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Abstract

Background
Some previous studies have reported that hospital medical assistance in Angola lacks e�ciency. There is
no production of information on health �nancing or even health spending that could help monitor equity.
Hospital information systems (HIS) could be relevant tools to inform hospital managers, supporting
better management decisions in healthcare and, consequently, increasing e�ciency. Nonetheless, the
effective use of these systems by hospital managers to support decision-making in Angola is unknown.
This study aimed to analyze the use of HIS as a tool to support decision-making by hospital managers in
Huila, Angola.

Methods
This is a descriptive–cross-sectional study that was inducted between July and September 2017 in seven
hospitals in Huila Province, Angola, speci�cally in Lubango and Matala cities. Each hospital board
included four to six managers (e.g., general, clinical, administrative, nursing, diagnostic and therapeutic,
and teaching and training managers). Thirty-six members of the hospital boards �lled on a self-
questionnaire that consisted of twenty questions based on the following issues: characterization of the
interviewee's pro�le; availability of information in the institution; quality and usefulness of the available
operational information and satisfaction with the existing HIS. Perform data analysis with IBM SPSS
Statistics, version 21.0

Results
At least  of the participants reported being unsatis�ed or relatively satis�ed with each of the HIS-speci�c
features that were assessed. More than 50%have rarely or never used the health information system to
support decision-making, and 47.2% have never noted audits performed in their institution. Only 25% of
the participants considered that the HIS stored information was satisfactory to calculate the rate of
service indicators.

Conclusion
Our study showed that most hospital managers don’t use hospital information systems as tools to
support management-related decision-making in Angola. Improving the Hospital information systems,
ability to compute adequate indicators, and providing training on HIS usage to hospital managers could
be targets of future interventions to support better management-related decision-making in Angolan
healthcare.
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Background
Some previous studies have reported that hospital medical assistance in Angola lacks e�ciency. There is
no information on health �nancing or even health spending that could help monitor equity. Hospital
Information Systems (HIS) can support healthcare delivery, patient safety and satisfaction, and clinical
practice as a whole1.

Information on mortality and causes of death often lacks nationally, as reliable death registration
systems are not in place. The national census, generally conducted every ten years, can be a source of
district-speci�c child mortality estimates in some countries2. 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 untimely3 4.

Health systems' goal is to optimize the health of treated individuals and populations, and the "gold
standard" for quality measurement will thus always be health outcome measures. HIS can be de�ned as
the socio-technical subsystems of a hospital, comprising all information processing systems and the
associated human or technical actors in their information processing roles 5 6, 7 8 9 10.

Sound hospital information systems, computerized or not, should present timely the correct and
appropriate information to the right persons. However, there are plenty of data sources in a hospital,
many different functions with mutually complex relations, and many people dependent on this
information9 11 12 13.

Given the enormous volume of data generated in hospitals, to e�ciently manage them, using HIS is
critical. User participation is one of the signi�cant factors in the success of HIS that in turn leads
Information needs and processes to be correctly predicted and their commitment to the development of
HIS to be augmented9 14 15.

Appropriate decisions taken by hospital managers are fundamental to ensure compliance with high-
quality standards of patient care. In addition, those decisions bene�t from systematic information
processing that contributes to achieving the hospital's strategic goals5 7 16 17 18.

Many studies are assessing if and how healthcare managers apply HIS in their decision processes. For
example, in Portugal, hospital managers considered HIS a relevant tool in the institutional organization
used in the decision process but only incidentally and not systematic19. Some di�culties raised by the
professionals were the technical di�culty, the nonspeci�c system, lack of training, and the di�culty in
producing effective processes to the demands of users20 21 22. These results agree with a study carried
out in Brazil, that the �ndings showed that ample amounts of information and data are available in
public hospitals. However, it presents many gaps, and hospital managers do not know about the existing
data and do not use it to guide hospital management18.
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There is some evidence that hospital managers' time spent and work can in�uence 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
on23 24 25 26 27.

It is the responsibility of the Angolan state to promote and guarantee the access of all citizens to health
care within the limits of available human and �nancial resources. The organization of the health care
delivery system in Angola subdivides into three hierarchical levels: 28

Primary level, represented by municipal health institutions (health centers and hospitals).

