics (frequency and median) were
calculated for each specified item when feasible. Microsoft
Excel 2003 (http://office.microsoft.com/zh-cn) was used.

Results

Literature screening

The initial search yielded 4384 potentially relevant references,
630 studies in Chinese and 3754 in English. After removing
duplicates and screening by titles and abstracts, 4278 articles
were excluded. After reading the full texts of these 106 arti-
cles, 88 did not meet the inclusion criteria and were excluded.
Further review selected only 18 studies, which were subse-
quently included for data extraction and analysis (Fig. 1).

General characteristics of the included studies

The 18 articles were published between 2001 and 2015 (Fig. 2).
Nine studies (50%) were published in Science Citation Indexed

journals (SCI). The impact factor of these journals ranged from
0.663 to 5.296. All studies were cross-sectional except one. The
corresponding author(s) of eight studies were affiliated with
Chinese institutions and three with Australian institutions.
Over a quarter (5, 28%) of these studies focused on service
quality at township hospitals and the same number (5, 28%)
investigated the quality of the primary health care service. Four
studies (22%) were about clinical service.

Of these studies, seven were rated as medium quality (7,
39%) and the rest as high quality (Table 1).

Theoretical framework, instruments or model

Ten of the 18 studies, (56%) involved a theoretical framework
such as the PrimaryHealth Care (PHC) evaluation framework,
the Integrated Community Family Health Development
Programme, theoretical framework of performance evaluation
of township hospitals and other evaluation frameworks. Eight
articles investigated or applied seven different instruments,
such as the Primary Care Assessment Tool (PCAT),
SERVQUAL tool, balanced scoring method, 360-degree per-
formance appraisal method, goal management method and
TOPSIS. Four articles investigated theoretical models:
the Data Envelope Analysis (DEA) model, three-party
comprehensive evaluation model, structure process result
model and Elmore Primary Health Service (EPHS) evalu-
ation model (Table 2).

Fig. 1 Flow chart of the study selection process
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Model/pattern

Four studies (Cao 2011; Zhou et al. 2012; Tham et al. 2010;
Wang et al. 2007) investigated models. The DEA model
(Zhou et al. 2012) integrates concepts of mathematics, eco-
nomics and management and has been used to assess rural
public health service in Southwest China. The comprehensive

evaluation model (Wang et al. 2007) involves three parts,
BStructure-Process-Result,^ as well as the pattern of
BTechnology-Functional quality.^ This model has been ap-
plied to township clinics. The Continuous Quality
Improvement (CQI) model (Cao 2011) focused on service
quality along the process pathway of BPlan-Do-Check-Act
(PDCA)^ and has been used for rural public health care and

Fig. 2 The year distribution of
the included studies

Table 1 General characteristics of the 18 studies on rural health service quality included in the systematic review

Study Language Country of affiliation*
(corresponding author)

SCI Impact factor Study design Subject focused Grade

Zhou et al. 2012 Chinese China No N/A Cross-sectional Public health ★★

Burgos et al. 2013 English Mexico Yes 1.633 Cross-sectional Public health ★★

Lucia D’Ambruoso et al. 2009 English Indonesia Yes 1.861 Cross-sectional Women and children ★★★

Clapham et al. 2004 English England Yes 1.674 Cross-sectional Women and children ★★★

Puett et al. 2013 English America No N/A Cross-sectional Clinical services ★★

Chen et al. 2011 Chinese China No N/A Cross-sectional Clinical services ★★

Aldana et al. 2001 English Bangladesh Yes 5.296 Cross-sectional Clinical services ★★★

Shaikh et al. 2008 English Sweden Yes 0.663 Cross-sectional Clinical services ★★★

Xiong 2008 Chinese China No N/A Cross-sectional Township health center ★★★

Liu 2009 Chinese China No N/A Cross-sectional Township health center ★★★

Li and Ke 2011 Chinese China No N/A Cross-sectional Township health center ★★

Wang et al. 2007 Chinese China No N/A Cross-sectional Township health center ★★★

Cao 2011 Chinese China No N/A Cross-sectional Township health center ★★★

Tham et al. 2010 English Australia Yes 0.764 Case study Primary health care ★★

Wang et al. 2015 English China Yes 2.209 Cross-sectional Primary health care ★★★

Tham et al. 2011 English Australia Yes 1.606 Cross-sectional Primary health care ★★★

