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ABSTRACT

A Health Management Information System (HMIS) is a collection of data
routinely gathered at healthcare facilities to meet the requirements of health service
statistics. The purpose of this study was to determine how HMIS data was used and
to identify the variables that affected the Synod of Livingstonia Health Facilities'
health system's performance at the district and basic healthcare institution levels.
This cross-sectional study included six healthcare facilities across three districts:
Mzimba South, Mzimba North, and Rumphi. Health workers at the institutional and
district levels completed a semi-structured questionnaire to collect data, which was
recorded using an observational checklist. The responses and observations were
combined and triangulated using a thematic analysis approach to extract pertinent
information. 13 district officials and 90 healthcare facility employees were surveyed
under the Synod of Livingstonia Health Department (SoLHD). Only 1 out of the 3
district key informants (48.2%) reported regularly reviewing HMIS data, compared
to over two-thirds (70%) of the facility respondents who said they used the data.
Primarily, the HMIS data were utilised to compare service coverage performance
(62%), track illness trends over time (40%), and provide support for community
health education and promotion initiatives (53%). Before the study, 31.4% of the
facility's staff had not received any training on HMIS-related data handling in the
previous 24 months. Four months before this assessment, the District Health Office
(DHO) had conducted supervisory visits to less than half (34.6%) of the health
facilities. Two district respondents (68.2%) stated that higher authorities routinely
provided them with comments on the calibre of their reports on a monthly and
quarterly basis. Patient load has frequently been reported to affect staff performance
in data administration and collection. In most healthcare facilities, inadequate
analysis and poor data utilisation techniques were the norm. The main issues
impacting the HMIS performance of Synod of Livingstonia Health Facilities were a
lack of standard operating procedures for data management, insufficient financial
and human resources, and a lack of incentives and oversight.

Keywords: Data management, District, Data analysis, Utilisation, Health system
performance, Malawi, HMIS
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INTRODUCTION

Planning and tracking the development of disease intervention programmes requires the use of
information and data analysis, two crucial elements of an efficient health delivery system. The Health
Management Information Systems (HMIS) have been implemented in numerous low- and middle-
income nations to improve standard data management in healthcare facilities (Mboera et al., 2021;
Bogaleet al., 2021). The HMIS is supposed to calculate population-level morbidity and mortality rates,
track historical trends, and quickly identify anomalous patterns. The HMIS, which was created in
Tanzania in the early 1990s, is the main information system (Mboera et al., 2021; Ouedraogo et al., 2022;
Sharma et al., 2016). Composed of facility-based health records, it serves as an indicator of morbidity,
mortality, health infrastructure, and service coverage, and is used for routine administration of health
services (Rumisha et al., 2020; Mboera et al., 2021). The District Health Information System (DHIS2),
a web-based software package for gathering, verifying, analysing, and presenting aggregate statistical
data suited to integrated health information management activities, was adopted by the government of
Malawi to improve HMIS performance (Kasambara et al., 2013). The goal of DHIS2 adoption was to
promote utilisation and ease data access (Kasambara et al, 2013). Correct information collection,
analysis, interpretation, and use at all levels are essential to the effectiveness of a health information
system (Nyamtema, 2010; Nshimyiryo et al., 2020; Ouedraogo et al., 2022). Still, in the majority of cases,
disabled systems impair system performance and optimal operation.

In general, data use is limited across healthcare systems in many Sub-Saharan African nations
(Endriyas et al., 2019; Biemba et al., 2017). The literature now available indicates that, despite a few
noteworthy achievements, HMIS's influence on African health systems' decision-making processes
remains modest (Kabakama et al., 2016; Getachew et al., 2022; Odei-Lartey et al., 2022). Several
obstacles have been noted that prevent the HMIS from reaching its full potential in Africa (Solomon et
al., 2021; Kanfe et al., 2021; Mboera et al., 2021). Institutional, technological, human, and logistical
capacities either facilitate or obstruct the effective application and utilisation of the data produced by the
HMIS (Chanyalew et al., 2017; Tadele et al., 2023; Endriyas et al., 2019). According to reports, the
HMIS can support health decision-making at all levels of the health system, but its true value lies in
enabling the conversion of generated data into actionable information and knowledge (O'Hagan et al.,
2017).