The secondary or intermediate level is the reference level for �rst-level units, represented 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 or specialized or multipurpose hospitals.

Among other weaknesses that present the Angolan national health system, studies have identi�ed the
following as those that assume a particular relevance: (i) The di�culty of strategic articulation and
coordination of health interventions and on the determinants of health; (ii) Weak leadership of the health
sector; (iii) Poor planning capacity at all levels; (iv) Decentralization without �nancial 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; (viii) Incipient
information, communication, supervision, and evaluation system 29.

The fundamental challenges to be faced when aiming to achieve a more e�cient level of healthcare can
be summarized in four central aspects: �nancing, management, access, and quali�cation of
professionals. To improve these points, consistent and continuous policies are needed 30 31. In Angola,
the direction of the hospital is performing by a board of directors composed of six directors. This board is
responsible for performing all tasks related to managing hospital services of this aspect of clinical care
to administrative.

All Information Systems are implemented and maintained by the hospitals without using national
information systems made available by the health ministry. Nevertheless, the Health Ministry de�nes a
set of indicators the hospitals need to calculate and send. These processes are still performed using
paper to collect data and send it to the regional government and then to the national health ministry 28.

As shown during the COVID pandemic, the way healthcare is managed in one place (e.g., new variants
appearing in many different countries) in the world has the potential to have a huge impact elsewhere.
Therefore, a call for better healthcare management and accurate data across the globe is needed29 32.

Implementation of HIS systems has increased globally over the past �ve years, and higher-income
countries are further adopting and utilizing HIS compared to lower-income countries 33.
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It is essential to evaluate better the level of use of HIS and the corresponding barriers. Taking into
account the relevance of the HIS in the daily life of health professionals, institutions, and patients,
meeting the current organization and the general assumptions of the HIS in hospitals of Angola, the
question is: "Has the Hospital Information System been used in the decision-making process by the
managers of public hospitals in the Huíla health region? What are the main di�culties and possibilities of
improvement to qualify the hospital information system's decision-making process?

Based on this questioning, this study aimed to analyze the use of the hospital information system as a
tool to support the decision-making process by hospital managers in Huila province in Angola.

Methods

Study Design
It was a cross-sectional, questionnaire-based, observational study with a quantitative and qualitative
approach. Data collection was held from July to December 2017 in seven hospitals from Huila, Angola.
The study was authorized by the provincial Health Director of Huila.

Study Setting
Angola is organized in 18 provinces and, in the last Census (held in 2014), had almost 26 million
inhabitants. Luanda is the biggest province, followed by Huila, which hosts 2.5 million inhabitants. Huila
province includes 14 cities with a population ranging between 64 and 776 thousand citizens34.

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. Huila had the second-
highest healthcare institutions (n = 232), just after South Kwanza (n = 244).

Hospital selection process
We used a two-step selection process. First, we identi�ed the Huila cities with more than 200.000
inhabitants. Lubango (the capital) and Matala are the cities with the most signi�cant number of
inhabitants and only met this criteria34.

Secondly, we selected, within those cities, hospitals with at least 50 beds for inpatient hospitalization. For
example, Lubango has �ve 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 e
one hospital in Matala).

Questionnaire
We used a self-questionnaire adapted from those described by Guimarães et al. and Cavalcante et al. 35

21.
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The questionnaire had 20 questions, with four main focuses: characterization of the interviewee’s pro�le;
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 di�culties and enhancement suggestions).

A pilot study was conducted with 15 Angolan students from the specialization course of the health
management course at the professional health school of Huíla to assess the comprehensibility and ease
of �lling of the study’s self-questionnaire. They suggested some changes to the questions, considering
the country context, which was viewed in the �nal questionnaire.

Participants and data collection
After being tested and approved, the questionnaire was applied in public sector health institutions, with
an authorization order, for the study to be carried out, signed by the director of the health region of Huila.
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, diagnostic 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 �lling, and clarifying any doubt. Whenever needed, contacted the
responsible study team to provide further clari�cation.

Data analyses
Categorical data were analyzed using descriptive statistics, including absolute and relative frequencies.
Perform data analysis with IBM SPSS Statistics, version 21.0

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. 

