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Introduction

Poor quality of health systems data undermines public 
healthcare delivery, particularly in resource-limited coun-
tries, characterized with weak healthcare systems.1,2 
Though prevalent worldwide, sub-optimal quality and util-
ity of health systems information is disproportionately 
higher among countries in sub-Saharan Africa, including 
Namibia.1,2 Low quality and utility of health systems data 
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Abstract
Background: Limited utility of quality health data undermines efforts to strengthen healthcare delivery, particularly in 
resource-limited settings. Few studies model the effective utility of quality pharmaceutical information system (PIS) data 
in sub-Saharan Africa, typified with weak health systems.
Aim: To develop a model and guidelines for strengthening utility of quality PIS data in public healthcare in Namibia, a 
resource-limited setting.
Methods: A qualitative model based on Dickoff et al. practice-oriented theory, Chinn and Jacobs’ systematic approach 
to theory, and applied consensus techniques. Data from nationwide studies on quality and utility of PIS data in public 
healthcare conducted between 2018 and March 2020 informed the development of the model concepts. Pharmaceutical 
and public health systems experts validated the final model.
Results: Overall, four preliminary national studies that recruited 58 PIS focal persons at 38 public health facilities and 
national level informed the development of four model concepts. The model describes concepts on access, management, 
dissemination, and utility of quality PIS data. Activities to implement the model in practice include grass-root integration of 
real-time automated pharmaceutical intelligence systems to collect, consolidate, monitor, and report PIS data. Strengthening 
coordination, human resources, and technical capacity through support supervisory systems at grass-root facilities are key 
activities. PIS focal persons at health facility and national level are agents to implement these activities among recipients, 
that is, healthcare professionals at points of care. Guidelines for implementation of the model at point of care are included. 
Experts described the model as clear, simple, comprehensive, and integration of pharmaceutical intelligence systems at 
point of care as novel and of importance to enhance utility of quality PIS data in resource-limited settings.
Conclusion: While utility of quality PIS data is limited in Namibia, advantages of the model are encouraging, toward 
building resilient pharmaceutical intelligence systems at grass roots in resource-limited countries, where there are not 
only weak health systems, but high burden of misuse of medicines.
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is a barrier to universal health care coverage in sub-Saha-
ran Africa, given the high burden of disease, irrational use 
of medicines against weak health surveillance systems.3 
Moreover, the World Health Organization (WHO) esti-
mates the burden of irrational use of medicines globally 
above 50%, this is higher in resource-limited countries.4,5 
In Namibia, despite nationwide implementation of phar-
maceutical information system (PIS) in public healthcare, 
the indicators for rational use of medicines remain below 
the WHO targets.6

Consequently, most resource-limited countries have 
scaled-up integration of health management information 
systems (HMIS) in public healthcare to improve quality 
and utility of data.2,7–12 In 2007, a nationwide PIS was 
rolled out in Namibia at public health facilities in all 14 
regions.13 Data generated from the national PIS informs 
decisions regarding rational use of medicines, supply 
chain, and management, among others.14,15 Implementation 
and surveillance of national PIS in resource-limited coun-
tries such as Namibia is largely donor-supported; this is 
not sustainable in terms of quality.16,17 Thus, it is not sur-
prising that limited utility of quality PIS data remains an 
important bottleneck to healthcare delivery in these set-
tings in public healthcare.18,19

Previously, the authors have described challenges with 
quality and utility of PIS data and indicators, as well as 
misalignment of PIS indicators with National Standard 
Treatment Guidelines (NSTGs) for Namibia implemented 
in 2011.20–22 The utility of PIS data among focal persons at 
public health facilities in Namibia was estimated at 60.7% 
(target >80%).15 In addition, the authors have described 
three thematic drivers of utility of data: weak program 
implementation, limited technical capacity or human 
resources.15 Several studies among resource-limited coun-
tries describe predictors of PIS data quality including 
health facility or human resource related.2,8,12,15,23,24

Nevertheless, few studies systematically model the 
utility of quality PIS data in resource-limited settings, 
given the high burden of disease and irrational medicine 
use. This calls for a comprehensive model to inform deci-
sions on quality assurance and utility of PIS data to 
improve healthcare delivery.25 Consequently, the study 
aim was to develop a model and guidelines for enhancing 
quality and utility of pharmaceutical data to improve med-
icines monitoring and evaluation of programs in resource-
limited settings.

