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Abstract: Hospital information systems could be relevant tools to inform hospital managers, support
better management decisions in healthcare, and increase efficiency. Nonetheless, hospital managers’
effective use of these systems to support decision-making in Angola is unknown. Our study aimed
to analyse the use of hospital information systems as a tool to support decision-making by hospital
managers in Huíla, Angola. It was a descriptive, cross-sectional study inducted between July and
September 2017 in seven hospitals in Huíla Province, Angola, specifically in the cities of Lubango
and Matala. Thirty-six members of the hospital boards filled out a self-questionnaire that consisted
of twenty questions based on the following issues: Characterisation of the interviewee’s profile;
availability of information in the institution; and quality and usefulness of the available operational
information. At least two thirds of the participants reported being unsatisfied or relatively satisfied
with each assessed hospital information systems-specific feature. More than 50% have rarely or never
used the health information system to support decision-making. Most managers do not use hospital
information systems to support management-related decision-making in Angola. Improving the
ability of hospital information systems to compute adequate indicators and training for hospital
managers could be targets for future interventions to support better management-related decision-
making in Angolan healthcare.

Keywords: Angola; hospital management information systems; hospital information system; support
decision-making; data quality

1. Introduction

Hospital information systems (HIS) can support the improvement of healthcare de-
livery, patient safety and satisfaction, and clinical practice. HIS could be a relevant tool
to inform hospital managers, support better management decisions in healthcare, and,
consequently, increase efficiency.

A HIS can be defined as a computerised or manual system (on paper) that is designed
to meet all the information needs within a hospital. This includes different types of data
(heterogeneous information), such as patient information, billing, finance and accounting,
staffing, scheduling, pharmacy ordering, prescription handling, supplies, inventory, mainte-
nance, order management, diagnostic reports related to laboratory, and patient monitoring,
as well as providing decision support [1].
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A health information system (HIS) is a set of components (technical, organizational,
behavioural) and procedures “organized to generate information to improve health man-
agement decisions at all levels of the health system”. For example, healthcare providers
collect data on health services, states, and resources. When a HIS produces high-quality,
timely, and reliable data, it enables health program managers to monitor, evaluate, and
improve health system performance, and to make evidence-based decisions [2,3].

Health data provide a picture of health status, health services, and resources. The
sources of these data are usually records of services provided, individual medical records,
and health resource records, which provide information about the health of patients and
the type of treatments and tests they receive. Managers may collect other information on
human resources, finances, medicines, and supply systems [4,5]. However, we can also
turn to public health advisors, hospital and healthcare managers, and ongoing surveys of
healthcare facilities, which also provide information. However, studies show that there is
a need for governments and health decision-makers to create strategies to develop tools
at the hospital, local district, and national levels to use better routine health information
systems (RHIS) [6–8].

Various hospital information systems are used by hospitals today, which has made
decision-making easier, be it the diagnosis and treatment of patients or regular hospital
management functions like admission, laboratory, billing, inventory, pharmacy, finance
and accounting, outpatient management, etc. However, weak HIS is a critical challenge
to reaching the health-related Millennium Development Goals, because health systems
performance cannot be adequately assessed or monitored where HIS data are incomplete,
inaccurate, or untimely [9,10].

A health systems’ goal is to optimise the health of the treated individuals and popula-
tions, and the “gold standard” for quality measurement will thus always be health outcome
measures. HIS can be defined as the sociotechnical subsystems of a hospital, comprising
all information-processing systems and the associated human or technical actors in their
information-processing roles [7,11,12].

Better use of information requires better quality data and products, which, in turn,
require better health information systems (HIS). Health system performance depends on
producing and using quality health data and information. Routine health information
systems (RHIS) are defined as systems that provide information at regular intervals of one
year or less to meet predictable information needs. These are defined as routine information
systems, including paper or electronic health records and facility and district management
information systems. RHIS is receiving increasing attention as an essential component of
efficient, country-owned, and integrated national systems [6,7,13].

Studies that have analysed health information systems show that socioeconomic fac-
tors affect safety, including for people, technology, tasks, organization, and the environment.
For example, there is evidence that HIS usability problems, such as patient identification,
have caused user errors that led to patient safety incidents [14]. In addition, healthcare
professionals’ behaviours can result in unintended consequences for HIS. Knowledge about
these contextual issues can help healthcare organizations, healthcare professionals, and
HIS implementers understand the in situ functioning of HIS in its use context and help
them design strategies to decrease the number of unsafe HIS adoptions and their possible
negative consequences [15,16].

Sound hospital information systems, computerised or not, should present timely,
correct, and appropriate information to the right persons. However, there are plenty of
data sources in a hospital, with many different functions with mutually complex relations,
and many people are dependent on this information [9,10].

Given the enormous volume of data generated in hospitals, to efficiently manage them,
using HIS is critical. User participation is one of the significant factors in the success of
HIS, which, in turn, leads to information needs and processes being correctly predicted
and their commitment to the development of HIS being augmented [17,18].
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Appropriate decisions taken by hospital managers are fundamental to ensure compli-
ance with high-quality standards of patient care. In addition, those decisions benefit from
systematic information-processing that contributes to achieving the hospital’s strategic
goals [19,20].

HIS is one part of a health system’s six essential and interrelated components. A
well-functioning health information system should produce reliable and timely information
on health determinants, health status, and health system performance and be able to
analyse this information to guide activities in all the other building blocks of the health
system [21,22].

Many studies assess if and how healthcare managers apply HIS in their decision
processes. For example, hospital managers in Portugal considered HIS to be a relevant
tool in the institutional organisation used in the decision process but only incidentally and
not systematically [23,24]. Some difficulties raised by the professionals were the technical
difficulty, the nonspecific system, lack of training, and the difficulty in producing effective
processes to the demands of users [25,26]. These results agree with a study carried out
in Brazil, the findings of which showed that ample amounts of information and data are
available in public hospitals. However, it presents many gaps, as hospital managers do not
know about the existing data and do not use it to guide hospital management [20].