Table 1 - Hospital managers interviewed in each organization 
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Position /

Hospital

Dr. AA Neto

Central

Hospital

C/da Irene

Maternity

Hospital

Lubango

Sanatorium

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)

 
Characterization of the interviewee’s pro�le

Around ¾ of the participants were 40 or more years old (table 2). Most were nurses (44%) or physicians
(42%) and had less than �ve years of experience in hospital management (83%). 
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Seventy-two percent 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 - Characterization of the participant's profile (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 degree 16 44.4
Specialization 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

 
Availability of information within the selected institutions

Sixty-four percent of the participants reported that data availability was reasonably acceptable, and 11%
considered it unacceptable. 
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Forty-four percent of the managers reported never use the available information in decision-making
regarding patient care; 8% used it rarely and 33% sometimes. Regarding the support for clinical or
administrative decision-making, nearly 39% of the participants reported never use this support, 11% used
it rarely, and 28% sometimes (table 3). 

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

Questions Always Sometimes Rarely Never

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

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 hospitalization at your

institution?

5(13.9) 12 (33.3) 3(8.3) 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?

8(22.2) 10(27.8) 4(11.1) 14(38.9)

 
Quality and usefulness of the available operational information

Only 25% of the participants considered that the HIS stored information was satisfactory to calculate the
rate of service indicators; 42% considered it partially adequate, 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 (24%), shortage of
IS specialists (22%), excessive data volume (19%), and insu�cient communication channels between the
technical and management levels (19%). 

The most priority information requirements were computerization of all information on hospital activities
(39%), organization of �le systems (31%), and automatic computing of indicators (28%). 

Satisfaction with the existing HIS
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At least  of the participants reported being unsatis�ed or relatively satis�ed with each of the HIS speci�c
features assessed (security and archive mechanisms used for clinical �les, access to relevant
information, sharing of information among hospital services, clinical �le information content, and
comprehensibility) (table 4).

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 investment policy regarding
electronic health records. Nevertheless, they were unanimous in considering that it could improve hospital
performance using information technology. 

Table 4: Assessment of participants satisfaction with Hospital information systems (n=36)

Questions Very

satisfied 

Satisfied  Fairly

satisfied

Unsatisfied 

n(%) n(%) n(%)  n(%)

a user of the Hospital Information System, how do you assess the security and

hiving mechanisms of clinical processes?

1(2.8) 7(19.4) 15(41.7) 13 (36.1)

a user of the Hospital Information System, how do you evaluate the access to

ormation needed for your daily work?

1(2.8) 7(19.4) 11(30.6) 17(47.2)

a user of the Hospital Information System, how do you evaluate the sharing of

ormation in the same institution between different services (by doctors and

ses)?

2(5.6) 7(19.4) 14(38.9) 13(36.1)

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

ntent of the clinical process model?

2(5.6) 9(25) 12

(33.3)

13(36.1)

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

mprehensibility of the clinical process model?

3(8.3) 9(25) 9(25) 15(41.7)

Discussion
Statement of principal �ndings

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

Strengths and limitations

The main strengths of this study are the fact there are very few studies on health informatics in the large
region of Southern Africa, a region that has more than 210 million inhabitants. Also, this work gives a
very clear picture of an Angola province (Huila), covering all but the military hospitals. In the current
pandemic moment, having this picture of less-studied but very populated regions is critical to support
worldwide efforts.

However, this study has some limitations. First, in this study, only Huila province was assessed. Although
the main cities of Huila (Lubango and Matala) are among the most populated cities in Angola, we believe
that it would be interesting to include a broader sample to picture better the Angolan use of HIS for
decision-making in hospital management. Moreover, in the study's questionnaire, additional questions
assessing speci�c characteristics of the HIS that are in use at each hospital would be helpful. Finally, we
assessed HIS-related perceptions, but we cannot guarantee that all hospitals used the same speci�c HIS
(which can drive diverging perceptions as their features might be different). 

Interpretation within the context of the wider literature

To the best of our knowledge, this is the �rst study analyzing 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), most with a long experience within the
institution and a good knowledge of the available HIS. We understand that these are vital aspects when
looking for a critical view about what ought to be changed or enhanced on HIS and strengthening our
�ndings.  

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), which could make our results less generalizable to settings where most hospital
managers are highly schooled. 