Methods

Main outcome measures

Primary outcome was an optimal model depicting con-
cepts, goal, activities, interlinkages, and guidelines to 
enhance quality and utility of PIS data.

Design and setting

A qualitative model design utilized two theories, 
Dickoff et al.26 practice-oriented theory and Chinn and 
Jacobs’27 systematic approach to theory, and consensus 
techniques among pharmaceutical and public health 
experts. Four nationwide surveys on quality and utility 
of PIS data in Namibia’s public healthcare from 2018 
to March 2020 informed the specific elements in the 
development of the model.6,12,15,21 Namibia has a popu-
lation of 2.3 million people served by over 300 health 
facilities organized at three tiers—hospitals, health 
centers, and clinics.28 In Namibia, access to health and 
pharmaceutical services are free in public facilities, 
with patients only paying a minimal administration fee 
(~USD$0.3–2.0). The PIS database shows data aggre-
gated from 38 public health facilities, mainly hospitals 
since 2007.

PIS in Namibia

Implemented from 2007 at public health facilities in 
Namibia, the PIS gathers data on indicators, pharmaceuti-
cal resources, management, and use of essential medi-
cines.29 Data at the health facility is first captured manually 
using paper-based forms at the points of care and subse-
quently entered into an electronic PIS database by pharma-
cists or designates and aggregated at district level. The 
Division of Pharmaceutical Services in the Ministry of 
Health and Social Services (MoHSS) provides support-
supervision of PIS activities. Quarterly reporting on PIS 
indicators is coordinated at facility, district, region, and 
national levels. Currently, PIS data are not integrated in the 
national HMIS of Namibia.

Surveys on quality and utility of PIS data in 
Namibia

Findings from four studies among 58 PIS focal persons at 
38 public health facilities in all the 14 regions of Namibia 
informed the development of concepts for the model. The 
first study, an analysis of the national PIS database typi-
cally found that though availability of data was high, the 
quality of data was sub-optimal, that is, incomplete and 
inconsistent.12 Second study, a time-series analysis found 
limited improvement in PIS indicators despite implemen-
tation of NSTGs of 2011.6 The third study found discord-
ance between PIS indicators and NSTGs.21 The fourth 
study established low utility of PIS data as well as three 
key drivers: weak PIS implementation, limited human 
resources and technical capabilities.15 Where utilized, PIS 
data guided decisions on rational medicine use, manage-
ment of pharmaceuticals, and strengthening pharmacy 
workforce.15
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Procedure for development of the model

Findings from the four national surveys informed devel-
opment of the model concepts, that is, data quality, man-
agement, dissemination/feedback, access, and utility. 
Thereafter, the development of the model involved seven 
stages including naming concepts, isolating concepts 
and sub-concepts, describing three key ingredients, 
establishing interlinkages among concepts and activi-
ties, describing six components of the survey-list (guide-
lines), identifying assumptions, as well as validation of 
the model by experts.26,27 According to Dickoff et al.,26 
three key ingredients are needed for the model: “goal-
content; prescription for the activity; and a survey-list.” 
The survey-list guides implementation of activities. 
Model activities are termed “prescriptions for activity” 
by Dickoff et al.26 The activities identified from the stud-
ies should be implemented in an integrated manner. 
Consequently, descriptive analysis and conceptualiza-
tion of concepts guided the interlinkages and construc-
tion of the final model. The final model was validated 
for clarity, simplicity, generality, accessibility, applica-
bility, and importance. The experts were purposively 
selected based on familiarity with the PIS in Namibia, 
public health systems, model development, and post-
graduate qualification in pharmaceutical/public health. 
Finally, model implementation guidelines were described 
in terms of Dickoff et al.26 six features of the survey-list: 
agent, recipient, context, dynamics, procedure, and ter-
minus. Guidelines ensure clarity and support implemen-
tation of activities toward the goal.