Evidence shows that the work and time spent by hospital managers can influence
quality and safety clinical outcomes, processes, and performance. Many issues affect quality
performance, such as establishing goals and strategies to improve care, setting the quality
plan, engaging in quality, and so on [27–29].

It is the responsibility of the Angolan state to promote and guarantee the access of
all citizens to healthcare within the limits of available human and financial resources. The
organisation of the healthcare delivery system in Angola subdivides into three hierarchical
levels [30]:

• The primary level is represented by municipal health institutions (health centres
and hospitals).

• The secondary or intermediate level is the reference level for first-level units, repre-
sented by provincial health institutions (general hospitals).

• The tertiary level is the reference for secondary level units, represented by national
health institutions, such as reference hospitals, differentiated, specialised, or multipur-
pose hospitals.

Among other weaknesses present in the Angolan national health system, studies
have identified the following as those that assume a particular relevance: (i) the difficulty
of strategic articulation and coordination of health interventions and the determinants
of health; (ii) weak leadership in the health sector; (iii) poor planning capacity at all
levels; (iv) decentralisation without financial autonomy for local health structures; (v) poor
management of resources made available at all levels; (vi) investments inconsistent with
health needs and priorities; (vii) low transparency in management acts; and (viii) an
incipient information, communication, supervision, and evaluation system.

The fundamental challenges to be faced when aiming to achieve a more efficient level
of healthcare can be summarised in four central aspects: financing, management, access,
and the qualification of professionals. To improve these points, consistent and continuous
policies are needed [31]. In Angola, the direction of the hospital is performed by a board
of directors composed of six directors. This board is responsible for performing all tasks
related to managing hospital services, from clinical care to administration.

All information systems (IS) are implemented and maintained by the hospitals without
using national information systems made available by the health ministry. Nevertheless,
the Health Ministry defines a set of indicators that hospitals need to calculate and send.
However, these processes are still performed using paper to both collect data and send it to
the regional government and the national Health Ministry [30].

In low- and middle-income countries, health information systems have received
unprecedented strengthening and attention in recent years, as evidenced by the formation
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of the Health Metrics Network, the convening of the Global Health Information Forum in
2010 in Bangkok, and the unveiling of President Obama’s Global Health Initiative, which
calls for “strengthening existing public health surveillance and other data collection systems
to monitor diseases, conditions, health service delivery, and health outcomes” as part of an
integrated approach to strengthening health [4,7].

There are still significant challenges associated with the use of routine health informa-
tion system data in low- and middle-income countries, but there is evidence of initiatives
in some African countries that could improve data systems and the use of HIS results as a
driver for health system decision-making and performance improvements [4,31,32].

As shown during the COVID-19 pandemic, the way healthcare is managed in one
place (e.g., new variants appearing in many different countries) in the world can have a
huge impact elsewhere. Therefore, a call for better healthcare management and accurate
data across the globe is needed [33].

The implementation of HIS systems has increased globally over the past five years, and
higher-income countries are further adapting and utilising HIS compared to lower-income
countries [34].

It is essential to better evaluate the level of use of HIS and the corresponding barriers.
Considering the relevance of HIS in the daily life of health professionals, institutions, and
patients and meeting the current organisational and the general assumptions of HIS in
hospitals in Angola, the questions are: Has HIS been used in the decision-making process by
the managers of public hospitals in the Huíla health region? What are the main difficulties
and possibilities for improving a hospital information system’s decision-making process?

Based on this questioning, this study aimed to analyse the use of the hospital infor-
mation systems as a tool to support the decision-making process by hospital managers in
Huíla Province, Angola.

2. Materials and Methods

In this section, we have tried to provide sufficient detail to allow a better understanding
of the materials and methods used in this study so that the study can be replicated.

2.1. The Study Design

The study was a cross-sectional, questionnaire-based, observational study with a
quantitative and qualitative approach. Data were collected from July to December 2017
in seven hospitals in Huíla, Angola. The study was authorised by the provincial Health
Director of Huíla.

2.2. Study Setting

Angola is organised into 18 provinces and, in the last census (held in 2014), had
almost 26 million inhabitants. Luanda is the biggest province, followed by Huíla, which
hosts 2.5 million inhabitants. Huíla Province includes 14 cities with a population ranging
between 64 and 776 thousand citizens [35].

Data from 2006–2010 estimated that Angola had 2356 public healthcare institutions,
including, among others, 165 municipal hospitals, 25 province hospitals, and 20 central
hospitals. Huíla had the second-highest healthcare institutions (n = 232), just after
South Kwanza (n = 244).

2.3. Hospital Selection Process

We used a two-step selection process. First, we identified the Huíla cities with more
than 200,000 inhabitants. Lubango (the capital) and Matala are the cities with the most
significant number of inhabitants and the only ones that meet these criteria [35].

Secondly, within those cities, we selected hospitals with at least 50 beds for inpatient
hospitalisation. Lubango has five provincial hospitals and four municipal hospitals, while
Matala has only one municipal Hospital. Overall, seven hospitals (78%) met the inclusion
criteria (six hospitals in Lubango and one in Matala).
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2.4. Questionnaire

We used a self-questionnaire adapted from those described by Guimarães et al. and
Cavalcante et al. [26,36]. The questionnaire had 20 questions with four main focuses: char-
acterisation of the interviewee’s profile; availability of information in the institution; quality
and usefulness of the available operational information; satisfaction with the existing HIS.

Both closed and open questions were included, depending on the target information
(e.g., available questions to obtain unbiased information related to HIS difficulties and
enhancement suggestions).

A pilot study was conducted with 15 Angolan students from the specialisation course
of the health management program at the Professional Health School of Huíla to assess
the comprehensibility and ease of filling the study’s self-questionnaire. They suggested
some changes to the questions, considering the country context, which was viewed in the
final questionnaire.

2.5. Participants and Data Collection

After being tested and approved, the questionnaire was applied in public sector
health institutions with an authorisation order for the study to be carried out signed by
the Director of the Health Region of Huíla. All members of the institutional board of the
selected hospitals were invited to participate in this study. Usually, the committee included
four to six managers with different tasks: general, clinical, administrative, nursing, diagnos-
tic and therapeutic, and teaching and training managers (Table 1). Within each institution,
the respective hospital director was responsible for distributing the questionnaire to all
managers, guiding them through filling, and clarifying any doubt. Whenever needed, the
responsible study team was contacted to provide further clarification.