Previous studies have shown that having informatic courses/training could signi�cantly affect
competencies levels36. However, in our study, despite most of the respondents had complementary
informatics training, they did not have health statistics training, which would be very important to
improve their data understanding and practical application. This lack of exercise may be related to the
absence of speci�c health informatics curricula in many health-related schools (e.g., medical and
nursing)37. However, should actively pursue training in health management to enable hospital managers
to effectively improve the decision by making better use of the vast amount of data produced within each
healthcare institution 24 38 39. 
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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 found that hospital managers frequently used evidence-based hospital management and
acknowledged that HIS is a relevant tool to the institutional organization and should be used during the
decision process11 21 35 40. Found Similar results in a study conducted in the Brong Ahafo region in
Ghana on Utilization of the national cluster of district health information system (DHIMS2)for health
service decision-making at the district, subdistrict, and community levels, where found that although 93%
of the health facilities studied submitted data to the DHIMS2 platform, the evidence suggested low use of
these data in decision making41.

 Otherwise, in Angola, we found that most of our participants regarded HIS as inadequate or fairly
adequate tools, with 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 exclude that a possible lack of training
in HIS parts might also in�uence hospital managers´ perceptions. Another study held in Brazil found that
ample amounts of information and data were available but that managers did not know about existing
data and did not use that information to guide hospital management20.

Auditing procedures are fundamental to assess the information pathway and guarantee that
recommended data collection, storage, and access procedures are ful�lled; it allows the early
identi�cation of system misuse and enable the intelligent implementation of preventive and corrective
measures30 42. However, we found that almost half of the participants reported that they never performed
information-related audit procedures in their institutions. Findings from several studies invoke the critical
need for formal and informal training in health management for health managers, emphasizing members
of hospital boards7 14 22. 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-based33 43.

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 to a meeting, if they return to the hospital after more than 30 days, a new admission will be
performed, ignoring information collected in the appointment before. 

Moreover, hospital managers' use of HIS information seems to be in�uenced by several factors such as
age, personal motivation, work commitment, work experience, and so on17 44. Some of these factors
might affect our �ndings in Angola. For example, although our study's participants had long experience
within the institution, more than 80% worked in hospital management for less than �ve years. Did not
assess personal motivation and work commitment in this study. The studies conducted show that longer
follow-up is needed to evaluate the sustainability of programs in developing countries 6 26 45. Anther
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�ndings support that HIS functions in Turkish hospitals are generally not as available as quality
managers would like13.

 

Implications for policy, practice, and research

However, the weaknesses of the HIS have limited managers to resorting to this essential support tool for
the decision-making process. For example, the HIS for-budget plans should be a procedure legislated by
the Angolan government. Creating rules and guidelines for hospital �nancing based on information will
create new information systems that will improve quality. Would motivate managers to strengthen and
use hospital information to make clinical and administrative decisions24 46. This study stresses the need
to invest in the organization and health information technologies in Angola to gather data needed to
support the decision process locally, in the province, and the country. 

Various researchers have posited that more investment is necessary for health infrastructure. Hospital
information systems 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
auditing concurrently the ongoing care process using reminders or decision support techniques. However,
to meet all requests of quality assurance in real-world settings, many efforts to develop new technologies
will still be necessary.

Regarding the hospital managers, this study shows that they need to change how their work is performed
to use the existing data collected in hospitals. The increase in such data will also improve its quality and
usefulness in the long run.

Our results show the need to understand better the underlying causes and possible solutions for the
underuse of HIS and its data in hospital management. It is not just a question of whether the technology
is available, human aspects like motivation or institutional organization need to be central. 

Also, the reality found has a signi�cant impact on the possibility to perform clinical and epidemiological
research. Primary administrative and clinical data are essential to follow populations' health, and this
data often comes from the executive or �nancial departments29.

Conclusions
Our �ndings support the conclusion that most hospital managers don't use HIS as a tool to support
management-related decision-making in Angola. In addition, the lack of relevant information to calculate
reported indicators is one of the signi�cant limitations of the available information systems. Finally,
further investment to improve the HIS ability to compute adequate indicators and provide training on HIS
usage to hospital managers across organizational levels could be targets of future interventions to
support better management-related decision-making in Angolan healthcare.
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