Lawson et al. 2012 English England Yes 0.707 Cross-sectional Primary health care ★★

Reeve et al. 2015 English Australia No N/A Cross-sectional Primary health care ★★★

★★★: 22–25 points; ★★: 17–21 points; ★: 0–16 points

SCI, whether the journal is listed by the Science Citation Index (SCI) or not

N/A, the item is not applicable

*Country of affiliation of the corresponding author(s)
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Table 2 Existing systems of tracking and evaluation of rural health service quality

Style Setting Composition Effectiveness in application

Model/pattern

DEAmodel (Zhou et al. 2012) Rural public health in
southwest China

Not reported Not reported

Comprehensive evaluation
model of health service
quality (Wang et al. 2007)

Township hospital Structure-process-result quality;
technology-functional quality

Not only investigate and analyze the
quality problems of the evaluation
objects but also scientific research for
evaluation of behavior itself

Structure-process-result
model; Continuous
Quality Improvement-
CQI (Cao 2011)

Rural township health center;
health care; public health

Structure-process-result;
Plan-Do-Check-Act (PDCA)

Combination of the two models will
improve the quality of health services

EPHS evaluation model
(Tham et al. 2010)

Assessment in primary
health care

Examine aspects of organizational
structure and process; information
relating to processing of care

Several beneficial process outcomes are
already emerging

Instrument

Primary Care Assessment
Tool, PCAT (Chen et al.
2011)

Basic medical and health
services in Fuzhou

The scale consists of 8 dimensions
in 38 dimensions

It helps to improve the quality of health
care services

SERVQUAL tool (Shaikh
et al. 2008)

To appraise patient satisfaction
and quality of service in a
rural area in Pakistan

It contains 5 dimensions to assess:
reliability, responsiveness,
assurance, empathy and tangibility

It will improve patient satisfaction

Balanced scoring method;
360 degree performance
appraisal method; goal
management method; key
performance index
method; system
comprehensive integration
method (Xiong 2008)

Rural township health center A different method has a different
specific target

The majority of medical institutions in
our country adopt a balanced scoring
method; it will enhance the long-term
strategic objectives of the
organization

Qualitative: questionnaire
investigation, seminar;
quantitative: TOPSIS,
rank sum ratio, analytic
hierarchy process(AHP),
fuzzy comprehensive
method (Liu 2009)

Township health center of the
North China Center

Not reported To promote the combination of
qualitative and quantitative analysis.
It will achieve a comprehensive and
objective purpose

TOPSIS (Li and Ke 2011,
Wang et al. 2015)

Rural township health center in
Southwest China (Li and Ke
2011)

There is a kind of similarity based
on ideal solution sequence
optimization technology

It will indicate the focus and direction
and improve the quality of health
services

Used to rank western, eastern
and central internal
provinces regarding quality
of their RPHC (Wang et al.
2015)

TOPSIS process has six activities Differences within western internal
provinces threaten the successful
implementation of RPHC

Access to relevant
documents; selective
examination of medical
and health documents;
field observation; multiple
repetitions (Cao 2011)

Township health centers;
health care; public health
of Northwest China

Different method has a different
specific target

They will carry out a comprehensive
evaluation of the quality of medical
and health services

Quality of essential obstetric
care monitoring tools
(Clapham et al. 2004)

These tools are used at
minimum for quarterly
review and feed into the
development of action
plans

Reviewing 10 elements that covered
resources available, practices to
ensure effective use of resources,
mortality and morbidity outcomes
and availibility of EmOC services

It is useful to other countries' access to
EmOC, is useful to other countries
committed to enhancing the quality of
services

Framework

The framework of the
Integrated Community
Family Health
Development Programme

Evaluation of township
hospitals in rural
Bangladesh

Not reported It will enable policy- and decision-
makers to improve the quality of
health care effectively
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service. The EPHS evaluation model (Tham et al. 2010)
focused on organizational structure and behavior on ser-
vice quality in primary health care across varying tiers of
health care providers. The quality of the studies was me-
dium for the DEA (Zhou et al. 2012) and comprehensive
evaluation models (Wang et al. 2007) and high for the
CQI (Cao 2011) and EPHS models (Tham et al. 2010).
Additionally, the CQI and EPHS models generated effec-
tive results.