Table 1. Hospital managers interviewed in each organisation.

Position/
Hospital

Dr. AA Neto
Central

Hospital

C/da Irene
Maternity
Hospital

Lubango
Sanato-

rium
Hospital

Pioneiro
Zeca

Pediatric
Hospital

Lubango
Psychiatric
Hospital

Matala
Municipal
Hospital

Lubango
Municipal
Hospital

Total

General manager x x x x x x x 7

Clinical manager x x x x x x x 7

Administrative
manager x x x x x x x 7

Nursery area
manager x x x x x x x 7

Diagnostic and
therapeutic manager x x - - - - - 2

Teaching and
training
manager

x x x x x x - 6

Total of managers by
Hospital 6 6 5 5 5 5 4 36

(x) Answered the questionnaire; (-) did not answer the questionnaire (due to absence).

2.6. Data Analyses

The data collected for the present study were subject to descriptive statistics interpre-
tation and analysis by using the frequencies to describe the categorical variables presented
through absolute and relative frequency tables, using the Software Statistical Package for
Social Sciences (SPSS) version 21.0 as a supporting tool (IBM, Armonk, NY, USA).
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2.7. Ethical Considerations

The study was conducted with the permission of the Director of the Health Region of
Huíla. Our research study request was evaluated and approved, without number, and it
signed on 14.09.2017, in Lubango by the Director. This was not direct research on human
subjects. The documents examined contain private and confidential information, so we
endeavoured to comply with the standards and administrative procedures established by
the general and clinical management of hospitals.

3. Results

Thirty-six hospital managers participated in this study (Table 1). All hospitals had
general, clinical, administrative, and nursing managers; six had teaching and training
managers, and only two had diagnostic and therapeutic managers.

3.1. Characterisation of the Interviewee’s Profile

Around three quarters of the participants were 40 years or older. Most were nurses,
of which 44 had less than five years of experience in hospital management (83%). In total,
72% of the participants had attended basic computer training, 61% had training in health
statistics, and 58% participated in a training program in health management. Additional
participant characteristics are described in Table 2.

Table 2. Characterisation of the participants’ profiles (n = 36).

Variables n %

Sex, male 18 50
Age categories, years

≤30 3 8.3
31–40 7 19.4
41–50 19 52.8
≥50 7 19.4

Profession
Nurse 16 44.4

Physician 15 41.7
Psychologist 3 8.3

Hospital administrative 1 2.8
Physiotherapy technician 1 2.8

Laboratory technician 1 2.8
Academic qualifications

Bachelor’s degree 16 44.4
Specialisation 15 41.7

Master’s degree 3 8.3
Other 2 5.6

Experience in the Institution, years
1 to 5 4 11.1

6 to 10 10 27.8
11 to 15 9 25

>15 13 36.1
Experience in hospital management (years)

1 to 5 30 83.3
6 to 11 3 8.3

>11 3 8.3
Training courses

Had training in informatics 26 72.2
Had health statistics training 14 38.9

Had health management program training 21 58.3

3.2. Availability of Information within the Selected Institutions

In total, 64% of the participants reported that data availability was reasonably accept-
able, and 11% considered it unacceptable. Forty-four percent of the managers reported
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never using the available information in decision-making regarding patient care. Regarding
the support for clinical or administrative decision-making, nearly 39% of the participants
reported never using this support (Table 3).

Table 3. Use of information for decision-making (clinical and administrative) (n = 36).

Questions n %

How do you consider the Availability of statistical
information in your Institution?

Adequate 9 25.0
Inappropriate 27 75.0

Have you used the services of admission, archives, and
medical statistics to assist a patient who returns to the

appointment after more than 30 days of hospitalisation at
your Institution?

Always 5 13.9
Sometimes 12 33.3

Rarely 3 8.3
Never 16 44.4

Regarding the level of support for clinical or
administrative decision-making, have you used the

information provided by the Admissions, Archives, and
Medical Statistics services?

Always 8 22.2
Sometimes 10 27.8

Rarely 4 11.1
Never 14 38.9

3.3. Quality and Usefulness of the Available Operational Information

Only 25% of the participants felt that the HIS-stored information was satisfactory in
calculating the rate of service indicators, and 33% believed that the stored information did
not compute indicators.

According to 47% of the participants, there was an absence of audit sessions to assess
the quality of information described in the clinical records sent to admission, archive, and
health statistics services.

These study participants reported that the most relevant limitations regarding the
information access process were the lack of important/required information in the available
dashboards (41%). The priority information requirement was computerising all information
on hospital activities (41%) (Table 4).

Table 4. HIS: quality and usefulness of the available operational information (n = 36).

Questions n %

In your opinion, does the information collected and
routinely available in the Health Information System (HIS)

allow the calculation of indicators for assessing the
Quality of care provided at your Institution?

Yes, satisfied 9 25.0
Yes, partially satisfied 15 41.7

Not satisfied 12 33.3

There have been audit sessions on the Quality of
information described in the clinical processes that go to

admission, archives, and medical statistics services?

Always 5 13.9
Sometimes 12 33.3

Rarely 2 5.6
Never 17 47.2

In general, what are the main difficulties in
accessing information?

Excessive data volume 7 19.4
Lack of important/required information in the

available dashboards as; 15 41.7

Shortage of IS specialists 10 27.8
Insufficient communication channels between

the technical and management levels 4 11.1

In your opinion, what informational requirements should
be prioritised to improve access, treatment, and

Availability of information?

The organisation of clinical file systems 11 30.6
Computerisation of all information on

hospital activities 15 41.1

Automatic computing of indicators 10 27.8

3.4. Satisfaction with the Existing HIS

At least two thirds of the participants reported being unsatisfied or relatively satisfied
with each of the HIS-specific features that were assessed (security and archive mechanisms
used for clinical files, access to relevant information, sharing of information among hospital
services, clinical file information content, and comprehensibility) (Table 5).
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Table 5. Assessment of participants’ satisfaction with hospital information systems (n = 36).