At all levels of the health system, routine health information is crucial for operational and strategic
decision-making. Healthcare spending depends on an effective and trustworthy HMIS. Malawi, as a
country, is investing more in disease management initiatives; therefore, having a reliable health
information system is essential to supporting decision-making at all levels and vice versa (Dehury and
Chatterjee, 2018; O'Hagan et al., 2017; Kasambara et al., 2017). It is anticipated that enhanced HMIS
would improve evidence-based policy and decision-making, thereby enhancing accountability and
effectiveness across the health system. The Global Summit on Measurement and Accountability for
Health has called on all countries to establish health information flows that utilise local data to improve
the effectiveness of disease programmes and promote the utilisation of information and evidence-based
decision-making (Colborn et al., 2021; Jeffery et al., 2022). This study set out to determine how HMIS
data were used and which variables affected system performance in Malawi's primary healthcare facilities
and districts.

MATERIALS AND METHODS
Study Sites and Design

In August 2023, six health institutions affiliated with the Synod of Livingstonia in the districts of Mzimba
South, Mzimba North and Rumphi in Malawi (M’mbelwa District Council, 2017). participated in this
cross-sectional survey. Primary data collection was done at the main facility and health centres. The
districts were divided into 5 geographical zones for this study. The research facilities and districts within
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the zones were chosen using a multistage sampling procedure (Creswell, 2014; Oppenheim, 1992). Three
districts were selected from the five zones, and within each zone, six facilities were selected at random
using Microsoft Excel's random number generator.

Sample Size and Data Collection

To collect the data required for the study, mixed approaches using both qualitative and quantitative
techniques were utilized (Cresswell, 2014). To ensure the content validity of the data, a standard
questionnaire and an observational checklist, developed in collaboration with subject matter experts,
were used to collect the data, as articulated by Oppenheim (1992). Staff members of health facilities and
district offices were interviewed in-depth using semi-structured interview guides that were created in
English and translated into Chichewa. Before being used in the study, the translated instruments
underwent a pre-test to determine their dependability. Information on data management, including
analysis and utilization, gaps in the field, and difficulties, was gathered through the questionnaire. The
respondents were questioned about how feedback from various levels is obtained and how the data is
used and analyzed at their respective levels. At this point, excellent methods for data administration,
analysis, and use, including those involving displays found in medical facilities or district offices, were
observed and documented. To determine whether data use is regularly discussed in meetings, meeting
minutes were also examined. Documentation included the presence of specialised personnel responsible
for data management and health information systems, staff training on HMIS, and organisational and
behavioural assessment capabilities.

Data Management and Analysis

The in-depth interviews were examined using thematic analysis. The researchers translated the interviews
into English. Several readings of the transcripts were used to develop a code list for the manual analysis.
Open coding was used to identify significant themes and subthemes in the data, which were then linked
to the study’s goal. The methods for analysing and using the data were documented. Triangulating the
results from both approaches allowed for interpretation. When quantification was necessary, the data
were compiled into proportions.

Ethical Considerations

The Office of Postgraduate Studies at Copperbelt University's ethical approval committee granted the
study procedure ethical permission. Prior to their involvement in the research process, all participants
provided written informed consent. The study participants were made aware of their complete autonomy
to choose whether or not to engage in the study, and that they could even choose to stop answering
questions at any point throughout the interview. No names are mentioned in the interview or reports, and
responses are kept private.