Instruments (methods or tools)

Eleven different methods (Cao 2011; Xiong 2008; Liu 2009;
Li and Ke 2011; Wang et al. 2015) and three tools (Clapham
et al. 2004; Chen et al. 2011; Shaikh et al. 2008) were included
in this review. The most frequently reported method was
TOPSIS (Li and Ke 2011; Wang et al. 2015), which is de-
signed to identify the disparity between evaluation objects
and has been used in Southwestern and Northern China to

Table 2 (continued)

Style Setting Composition Effectiveness in application

(Aldana et al. 2001)
The theoretical framework
of performance evaluation
of township hospitals
(Xiong 2008)

Rural township health center It contains the service efficiency;
per capita benefit rate; cost
effectiveness; function embodiment;
service quality; development
potential

It will supervise the work of township
hospitals

Evaluation framework
(Tham et al. 2011)

Evaluate the primary health
care of a rural Australian
area

Structual domains; process domains;
outcome domains

This comprehensive evaluation will add
significant new knowledge regarding
the characteristics associated with a
sustainable rural primary health care
service

PHC Evaluation Framework
(Lawson et al. 2012)

Primary health care in rural areas Quality indicators (QI) were included
to assess the clinical care provided to
patients, requiring the review of
patient charts or electronic medical
records

It will result in an increase in the overall
quality of care provided to patients

Conceptual framework
(D’Ambruoso et al. 2009;
Burgos et al. 2013;
Clapham et al. 2004; Puett
et al. 2013; Puett et al.
2013; Reeve et al. 2015)

Public health care
(Burgos et al. 2013)

A social subject; the object of the
monitoring; the means of action

It is essential to improve intervention
strategies and the connection of actors
impelling environmental actions and
policies

Both subjective and objective
aspects of CHWs, quality of
care (Puett et al. 2013)

Elements of service received;
outcomes; impacts

Not reported

Primary health care service
(Reeve et al. 2015)

Structure, process and outcome Linking policy and health service
performance, it will improve
performance as part of a continuous
quality improvement cycle

The patient, family and
community; the midwife’s
role, particularly during
acute situations; health
system, transport and access
to services (D’Ambruoso
et al. 2009)

It assesses care provided by
Indonesian village midwives
from a clinical perspective, and
takes account of the health system,
administrative and social factors
that may have influenced the care
that women received

Thus improving quality

In rural Australia
(Puett et al. 2013)

Structure (health organization affects
quality of care provided), process
(health service utilization)
and health outcomes

This framework can guide future
health service-evaluating research
and thereby provide a better
understanding of a health service's
impact on the health of the
community and its residents

Quality of care approach and
its role in emergency
obstetric care (EmOC)
programming in Nepal
(Clapham et al. 2004)

Structure, process, outcome It can create highly motivated teams and
improve the overall functioning of
these hospitals
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improve the quality of health services at township clinics.
Many of the instruments were used and reviewed for health
service assessment and achieved effective results (Cao 2011;
Xiong 2008; Liu 2009; Li and Ke 2011; Wang et al. 2015).

Meanwhile, the quality of the studies (Cao 2011; Clapham
et al. 2004; Shaikh et al. 2008; Xiong 2008; Liu 2009; Wang
et al. 2015) was high for all instruments but PCAT and
TOPSIS. The quality of essential obstetric care monitoring
tools (Clapham et al. 2004) included ten elements and has
been used at minimum for quarterly review and for the devel-
opment of action plans. The SERVQUAL tool (Shaikh et al.
2008) and PCAT (Chen et al. 2011) were mentioned as useful
for monitoring rural health service quality. However, the au-
thors did not provide detailed results of the quality assessment.

Framework

This review refers to five distinct theoretical frameworks. A
conceptual framework is reported in six articles (D’Ambruoso
et al. 2009; Burgos et al. 2013; Clapham et al. 2004; Puett
et al. 2013; Tham et al. 2010; Reeve et al. 2015), and half of
them were rated with high quality. It has been broadly applied
for public health service quality (Burgos et al. 2013), primary
health care service quality (Reeve et al. 2015), general clinical
service quality (Clapham et al. 2004; Puett et al. 2013), health
organization behavior evaluation (Tham et al. 2010) and ac-
cess to health services (D’Ambruoso et al. 2009) in rural areas.
The conceptual framework is flexible in content with respect
to service elements received and outcomes. It can further pro-
vide guidance for research in health service evaluation and
afford better understanding about the way health services im-
pact rural health. Four articles (Aldana et al. 2001; Xiong
2008; Tham et al. 2011; Lawson et al. 2012) reported other
frameworks that might achieve effective results. These four
studies were rated with medium and high quality.