Questions Very Satisfied Satisfied Fairly
Satisfied Unsatisfied

n (%) n (%) n (%) n (%)

As a user of the Hospital Information System, how do you assess
the security and archiving mechanisms of clinical processes? 1(2.8) 7(19.4) 15(41.7) 13 (36.1)

As a user of the Hospital Information System, how do you
evaluate the access to information needed for your daily work? 1(2.8) 7(19.4) 11(30.6) 17(47.2)

As a user of the Hospital Information System, how do you
evaluate the sharing of information in the same Institution

between different services (by doctors and nurses)?
2(5.6) 7(19.4) 14(38.9) 13(36.1)

As a user of the Hospital Information System, how do you
evaluate the information content of the clinical process model? 2(5.6) 9(25) 12 (33.3) 13(36.1)

As a user of the Hospital Information System, how do you
evaluate the information comprehensibility of the clinical

process model?
3(8.3) 9(25) 9(25) 15(41.7)

No more than 9% were delighted with any of the assessed features. Furthermore, three
quarters of the participants reported that their institutions had no software project or in-
vestment policy regarding electronic health records. Nevertheless, they were unanimous in
considering that these could improve hospital performance using information technology.

3.5. Other Questions Related to the Study

In this section, we presented both the closed and open questions we included, which
depended on the target information (e.g., available questions to obtain unbiased informa-
tion related to HIS difficulties and enhancement suggestions). Finally, we presented the
answers to the open questions in a summarised form. We note that the study participants
expressed their concerns regarding the hospital information system in force in each of
the institutions.

4. Discussion

This section discusses the significance of the most relevant findings of the study.

4.1. Statement of Principal Findings

This study analysed the reality of hospital managers in Angola’s Huíla health region
regarding the use of HIS as a tool to support the decision-making process. An analysis of the
questionnaires filled out by thirty-six managers from the seven hospitals that participated
in the study revealed that hospital managers do not use HIS to support decision-making for
clinical and administrative aspects. In addition, the participants expressed an assessment
of dissatisfaction with HIS.

4.2. Strengths and Limitations

The main strengths of this study are that there are very few studies on health informat-
ics in the large region of Southern Africa, a region with more than 210 million inhabitants.
Furthermore, this work provides a clear picture of an Angolan province (Huíla), covering
all but military hospitals. In the current pandemic, having this picture of less-studied but
very populated regions is critical to support worldwide efforts.

However, this study had some limitations. First, only Huíla Province was assessed.
Although the main cities of Huíla (Lubango and Matala) are among the most populated
cities in Angola, we believe that it would be interesting to include a broader sample to better
picture the Angolan use of HIS for decision-making in hospital management. Moreover, in
the study’s questionnaire, additional questions assessing specific characteristics of HIS use
at each hospital would be helpful. Finally, we assessed HIS-related perceptions, but we
cannot guarantee that all hospitals used the same specific HIS (which can drive diverging
perceptions, as their features might be different).
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4.3. Interpretation within the Context of the Wider Literature
4.3.1. Characterisation of the Interviewees’ Profiles

To the best of our knowledge, this is the first study analysing the use of HIS as a tool
to support decision-making by hospital managers in Angola. This study involved the main
actors responsible for hospital management (e.g., clinical, nursery, administrative manager),
with extensive experience within the institution and good knowledge of the available HIS.
We understand that these are vital aspects when looking for a critical view of what should
be changed or enhanced in HIS, thus strengthening our findings.

Some studies have shown that a high educational level of healthcare managers can
improve patient care and data quality. However, our study noted that most respondents
had a minimum level of education (bachelor’s degree), making our results less generalisable
to settings where most hospital managers are highly schooled.

Previous studies have shown that having informatic courses/training could signifi-
cantly affect competency levels [30]. However, in our study, despite most of the respondents
having complementary informatics training, they did not have health statistics training,
which would be very important to improve their data understanding and practical appli-
cations. This lack of training may be related to the absence of specific health informatics
curricula in many health-related schools (e.g., medical and nursing) [37].

However, we feel they should actively pursue training in health management to enable
hospital managers to effectively improve their decision-making by making better use of the
vast amount of data produced within each healthcare institution [28,38].

4.3.2. Availability of Information within the Selected Institutions

We found that half of the participants had never or rarely used HIS information
to support decision-making regarding hospital management in Angola. However, in
other countries, such as Iran and Brazil, some studies have found that hospital managers
frequently use evidence-based hospital management, and they acknowledge that HIS is
a relevant tool with respect to institutional organisation and should be used during the
decision-making process [10,26,36,39]. Similar results were found in a study conducted in
the Brong Ahafo region in Ghana on utilising the national cluster of the District Health
Information System (DHIS2) for health service decision-making at the district, subdistrict,
and community levels. It was found that despite 93% of the health facilities studied
submitted data to the DHIS2 platform, the evidence still suggested the low use of these
data in decision-making [40,41].

Our participants reported that they did not appeal to admission, archive, and medical
statistics services to examine a patient returning to an appointment after 30 days. In other
words, we can say that, for patients registered for a meeting, if they return to the hospital
after more than 30 days, a new admission would be performed, ignoring information
collected in the previous appointment.

4.3.3. Quality and Usefulness of the Available Operational Information

Otherwise, we found that, in Angola, most of our participants regarded HIS as an
inappropriate tool with an excessive data volume but lacking relevant information (e.g., to
compute healthcare indicators) and proper communication channels, leading to general
dissatisfaction with HIS features. Although these aspects can be “true” limitations of HIS,
we cannot discount that a possible lack of training in HIS might also influence hospital
managers’ perceptions. Another study in Brazil found that ample information and data
were available. However, managers did not know about existing data and did not use that
information to guide hospital management [25].