RESULTS

The Sociodemographic Attributes of the Participants
Three districts and six health facilities were included in this investigation. 90 employees of healthcare
facilities under SOLHD were surveyed and interviewed. About 64.1% of the 90 respondents in health
facilities had undergraduate qualifications. The bulk of responses were from patient attendance and
clinical officers (23.3%), followed by midwives (14.6%) and nurses (12.6%). Of the respondents, the
majority (55.3%) had more than 11 years of work experience. See more details in Table 1.
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Table 1. The sociodemographic attributes of the participants.

Variable Response Frequency % of
respondents
Gender Female 42 40.8
Male 61 59.2
Education level Secondary 15 14.6
Undergraduate 66 64.1
Postgraduate 22 21.4
Job Experience <4 27 26.2
5-10 19 18.4
>11 57 55.3
Positions HMIS Officer 11 10.7
Medical Doctor 6 5.8
Clinical Officer 24 23.3
Patient attendance 24 23.3
Laboratory Officer 10 9.7
Midwife 15 14.6
Nurse 13 12.6
Total 103

The Application of HMIS information at the Facility and District level

It was found that fewer than 8% (n = 3) of the facilities conducted appropriate analyses and plotted graphs
to demonstrate the disease burden. Figure 1 illustrates the various ways in which data collected in health
facilities are utilised.

determining medical supplies _
determining the pharmaceutical _
needs for facility
comparing service coverace | N

Uses of HMIS data

public health education and _
promotion
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% of Respondents

The most common use of the data is for comparing service coverage, reported by 63% of the
respondents. This indicates that health facility data is primarily applied to assess and monitor the reach
of health services across different areas. Public health education and promotion within service regions is
another major use, accounting for 53% of responses. This suggests that more than half of the facilities
rely on collected data to guide health education activities and community awareness programs. Similarly,
50% of the respondents indicated that data is used to determine pharmaceutical requirements,
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highlighting its importance in planning and ensuring the availability of essential medicines. In contrast,
the least reported use of data is for determining medical supplies, with only 28% of respondents indicating
this application. Overall, the graph shows that while health facility data is widely used for service
comparisons and health promotion, it is less frequently used for planning medical supplies.

The top 10 diseases were the most frequently recognised data categories shown in healthcare
facilities (67 per cent). 48.2 per cent of the facilities displayed the results of recent data analysis (indicated
to be from the past 6 months). Nevertheless, the majority of the material shown lacked dates, making it
challenging to determine the period recorded. While most facilities provided only diseases and disorders
without statistics for comparison, most did indicate the top ten diseases. Within healthcare facilities,
differences in data processing and display were noted among departments. The majority of the
presentations focused on statistics on family planning, open patient department (OPD), and indicators of
child and reproductive health.

The majority of participants stated that the quality of data gathered by their establishments affected
their ability to make evidence-based choices. They held the opinion that choices are made at the facility
and district levels based on the available data or real needs. These included accounting for the facility's
financial capacity and the actual needs of the service population. It was also discovered that judgments
at medical facilities were occasionally made by orders from higher authorities. Only a small percentage
of employees said their bosses were unaware of their good data-use practices, and over two-thirds
expressed dissatisfaction with staff members being held accountable for subpar work rather than being
recognised for exceptional work. Workers in healthcare facilities overwhelmingly agreed that they
understand the importance of collecting health information and the need to submit it to the proper
authorities at the appropriate levels. Nonetheless, the majority of respondents concurred that gathering
information for non-decision-making purposes deters them.

The majority of the healthcare facilities (89.3%) reported holding regular meetings to discuss
management and administrative issues. Nearly all health facilities (99.2 per cent) kept formal records of
the meetings, and the majority (66.6 per cent) stated that the meetings took place monthly. Additionally,
copies of the prior meetings' proceedings were made available by at least half (55%) of the facilities
within the corresponding quarters. Upon examination of the proceedings, the bulk (72.8%) lacked data
to serve as a discussion agenda. Observations from some of the sessions revealed data-related issues,
such as the management of HMIS (data quality and reporting) (47 per cent) and the conversation
surrounding commodities stock-outs (59 per cent). The majority (80.3%) had chosen their course of
action after discussing it. In the recent six months, only over half (54.1%) of the institutions reported
attending meetings called by the District Health Office (DHO) to discuss HMIS data.