Results

Summary of demographics of opinion experts 
and study findings

Six opinion experts validated the model, three pharma-
ceutical and three public health; 5/6 are PhD holders. 
Typically, PIS data were incomplete and inaccurate, 
poorly utilized and indicators thereof poorly aligned with 
national treatment protocols. This was majorly due to 
weak PIS program implementation, and limited human 
and technical resources at points of care.15

Concepts and sub-concepts

Table 1 shows six concepts and sub-concepts and their 
definitions derived from the four studies to strengthen 
quality and utility of PIS data in Namibia (Table 1).

Three key ingredients for the model

Subsequently, three model ingredients were derived from 
the concepts (Figure 1).

Goal of the model

The ultimate goal is to strengthen quality and utility of 
information to improve quality of pharmaceutical care. 
Optimal utility is considered at >80% of target managers 
using information for decisions and interventions to 
improve quality of care, minimize wastage of pharmaceu-
tical products, prevent development of antimicrobial 
resistance (AMR). Data for decision-making should be of 
high quality, otherwise managers do not use it.30–32

Interlinkages among concepts and activities

Figure 2 illustrates the interlinkages of seven activities 
aligned to the model concepts. These include collecting of 
quality data, implementing an automated pharmaceutical 
intelligence system, advocating for and creating awareness, 
addressing technical factors including policy guidelines, 
addressing human resource factors and performance moni-
toring, follow-up, and accountability of performance.

Model application: activities to achieve the goal 
of enhanced quality and utility of data at grass-
root level

Table 2 describes seven model activities to be implemented 
to enhance utility of quality PIS data in resource-limited 
settings (Table 2). The activities pertain to collecting qual-
ity data, implementing an automated pharmaceutical intel-
ligence system, advocating for and creating awareness on 
PIS among healthcare professionals, addressing factors that 
impact of utility of PIS data. The factors are program 
related such as forums for disseminating PIS information 
and resources for auctioning recommendations on the indi-
cators; technical factors including policy guidelines, human 
resource factors and performance monitoring, follow-up, 
and accountability of performance.

The model and guidelines (survey-list) for 
implementing the activities

Guidelines for implementing the model are described 
below. They include description of the agents, recipients/
implementers, context, dynamics/motivating factors, 
activities/procedures, the goal and assumptions, and how 
these are interlinked in the consolidated model (Figure 3).

The agents. Agents spearhead and support implementation 
of activities. The agents for the model are the MoHSS 
managers and PIS focal staff responsible for pharmaceuti-
cal service oversight at health facilities, districts, regions, 
and national level. The agents advocate for and create 
awareness on pharmaceutical aspects among target health-
care workers (HCWs) who include prescribers (physicians 
and nurses) and pharmacy staff. These target HCWs 
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engage patients on diagnosis, prescribing, and medicine 
use aspects. National-level managers support the target 
HCWs on pharmaceutical services; motivate for, facilitate 
or coordinate pharmaceutical management-related train-
ings and technical support; PIS implementation; and are 
accountable to the MoHSS for the performance of pharma-
ceutical services in the country. The managers will also 
advocate for and ensure appropriate design, implementa-
tion and oversight of the automated pharmaceutical intel-
ligence system, its continued functionality and upgrades. 
The national-level managers are also responsible for ongo-
ing evaluation and quality improvement of pharmaceutical 
services. They liaise with the overall MoHSS management 
to ensure availability of medicines and policy guidelines 
for pharmaceutical services.

Agents may include resources other than people.26 
Therefore, the pharmaceutical intelligence system is also 

an agent as it will enable timely data quality checks, aggre-
gation, and feedback.15 The Pharmaceutical Management 
Information System (PMIS) manual is also an agent facili-
tating HCWs’ understanding and purpose of pharmaceuti-
cal indicators, their description, data collection and 
analysis methodology. Standard Treatment Guidelines 
(STGs) are an equally important agent as they guide 
rational prescribing of medicines. The national-level man-
agers will oversee the non–human resource agents for their 
contribution in the model.

The recipients. These are the target users of the model, in 
this case prescribers and pharmacy staff. These cadres are 
key players in enhancing data quality and utility, by the 
fact that they serve patients and handle medicines or other 
pharmaceutical commodities thus impacting on pharma-
ceutical services. Recipients also include staff within the 

Table 1. Model concepts and sub-concepts for strengthening utility of quality PIS data..