Auditing procedures are fundamental to assess the information pathway and guar-
antee that recommended data collection, storage, and access procedures are fulfilled; it
allows the early identification of system misuse and enables the intelligent implementa-
tion of preventive and corrective measures [42]. However, we found that almost half of
the participants reported never performing information-related audit procedures in their
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institutions. Findings from several studies invoke the critical need for formal and informal
training in health management for health managers, emphasising members of hospital
boards [18,38,43]. Most hospitals in higher-income countries use comprehensive HIS, while
in other parts of the world, hospital orders for medications, laboratory tests, and other
services are still paper-based [34].

Another relevant aspect in the analysis of this group’s results is that 41% stated that the
lack of provision of necessary information by the existing service areas at the hospital level
is the main difficulty in accessing information. This confirms that the hospital information
system’s weaknesses begin at the data collection stage, associated with insufficiencies in
communication between the technical and managerial levels.

Regarding the computerisation of data on hospital activities and the organisation of file
systems, 69.5% of respondents considered that a priority requirement. These data express
the recognition by members of the hospital directorates of the problems and weaknesses
of HIS, as they unanimously pointed out which informational requirements should be
prioritised for the improvement of access, treatment, and the availability of information at
the hospital institution level.

There is evidence that improving the use of health information is an integral part
of scaling up the provision of quality health services. Better use of information requires
better quality data and products, which, in turn, requires better health information systems
(HIS). Thus, a HIS enables decision-makers at all health system levels to identify progress,
problems, and needs, make evidence-based decisions about health policies and programs,
and optimally allocate scarce resources to achieve health improvements [21,22,44].

4.3.4. Satisfaction with the Existing HIS

Moreover, hospital managers’ use of HIS seems to be influenced by factors such as
age, personal motivation, work commitment, work experience, and so on [19,45]. Some
of these factors might affect our findings in Angola. For example, although our study’s
participants had extensive experience within their institutions, more than 80% worked in
hospital management for less than five years. We did not assess personal motivation and
work commitment in this study. Others studies show that longer follow-up is needed to
evaluate the sustainability of programs in developing countries [11,46,47]. Other findings
also support the conclusion that HIS functions in Turkish hospitals are generally not as
available as quality managers would like [48].

4.3.5. Other Questions Related to the Study

Regarding information technologies (IT) in hospitals, all participants in this study
were unanimous in answering that the performance of hospitals could be improved with IT,
which does not currently exist in their workplaces. Indeed, 75% of respondents stated that
their hospitals do not have any relevant investment project or policy, such as an electronic
patient records. This information reinforces the need to implement an electronic hospital
information system in public health institutions. Similar results were found in a study
carried out in twenty-four hospitals in the metropolitan region of São Paulo, Brazil. Only
three of the interviewed directors declared that their institutions were fully computerised.
In the remaining hospitals, there was a manual collection process of data [49].

Results from the systematic literature review and interviews with physicians showed
that socioeconomic factors such as knowledge, system quality, information quality, service
quality, training, organizational resources, teamwork, task-related stress, physical disposi-
tion, and noise influence the unsafe use of hospital information systems. Therefore, health
information technologies (HIT) are recommended to reduce errors in HIS usability [50,51].

However, the weaknesses of HIS have limited managers from resorting to this essential
support tool for the decision-making process. For example, the use of HIS for budget plans
should be a procedure legislated by the Angolan government. Creating rules and guidelines
for hospital financing based on information will create new information systems that will
improve quality. This would motivate managers to strengthen and use hospital information
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to make clinical and administrative decisions [28,52,53]. This study stresses the need to
invest in Angola’s organisation and health information technologies to gather data needed
to support the decision process locally, provincially, and in the country as a whole.

Various researchers have posited that more investment is necessary for health in-
frastructure. HIS may contribute in different ways to quality assurance activities, such as
assessing the quality of primary care, monitoring quality indicators, supporting clinical care
evaluation studies, and concurrently auditing the ongoing care process using reminders or
decision support techniques. However, many efforts in developing new technologies will
still be necessary to meet all requests for quality assurance in real-world settings.

5. Conclusions

Our findings support the conclusion that most hospital managers do not use HIS as
a tool to support management-related decision-making in Angola. The lack of relevant
information to calculate the reported indicators is one of the significant limitations of the
available information systems. Finally, further investment to improve HIS’s ability to
compute adequate indicators and provide training on its usage to hospital managers across
organisational levels could be targets of future interventions to support better management-
related decision-making in Angolan healthcare.

Our overview has shown that computer-based hospital systems may be a valuable
tool to support a great variety of quality assurance activities in hospitals. However, we
also got the impression that many efforts will still be needed to meet all the requests of
persons responsible for quality assurance in different kinds of hospitals. Among others,
it would be necessary to (1) improve computer-based hospital information systems to
monitor quality indicators, (2) develop and use practicable outcome indicators, (3) im-
prove methods for presenting information to health professionals, (4) develop and apply
more decision-supporting techniques, (5) motivate health professionals to use hospital
information systems for clinical and administrative purposes, and (6) use scientific stan-
dards to evaluate computer-assisted tool support in order to make better decisions in
health organisations.

Hospital information systems are a crucial success factor for the successful manage-
ment of hospitals. The potential benefits are great, but these benefits only become accessible
when the information system is used across the board.

The results of this study may lead to behavioural changes in health professionals and
hospital managers due to the need to improve the quality of proper data collection and
raise awareness of the importance of these data in supporting decision-making.

Author Contributions: All authors who contributed substantially to the study’s conception and
design were involved in preparing and revising the manuscript until the final version’s approval.
T.H.P.S. was responsible for bibliographic research, manuscript, data collection, and statistical analysis.
The authors A.A.d.A. and R.C.-C. actively contributed to all parts of the article, including interpreting
the text’s data, revision, and approval. In addition, all authors contributed to the development
of the data collection instrument. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Ethics approval is not applicable in this study. However, we have
consented to participate because the realisation of the study with the application of the questionnaire
(anonymous and confidential) in the public health institution selected for the study had authorisation
from the Director of the Health Region of Huíla.

Data Availability Statement: Not applicable in this study. However, the study datasets used or
analysed are available in the manuscript tables.