District level (Mzimba North DHO, Mzimba South DHO and Rumphi DHO)

Over half of the key informants (8/13) reported using district-level data. They observed that district
targets are primarily monitored and evaluated using HMIS data, and that HMIS data is used in the reports
their districts generate. The quarterly reports from the DHMT, the yearly District Health Plans, and the
reports on reproductive and child health were among the reports often generated. Nine out of the fifteen
district key informants stated that higher authorities routinely provided them with input regarding the
quality of their HMIS summary reports. However, eight respondents stated that after obtaining the
monthly HMIS results, the district office does not provide the medical facilities with feedback reports.
As demonstrated by one response, "We do not have regularly planned meetings; consequently,
proceedings of the meetings are not available " Most of the key informants (10/13) stated that the district
office does not regularly have meetings to evaluate HMIS information. For example, one noted that, “We
have low-quality data because very few employees have gotten adequate training in data management”.
The district-level utilisation and promotion of reported data were demonstrated across three areas: supply
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procurement, demand forecasting, annual budgeting, and public health education. A key informant noted,
"The data assist us in budgeting and forecasting on-demand and procurement."

Districts were questioned about whether facilities with superior HMIS performance are taken into
account when allocating funding. Key informants from the three districts under investigation (Mzimba
North, Mzimba South and Rumphi District) indicated that resources were allocated with priority to
facilities that performed well. Only one district, Rumphi, reported that facility performance was not taken
into account when allocating resources and support. The facility size, the number of clients serviced, the
number of services provided, the disease prevalence, the location, and the priority of the services were
among the other factors considered when allocating resources in the annual plans for each district. To
monitor the performance of Synod of Livingstonia Health Facilities, only the districts of Mzimba North
and South provided performance improvement tools, including flow charts and control charts. More than
half of the key informants (9/13) said they had a system in place to raise funds for HMIS, while half said
they had long-term financial plans to fund HMIS operations, and the other half said they did not.

Elements affecting the performance of HMIS

The number of employees in each facility directly responsible for HMIS operations varied across
districts. Al the three facilities reported inadequate availability of human resources for data management.
Most individuals responsible for HMIS operations reported having received only cursory training in data
management, with a narrow focus on correct documentation, data collection, and reports that included
only very basic analysis or interpretation. A few, however, stated they had received no training beyond
on-the-job training. Twenty-four months before this survey, a 31.4% of the respondents had not received
any training in HMIS-related data management. Each facility had an average of five employees working
on HMIS tasks, ranging from report compilation to recording, and over 20 employees had received
training in the preceding 12 months. The six employees said to be directly involved with HMIS were also
required to attend other events. It was contended that data management was jeopardised by the small
number of employees participating in HMIS operations. District key informants highlighted limited
human capacity in HMIS to apply analytical tools and procedures to synthesise information for decision-
making as a primary challenge. Insufficient training was cited as the cause of this inefficiency. Of the 90
respondents, very few said they had district training plans. The staff's inadequate in-service training on
data management was attributed to a lack of funding. Every key informant from the facilities stated that
they had received training and had been given HMIS training documents to refer to when performing
HMIS-related duties. Over 60% of respondents stated that those in charge of HMIS operations were also
responsible for other tasks.