Concepts (study sources) Definition of the concept Sub-concepts

Improve Data quality12,15,21 Data quality refers to the state of qualitative and 
quantitative pieces of information. Data quality 
is defined in terms of four attributes: timeliness, 
completeness, validity, and accuracy as measures of 
its fitness for intended use in operations, decisions, 
and planning.23–25

Improve:
• Timeliness
• Completeness
• Validity
• Accuracy

Enhance Data 
management6,12,15,21,22

Data management is the process of acquiring, 
validating, storing, protecting, and processing 
required PIS data to ensure accessibility, reliability, 
and timeliness for its users.36

Enhance and facilitate:
• Data quality assurance
• Aggregation
• Analysis
•  Summary generation/compilation of a 

report with recommendations
Enhance Dissemination/feedback 
and access to information6,12,15,21,22

Dissemination/feedback entails sharing through 
presenting and distributing data that was collected, 
analyzed, and compiled with the public or target 
users. The public includes those who contributed 
to the data.

Sharing feedback on the report:
• Findings on performance
• Recommendations for action
•  Engaging all healthcare workers and 

managers
Enhancing data quality and 
utility6,12,15,21,22

Access to information encompasses enabling target 
users of information to get it from systems so that 
they can use it.37

Utility of data means the amount of the data that is 
utilized. A target of >80% of managers using data 
is ideal.

Addressing factors that impact on quality 
and utility of data:
• Data quality aspects
• Programmatic factors
•  Technical factors including policy 

guidelines
• Human resource factors
• Advocacy and awareness on PIS
• Action on recommendations

Improved quality of 
pharmaceutical care6,12,15,20,21,22

Quality of pharmaceutical care with respect to the 
model comprises dispensing medicines prescribed 
for the patient (target = 100%),29 rational use of 
medicines supported by quality STGs,16 compliance 
to NSTGs-recommended prescribing, adequate 
information to and counseling of patients on their 
medicines; dispensing medicines according to the 
pharmaceutical SOPs38 and sufficient HCWs per 
national targets29 to offer quality care.

Improve quality of pharmaceutical care 
through utilization of PIS data to ensure:
• Availability of medicines
• Rational use of medicines
• Limited waiting time for patients

PIS: pharmaceutical information system; STGs: Standard Treatment Guidelines; NSTGs: National Standard Treatment Guidelines; SOPs: standard 
operating procedures; HCWs: healthcare workers.
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MoHSS and public service who are responsible for timely 
procurement, quality storage, distribution, management, 
and efficient use of pharmaceutical supplies; recruitment, 
training, and retention of competent target HCWs to offer 
quality services.

The context. Activities will be implemented within 
MoHSS health facilities, districts, regions, and national 
levels with respect to provision and management of phar-
maceutical services for pubic healthcare. Within these 
structures, the patient is met at the health facility where 
services are delivered. But to make possible the provision 
of healthcare, managers plan and oversee implementation 
of healthcare interventions for the patients; the MoHSS 
provides financial, human, and pharmaceutical resources 
for service delivery. Within the MoHSS structures, phar-
maceutical policies and guidelines like the STGs, PMIS 
manual of 2012, pharmaceutical dispensing standard oper-
ating procedures (SOPs) of 2014 are developed and imple-
mented. The context thus encompasses both physical 
factors like health facilities and non-physical factors like 
relationships among the target HCWs at all levels.

Energy source/dynamics/motivating factors for implementing the 
activities. Sub-optimal indicators necessitate and drive action 
to improve quality of healthcare, treatment outcomes, 
rational medicine metrics as well as prevent AMR.6,12,21 
Besides metrics, HCWs are motivated by restoration of 
health or fear of loss of jobs due to poor performance,26 
awareness for quality healthcare and conducive environ-
ment. This motivation needs to be reinforced/sustained by 

training, mentoring and technical support, engagement, sup-
portive management with resources, recognition, and perfor-
mance rewards.

Procedures for implementing the model in 
resource-limited settings

The activities are to be implemented by PIS focal staff and 
managers responsible for pharmaceutical services within 
MoHSS structures in public healthcare.

Data management (collection, quality assurance, aggregation, 
and analysis). Pharmacy staff and nurses-in-charge for 
health facilities will collect PIS data and input into the 
pharmaceutical intelligence system, guided by the PMIS 
manual.