Healthcare 2022, 10, 1267 12 of 14

Acknowledgments: We thank the Provincial Health Directorate of Huíla for permission to carry out
the present study. We also appreciate the collaboration of hospital managers and those responsible
for the admission of medical archives and statistics sections of hospitals.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Connor, C.; Averbug, C.; Miralles, M. Avaliação do Sistema de Saúde de Angola 2010; Abt Associates Inc.: Bethesda, MD, USA, 2010.
2. Lippeveld, T.; Sauerborn, R.; Bodart, C.; World Health Organization. Design and Implementation of Health Information Systems;

World Health Organization: Geneva, Switzerland, 2000.
3. Wijayati, T.A.; Achadi, A. Factors Affecting the Success of Hospital Management Information System: A Systematic Review. In

Proceedings of the 6th International Conference on Public Health, Blue Mountains, NSW, Australia, 23–24 October 2019; Sebelas
Maret University: Surakarta, Indonesia, 2019.

4. Hoxha, K.; Hung, Y.W.; Irwin, B.R.; Grepin, K.A. Understanding the challenges associated with the use of data from routine health
information systems in low-and middle-income countries: A systematic review. Health Inf. Manag. J. 2020, 1833358320928729,
(Ahead of print). [CrossRef] [PubMed]

5. Mbondji, P.E.; Kebede, D.; Soumbey-Alley, E.W.; Zielinski, C.; Kouvividila, W.; Lusamba-Dikassa, P.-S. Resources, indicators,
data management, dissemination and use in health information systems in sub-Saharan Africa: Results of a questionnaire-based
survey. J. R. Soc. Med. 2014, 107, 28–33. [CrossRef] [PubMed]

6. Saigí-Rubió, F.; Pereyra-Rodríguez, J.; Torrent-Sellens, J.; Eguia, H.; Azzopardi-Muscat, N.; Novillo-Ortiz, D. Routine Health
Information Systems in the European Context: A Systematic Review of Systematic Reviews. Int. J. Environ. Res. Public Health
2021, 18, 4622. [CrossRef] [PubMed]

7. Wagenaar, B.H.; Sherr, K.; Fernandes, Q.; Wagenaar, A.C. Using routine health information systems for well-designed health
evaluations in low- and middle-income countries. Health Policy Plan. 2016, 31, 129–135. [CrossRef] [PubMed]

8. Ogundaini, O.O.; de la Harpe, R.; McLean, N. Integration of mHealth Information and Communication Technologies into the
Clinical Settings of Hospitals in Sub-Saharan Africa: Qualitative Study. JMIR mHealth uHealth 2021, 9, e26358. [CrossRef]

9. Selbmann, H.K.; Pietsch-Breitfeld, B. Hospital information systems and quality assurance. Int. J. Qual. Health Care 1990, 2, 335–344.
[CrossRef]

10. Prins, H.; Kruisinga, F.; Buller, H.A.; Zwetsloot-Schonk, J.H.M. Availability and usability of data for medical practice assessment.
Int. J. Qual. Health Care 2002, 14, 127–137. [CrossRef]

11. Nasir, N.; Marikar, K. ISQUA18-2296Does Adoption of Health Information System (HIS) in Hospital Affect the Compliance to the
Hospital Accreditation Program. Int. J. Qual. Health Care 2018, 30, 12–13. [CrossRef]

12. Haux, R.; Winster, A.; Ammenwerth, E.; Brigl, B. Strategic Information Management in Hospitals: An Introduction to Hospital
Information Systems; Springer Science & Business Media: Berlin, Germany, 2004.

13. Baughman, L.; Nu, S. Keys to Health Systems Integration, Sustainability, and Country Ownership. In Proceedings of the PEPFAR
Conference, Cape Town, South Africa, 2011.

14. Balaraman, P.; Kosalram, K. E-Hospital Management & Hospital Information Systems-Changing Trends. Int. J. Inf. Eng. Electron.
Bus. 2013, 1, 50–58.

15. Salahuddin, L.; Ismail, Z.; Hashim, U.R.; Ismail, N.H.; Ikram, R.R.R.; Rahim, F.A.; Hassan, N.H. Healthcare practitioner behaviours
that influence unsafe use of hospital information systems. Health Inf. J. 2020, 26, 420–434. [CrossRef]

16. Hautamäki, E.; Kinnunen, U.-M.; Palojoki, S. Health information systems usability-related use errors in patient safety incidents.
Finn. J. eHealth eWelfare 2017, 9, 6. [CrossRef]

17. Wilms, M.C.; Mbembela, O.; Prytherch, H.; Hellmold, P.; Kuelker, R. An in-depth, exploratory assessment of the implementation
of the National Health Information System at a district level hospital in Tanzania. BMC Health Serv. Res. 2014, 14, 91. [CrossRef]
[PubMed]

18. Kpobi, L.; Swartz, L.; Ofori-Atta, A.L. Challenges in the use of the mental health information system in a resource-limited setting:
Lessons from Ghana. BMC Health Serv. Res. 2018, 18, 98. [CrossRef] [PubMed]

19. Krenyácz, É. Use of management information in hospital decision-making. Vez. Bp. Manag. Rev. 2018, 49, 2–12. [CrossRef]
20. Pereira, S.R.; Bandiera-Paiva, P.; Souza, P.R.S.; Siqueira, G. Sistemas de Informação para Gestão Hospitalar. J. Health Inf. 2012, 4,

170–175.
21. Carvalho, J.V.; Rocha; van de Wetering, R.; Abreu, A. A Maturity model for hospital information systems. J. Bus. Res. 2019, 94,

388–399. [CrossRef]
22. Lenny, P.Y.; Kridanto, S. Analysis of user acceptance, service quality, and customer satisfaction of hospital management informa-

tion system. J. Phys. Conf. Ser. 2019, 1193, 012001. [CrossRef]
23. Gaspar Cruz, S.; Frederico Ferreira, M.M. Knowledge management in Portuguese healthcare institutions. Rev. Bras. Enferm. 2016,