Supervision

In the four months before this study, less than half (34.6%) of the health facilities had received helpful
supervisory visits from district office personnel. On the other hand, more than half (61.4%) said the
district supervision team did not bring a supervisory checklist when they visited. Most respondents (82.1
%) said that the district team had audited the quality of their data. Only a small percentage of the health
facilities (8.3%) reported having a clear timetable for district supervisory inspections, whereas two-thirds
of the facility respondents stated that the district team discussed the performance of the health facility
based on the data provided. A portion of the responders (28.5%) clarified that district teams frequently
paid visits without notifying the relevant facilities. A third (33.4%) of the respondents provided the
district supervisory reports. The key informants reported having supervisory reports and checklists,
respectively, unlike the facility reports.
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Standard operating procedures and HMIS tools for data management

It was common practice to use separate protocols and records for receiving reports, which was linked to
the loss of reports transferred from lower levels. Some areas lacked an appropriate system to receive
reports from medical facilities. In these 3 districts, a report might be handed to anyone present in the
district health office (DHO) at the time of delivery, without any confirmation that it was completed
correctly or even a record or acknowledgement of receipt. Only 68.2% of respondents reported receiving
feedback, mostly verbal, from the district health office regarding the quality of reports sent by health
facility workers. These procedures and breakdowns in communication meant that the district received
reports from the facility level that were incomplete, inaccurately completed, or both. As one key
informant put it, "There were no written procedures; just verbal discussions were provided sometimes
through phone calls." Nearly all respondents (90%) noted that there were no written procedures in place
to address late, incomplete, inaccurate, and missing reports, including follow-up with the facility on data
quality issues. Observations made during the study revealed that registers, tally sheets, or report forms
lacked the name of the medical facility or the reporting period. Logbooks were found to be available in
just two facilities for marking and reporting submitted reports. Simultaneously, it was noted that only
one district had all facility forms stamped with the receiving date. Only 40% of the districts reported
having implemented quality control measures for migrating data from paper-based to computer-based
HMIS. Different HMIS tool versions were used across facilities in different districts, although some
lacked the relevant variables and indicators.

DICSUSSION

Approximately two-thirds of the facilities reported using the HMIS data they collected, primarily for
community health promotion and education, to compare service coverage performance, and to identify
long-term patterns in disease. However, at the district level, the main use of HMIS was creating reports
and annual plans. This use implies that all relevant data gathered from healthcare facilities have been
underutilised. As reported by Kasambara et al. (2017), in Malawi, health data obtained from medical
facilities is generally not used to its full potential. While acknowledging that these are essential elements
for sensible public health decision-making, several studies have shown shortcomings in Malawi’s data
use and response (Liu et al., 2022; Moukénet et al., 2021; Biemba et al., 2017). There have been reports
of comparable poor use of routine facility data from other parts of Sub-Saharan Africa (Adane et al.,
2011; Kabakama et al., 2016). For instance, a study conducted in Ethiopia found that routine use of health
information systems was correlated with training, data analytical abilities, supervision, frequent
feedback, and a positive attitude (Adane et al., 2011; Bogale, 2021). According to this study and others
(e.g., Dehury et al., 2013; Bogale, 2021; Odei-Lartey et al., 2020), information is primarily collected for
reporting purposes and rarely used to inform decisions. Most health workers in low-income nations
typically link HMIS to completing forms, gathering data, and sending reports to higher authorities, but
do not use it (Ngusie et al., 2022; Begum et al., 2020). According to previous studies, health institutions'
data are frequently underutilised to enhance patient care (Mwinnyaa et al., 2021; Begum et al., 2020;
Dehury and Chatterjee, 2018). Health information utilisation at the primary health care and district level
is generally low in Sub-Saharan Africa (Biemba et al., 2017; Ouedraogo et al., 2020).