Discussion

This review has identified 18 articles investigating the appli-
cation of 16 kinds of systems that can be used to track and
evaluate the quality of health services in rural and remote
areas. These systems of quality assessment have been applied
to assess service quality in various health service settings:
primary health care, public health and organization behavior.
In the last years, the number of studies in this subject area has
seen steady growth. Almost half of the included studies were
published in SCI journals. Most of the studies were cross-
sectional with high quality. However, the scientific quality of
the included studies might not be directly extrapolated in an
appropriate formulation of conclusions.

Strengthening of primary health care has been sought in the
last years as a mechanism to improve health equity for many

nations (World Health Organization. 2008). From the included
studies, one type of model and three types of frameworks
reported positive results in primary health care in different
aspects. For example, the EPHS evaluation model might offer
beneficial outcomes in primary health care (Wang et al. 2015).
On the other hand, the Australian evaluation framework seems
to help sustain rural primary health care services (Tham et al.
2011). The PHC Evaluation Framework may improve the
overall quality of care (Lawson et al. 2012), and the concep-
tual framework might contribute to a continuous quality im-
provement (Reeve et al. 2015). These theoretical models differ
in contents and methods. For users, they should be selected
and adjusted according to their target and setting. For re-
searchers and developers, these models will benefit frommore
practice to be able to understand the scope of long-term ef-
fects. More research is needed on the selection and integration
of the existing concepts and frameworks and development of
new theoretical models.

In this study, theoretical models referred to clinical services
including their conceptual framework (Puett et al. 2013),
PCAT (Chen et al. 2011), SERVQUAL tool (Shaikh et al.
2008) and the framework of the Integrated Community
Family Health Development Programme (Shaikh et al.
2008), which enable decision-makers to improve the quality
of medical care effectively. Besides, the SERVQUAL tool
might improve patient satisfaction. However, as a limitation,
it is important to mention that these studies are cross sectional,
having a low level of evidence in the grading system (Wang
2014). Therefore, more high-quality studies are required.

Public health service is an important part of health care
(Shao 2010). Theoretical models on public health including
the DEA model (Zhou et al. 2012) and conceptual framework
(Burgos et al. 2013) were reviewed in this study. The concep-
tual framework was regarded as essential to improve interven-
tional strategies and connection of actors impelling environ-
mental actions and policies (Burgos et al. 2013). In China, the
rural population accounts for more than 50% of the total pop-
ulation (Zhang 2007). The rural public health system bears the
responsibility of providing public health services to about 700
million residents. An effective mechanism for quality evalua-
tion of the public health service in rural areas is lacking, and
this has become a great challenge (Guo et al. 2011).

Unfortunately, there are few studies on local health service
policies. The general objective of a health policy is to achieve
the goal of equilibrium and social welfare through the solution
of health problems using specific laws and regulations includ-
ing the formulation of various health measures and methods
(Tang 2011). Countries and governments have, at all levels,
always reiterated the great importance of working to improve
rural health and have promulgated many health policies trying
to benefit the masses of farmers. However, for different rea-
sons, disparities exist among health policies, their implemen-
tation and the benefited population (Wang et al. 2014). Policy
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evaluation is an indispensable part of evaluating the whole
system (Yi 2013). Considering its complexity, more attention
should be paid by evaluators and researchers.

Our study has some limitations. The studies included in this
review might not represent the overall theoretical systems
used for studies in this field as our study was limited to the
data sources presented. Future higher quality research in this
field might modify our conclusions. In addition, we only in-
cluded studies in English and Chinese. Finally, although most
of the studies had moderate quality assessed by the Ekman
scale, they were considered low level evidence, which might
impact the conclusions of this study.

Conclusion

In summary, most of the existing theoretical systems for track-
ing and evaluation of health service quality in rural and remote
areas obtained effective outcomes. However, in this field, the
number and design of research on the systems are limited.
Unified standards and a comprehensive evaluation are lacking
and facing a challenge. A higher level of evidence for a more
comprehensive and realistic system will be necessary.
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