3, 492–499.
24. Ngusie, H.S.; Ahmed, M.H.; Kasaye, M.D.; Kanfe, S.G. Utilisation of health management information and its determinant factors

among health professionals working at public health facilities in North Wollo Zone, Northeast Ethiopia: A cross-sectional study.
BMJ Open 2022, 12, e052479. [CrossRef]

http://doi.org/10.1177/1833358320928729
http://www.ncbi.nlm.nih.gov/pubmed/32602368
http://doi.org/10.1177/0141076814528690
http://www.ncbi.nlm.nih.gov/pubmed/24739381
http://doi.org/10.3390/ijerph18094622
http://www.ncbi.nlm.nih.gov/pubmed/33925384
http://doi.org/10.1093/heapol/czv029
http://www.ncbi.nlm.nih.gov/pubmed/25887561
http://doi.org/10.2196/26358
http://doi.org/10.1093/intqhc/2.3-4.335
http://doi.org/10.1093/oxfordjournals.intqhc.a002599
http://doi.org/10.1093/intqhc/mzy167.15
http://doi.org/10.1177/1460458219833090
http://doi.org/10.23996/fjhw.60763
http://doi.org/10.1186/1472-6963-14-91
http://www.ncbi.nlm.nih.gov/pubmed/24572013
http://doi.org/10.1186/s12913-018-2887-2
http://www.ncbi.nlm.nih.gov/pubmed/29422047
http://doi.org/10.14267/VEZTUD.2018.05.01
http://doi.org/10.1016/j.jbusres.2017.12.012
http://doi.org/10.1088/1742-6596/1193/1/012001
http://doi.org/10.1136/bmjopen-2021-052479


Healthcare 2022, 10, 1267 13 of 14

25. Junior, Á.E. Information use in public hospital management. Cienc. Saude Colet. 2007, 3, 655.
26. Cavalcante, R.B.; Cunha, S.G.S.; Bernardez, M.F.V.C.; Gontijo, T.L.; de Azevedo Guimaraes, E.A.; da Conceicao Oliveira, V. Sistema

de Informação Hospitalar: Utilização no processo decisório. J. Health Inf. 2012, 3, 1–7.
27. Hejazi, S.M.; Ghasemi, M.; Hadian, M.; Mohammadnjad, R. Hospital Information System, a Tool for Effective Decision Making of

Healthcare Managers. Int. J. Hosp. Res. 2016, 3, 107–112.
28. Kebede, S.; Abebe, Y.; Wolde, M.; Bekele, B.; Mantopoulos, J.; Bradley, E.H. Educating leaders in hospital management: A new

model in Sub-Saharan Africa. Int. J. Qual. Health Care 2010, 22, 39–43. [CrossRef]
29. Parand, A.; Dopson, S.; Renz, A.; Vincent, C. The role of hospital managers in quality and patient safety: A systematic review.

BMJ Open 2014, 4, e005055. [CrossRef] [PubMed]
30. de Santos de Oliveira, M.; Artmann, E. Regionalização dos serviços de saúde: Desafios para o caso de Angola. Cad. Saúde Pública

2009, 4, 751–760. [CrossRef] [PubMed]
31. Mutale, W.; Chintu, N.; Amoroso, C.; Anwonoor-Williams, K.; Phillips, J.; Baynes, C.; Mitchel, C.; Taylor, A.; Sherr, K.; Population

Health Implementation and Training—Africa Health Initiative Data Collaborative. Improving health information systems for
decision making across five sub-Saharan African countries: Implementation strategies from the African Health Initiative. BMC
Health Serv. Res. 2013, 13, S9. [CrossRef]

32. Wright, G.; O’Mahony, D.; Cilliers, L. Electronic health information systems for public health care in South Africa: A review of
current operational systems. J. Health Inform. Afr. 2017, 4, 51–57. [CrossRef]

33. Kalichman, S.C.; Shkembi, B.; Kalichman, M.O.; Eaton, L.A. Trust in health information sources and its associations with
COVID-19 disruptions to social relationships and health services among people living with HIV. BMC Public Health 2021, 21, 817.
[CrossRef]

34. WHO. Global Diffusion of eHealth: Making Universal Health Coverage Achievable: Report of the Third Global Survey on eHealth; World
Health Organization: Geneva, Switzerland, 2017.

35. de Angola, G. Resultados Definitivos do Recenseamento Geral da População e Habitação de Angola 2014. 2016, Luanda; INE: Luanda,
Angola, 2016.

36. Guimarães, E.M.P.; Évora, Y.D.M. Sistema de Informação: Instrumento para Tomada de Decisão no Exercício da Gerência. Ciência
Inf. 2004, 1, 72–80. [CrossRef]

37. Murphy, J.; Stramer, K.; Clamp, S.; Grubb, P.; Gosland, K.; Davis, S. Health informatics education for clinicians and
managers—what’s holding up progress? Int. J. Med. Inform. 2004, 2, 205–213. [CrossRef]

38. Ochonma, O.G.; Nwatu, S.I. Assessing the predictors for training in management amongst hospital managers and chief executive
officers: A cross-sectional study of hospitals in Abuja, Nigeria. BMC Med. Educ. 2018, 18, 138. [CrossRef] [PubMed]

39. Janati, A.; Hasanpoor, E.; Hajebrahimi, S.; Sadeghi-Bazargani, H. Health Care Managers’ Perspectives on the Sources of Evidence
in Evidence-Based Hospital Management: A Qualitative Study in Iran. Ethiop. J. Health Sci. 2017, 27, 659–668. [CrossRef]
[PubMed]

40. Odei-Lartey, E.O.; Prah, R.K.D.; Anane, E.A.; Danwonno, H.; Gyaase, S.; Oppong, F.B.; Afenyadu, G.; Asante, K.P. Utilization
of the national cluster of district health information system for health service decision-making at the district, sub-district and
community levels in selected districts of the Brong Ahafo region in Ghana. BMC Health Serv. Res. 2020, 20, 514. [CrossRef]
[PubMed]

41. Ngugi, P.N.; Gesicho, M.B.; Babic, A. Impact of Electronic Medical Records Systems in Reporting HIV Health Data Indicators in
Kenya. Stud. Health Technol. Inform. 2022, 294, 234–238. [CrossRef]