According to a recent study conducted in Zanzibar, just 42% of healthcare professionals used HMIS
data for planning, 35% for monitoring and assessment, 23% for managing supplies and medications, 18%
for budgeting, and 1% for preparedness for disease epidemics (Rumisha et al., 2020). In Ethiopia, 58-
62% used HMIS data for various decision-making purposes (Shiferaw et al., 2017; Samal et al., 2016;
Ngusie et al., 2022). The motivation of the personnel, training, supportive supervision, competence, a
positive perception of the health information culture, and decisions made by higher authority are all
factors linked to the effective use of HMIS data (Samal, J., & Dehury, 2016; Meghani et al., 2022; Gama
et al., 2020).
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The underperformance of HMIS in low- and middle-income countries has been attributed to several
causes, including a lack of incentives and instruments, a lack of training and refresher courses, poor
motivation, inadequate resources, and a shortage of staff and expertise (Arsenault et al., 2021; Meghani
et al., 1982). This study found that all healthcare facilities lacked sufficient human resources for data
administration. The possibility of improving data quality was found to be enhanced in an Ethiopian study
through a standardised set of indicators, qualified human resources, well-designed reporting formats, and
workers educated to fill out the forms (Ngusie et al., 2022). HMIS performance is influenced by
organisational characteristics such as the culture of using information, the availability of resources,
planning, governance, training, supportive supervision, and financial availability (Odei-Lartey, 2020).
Kasambara et al discovered that frequent feedback provision and HMIS training were highly correlated
with employee performance in Malawi.

Less than half of the health facilities in our present study reported that district team members had
come to supervise them. However, the team lacked a supervisory checklist during supervision visits. It
has already been noted that regular supervision, feedback, and data analysis skills among healthcare
professionals influence the effective adoption and use of standard health information systems
(Kasambara et al., 2017; Ouedraogo et al., 2022). According to a Zambian study, the presence of
Regional Health Information System (RHIS) professionals and self-efficacy directly affect how HMIS
data is used (Biemba et al., 2017).

Furthermore, strong performance in HMIS has been shown to be strongly correlated with supportive
supervision and health facility performance ratings (Solomon et al., 2021; Mboera et al., 2021). A key
factor impeding health workers' performance in data management is the absence of standard operating
procedures (SOPs). SOPs for data management at the health facility level in Rwanda have been shown
to enhance the quality of HMIS data (Nshimyiryo et al., 2020; Kabakama et al., 2016). Health information
technicians did not constitute the majority of HMIS focal persons in this study. A fundamental flaw
identified across multiple studies that affects data performance is the lack of personnel with core
competencies in data management and analysis (Ouedraogo et al., 2019; O'Hagan et al., 2017). The
Synod of Livingstonia, as well as the government, must select a suitable career path for data analysis and
clarify roles at every level. As a result, a suitable team of knowledgeable and capable individuals at all
levels is required. The human, supply, and process components of the HMIS must all be consistent and
reliable for it to function well.

The study is subject to several limitations. First, the results cannot be broadly extrapolated to other
periods due to its cross-sectional design. The same study conducted at other times may yield different
results since some of the replies had a time limit. Secondly, in keeping with the previous point, the results
might only apply to Malawi and other nations with HMIS-like functionality. In a similar vein, some of
the answers draw from the experiences of the interviewees. As a result, the results' nature was greatly
influenced by individuals present at the time of this assessment. Lastly, differences with a different set
of respondents might be predicted given that health workers are not assigned at random. However, the
study's findings are highly relevant. Its design made an effort to reduce bias by making sure that facilities
and districts were represented and by strengthening the validity of the results through the integration of
real observations and interviews.

CONCLUSION

In Malawi, the majority of districts and healthcare facilities frequently use inadequate amounts of data.
The regular operation of Synod of Livingstonia's health management information system was influenced
by several problems, including limited resources, inadequate capacity building, inadequate supervision
and feedback, and inadequate data management abilities. Accordingly, the study suggests that there
should be enough employees who have received training in HMIS duties and that the system should have
transparent governance structures that are shared with all healthcare professionals. Furthermore, it is
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imperative to carry out recurring support supervision for HMIS operations, employ creative approaches
to encourage employees to complete HMIS-related duties, and base choices on routine health data.
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