42. Cruz-Correia, R.; Boldt, I.; Lapão, L.M.V.; Santos-Pereira, C.; Rodrigues, P.P.; Ferreira, A.M.; Freitas, A. Analysis of the quality of
hospital information systems audit trails. BMC Med. Inf. Decis. Mak. 2013, 13, 84. [CrossRef]

43. Dagnew, E.; Woreta, S.A.; Shiferaw, A.M. Routine health information utilization and associated factors among health care
professionals working at public health institution in North Gondar, Northwest Ethiopia. BMC Health Serv. Res. 2018, 18, 685.
[CrossRef]

44. Rochmah, T.N.; Fakhruzzaman, M.N.; Yustiawan, T. Hospital staff acceptance toward management information systems in
Indonesia. Health Policy Technol. 2020, 9, 268–270. [CrossRef]

45. Ferreira-Da-Silva, A.; Fernandez-Feijoo, B.; Rodriguez, S.G. Accounting information system and clinical decision-making. In
Proceedings of the 5th Annual EuroMed Conference of the EuroMed Academy of Business, Gilon-Montreux, Switzerland,
4–5 October 2012.

46. Moucheraud, C.; Schwitters, A.; Boudreaux, C.; Giles, D.; Kilmarx, P.H.; Ntolo, N.; Bangani, Z.; Louis, M.E.S.; Bossert, T.J.
Sustainability of health information systems: A three-country qualitative study in southern Africa. BMC Health Serv. Res. 2017,
17, 23. [CrossRef]

47. Nshimyiryo, A.; Kirk, C.M.; Sauer, S.M.; Ntawuyirusha, E.; Muhire, A.; Sayinzoga, F.; Hedt-Gauthier, B. Health management
information system (HMIS) data verification: A case study in four districts in Rwanda. PLoS ONE 2020, 15, e0235823. [CrossRef]

48. Saluvan, M.; Ozonoff, A. Functionality of hospital information systems: Results from a survey of quality directors at Turkish
hospitals. BMC Med. Inf. Decis. Mak. 2018, 18, 6. [CrossRef]

49. Escrivão Junior, Á. Uso da informação na gestão de hospitais públicos. Ciência Saúde Colet. 2007, 12, 655–666. [CrossRef] [PubMed]
50. Haverinen, J.; Kangas, M.; Raatiniemi, L.; Martikainen, M.; Reponen, J. How to improve communication using technology in

emergency medical services? A case study from Finland. Finn. J. eHealth eWelfare 2018, 10, 339–353. [CrossRef]

http://doi.org/10.1093/intqhc/mzp051
http://doi.org/10.1136/bmjopen-2014-005055
http://www.ncbi.nlm.nih.gov/pubmed/25192876
http://doi.org/10.1590/S0102-311X2009000400006
http://www.ncbi.nlm.nih.gov/pubmed/19347201
http://doi.org/10.1186/1472-6963-13-S2-S9
http://doi.org/10.12856/JHIA-2017-V4-I1-164
http://doi.org/10.1186/s12889-021-10856-z
http://doi.org/10.1590/S0100-19652004000100009
http://doi.org/10.1016/j.ijmedinf.2003.12.003
http://doi.org/10.1186/s12909-018-1230-2
http://www.ncbi.nlm.nih.gov/pubmed/29903001
http://doi.org/10.4314/ejhs.v27i6.11
http://www.ncbi.nlm.nih.gov/pubmed/29487475
http://doi.org/10.1186/s12913-020-05349-5
http://www.ncbi.nlm.nih.gov/pubmed/32505209
http://doi.org/10.3233/shti220444
http://doi.org/10.1186/1472-6947-13-84
http://doi.org/10.1186/s12913-018-3498-7
http://doi.org/10.1016/j.hlpt.2020.07.004
http://doi.org/10.1186/s12913-016-1971-8
http://doi.org/10.1371/journal.pone.0235823
http://doi.org/10.1186/s12911-018-0581-2
http://doi.org/10.1590/S1413-81232007000300015
http://www.ncbi.nlm.nih.gov/pubmed/17680122
http://doi.org/10.23996/fjhw.74143


Healthcare 2022, 10, 1267 14 of 14

51. Salahuddin, L.; Ismail, Z.; Hashim, U.R.; Ikram, R.R.R.; Ismail, N.H.; Naim Mohayat, M.H. Sociotechnical factors influencing
unsafe use of hospital information systems: A qualitative study in Malaysian government hospitals. Health Inf. J. 2019, 25,
1358–1372. [CrossRef] [PubMed]

52. Schneider, E.C. Hospital quality management: A shape-shifting cornerstone in the foundation for high-quality health care. Int.
J. Qual. Health Care 2014, 26, 1. [CrossRef] [PubMed]

53. Kumar, M.; Gotz, D.; Nutley, T.; Smith, J.B. Research gaps in routine health information system design barriers to data quality and
use in low- and middle-income countries: A literature review. Int. J. Health Plan. Manag. 2018, 33, e1–e9. [CrossRef] [PubMed]

http://doi.org/10.1177/1460458218759698
http://www.ncbi.nlm.nih.gov/pubmed/29521162
http://doi.org/10.1093/intqhc/mzu028
http://www.ncbi.nlm.nih.gov/pubmed/24643958
http://doi.org/10.1002/hpm.2447
http://www.ncbi.nlm.nih.gov/pubmed/28766742

	Introduction 
	Materials and Methods 
	The Study Design 
	Study Setting 
	Hospital Selection Process 
	Questionnaire 
	Participants and Data Collection 
	Data Analyses 
	Ethical Considerations 

	Results 
	Characterisation of the Interviewee’s Profile 
	Availability of Information within the Selected Institutions 
	Quality and Usefulness of the Available Operational Information 
	Satisfaction with the Existing HIS 
	Other Questions Related to the Study 

	Discussion 
	Statement of Principal Findings 
	Strengths and Limitations 
	Interpretation within the Context of the Wider Literature 
	Characterisation of the Interviewees’ Profiles 
	Availability of Information within the Selected Institutions 
	Quality and Usefulness of the Available Operational Information 
	Satisfaction with the Existing HIS 
	Other Questions Related to the Study 


	Conclusions 
	References