Data management, feedback, and access to information. The 
pharmaceutical intelligence system will support automated 
data quality checks, aggregation, immediate feedback, and 
notification of feedback to PIS focal staff and managers. 
The summary report will show status of the indicator 
against the target, color-code result, give preliminary deci-
sion and an automated short recommendation. The elec-
tronic data record makes data easily accessible to users. 
The managers should retrieve the report, discuss in exist-
ing media/forums with target HCWs, facilitate implemen-
tation, monitor, and report on actions.

Dissemination/feedback. At national level, the automated sys-
tem summaries will be consolidated into a comprehensive 

•To optimize quality and utility of information for improved quality of 
pharmaceutical care

Goal of the model

•Development and implementation of an automated pharmaceutical 
intelligence system  - for immediate data quality checks and feedback
•Enhanced access to the data
•Address programmatic, technical and human factors impacting on quality and 
utility of information, enhancing awareness and advocacy for pharmaceutical 
information
•Effective implementation of updated policies and guidelines
•Performance montoring of quality improvement initiatives based on data use

Activities to achieve the goal 

•Utilize guidelines for consistency in implementing activities to achieve the 
goal 
•Description of the agent, recipient, context, dynamics, procedure and 
terminus

Guidelines  (survey-list) to support activity implementation

Figure 1. Illustration of the three key ingredients for the model.
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national feedback report and disseminated at all levels. Man-
agers should ensure feedback reaches all the target HCWs, 
support implementation of recommendations, and account 
for performance on pharmaceutical services.

Technical support for PIS feedback/dissemination and util-
ity. MoHSS managers in charge of pharmaceutical ser-
vices at national/regional/district levels support capacity 
enhancement of HCWs through pharmaceutical-related 
trainings, mentoring, providing updated NSTGs, phar-
macy dispensing SOPs, and PMIS manual with set targets. 

This prescribed procedure within existing MoHSS struc-
tures will ease integration, clarify activities with guiding 
policies and efficient implementation.

Terminus (outcome/goal)

The ultimate goal is improved quality of pharmaceutical 
care and better health outcomes expected to result from 
enhanced quality and utility of information. Enhanced util-
ity of information is considered at >80% of target manag-
ers using the information. Quality care entails availability 

PIS focal staff collect & capture data at health facilities into an automated system

1

Terminus: Improved quality of pharmaceutical care

Performance monitoring and rewards:Perfr ormance monitoring and rewards:
� Managers’ follow up recommended 

actions and data utility
� Accountability 
� Service assessments/ evaluation of 

data-driven quality improvement 
initiatives

� Recognize good performance

Address factors affecting quality and Address factors affecting quality and
utility of PIS data:utility of PIS data:
� Awareness and advocacy on PIS 

and quality of pharmaceutical care
� Programmatic factors
� Technical factors including policy 

guidelines
� Human resource factors

4
5

6

Implement an automated pharmaceutical intelligence system - for immediate feedbackImplement an automated pharmaceutical intelligence system
� In-built data quality checks 
� Auto data aggregation
� Auto generation of summaries – for immediate feedback
� Automated preliminary decisions with customized color codes and

recommendations based on indicator status e.g. red color code with phrase 
“reduce antibiotic prescribing” if report shows >35%

� Automated immediate feedback
� Automatic notification of managers and PIS focal staff

2

Real-time access to data by Real time access to data by 
� Senior Pharmacy staff at Regional, District and Facility levels
� Nurses-in-Charge of Health Facilities 
� Chief and Senior Pharmacists at national level

3

Action on PIS data

Figure 2. Interlinkages among the concepts and activities in the model.
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of medicines, rational prescribing/use of medicines sup-
ported by quality NSTGs, sufficient numbers of pharmacy 
staff, physicians and nurses with the appropriate technical 
expertise, attitude and commitment and in sufficient num-
bers to serve patients timely and in a quality manner as set 
out in the pharmacy dispensing SOPs, NSTGs, and PMIS 
targets. The outcome is expected while holding the follow-
ing assumptions.

Assumptions of the model

The economy will remain favorable for procurement of 
enough medicines; recruitment of target HCWs for quality 
pharmaceutical services; and continuous technical support 

for quality pharmaceutical care. Medicine use policies 
(STGs, PMIS manual) will be updated regularly to meet 
requirements for quality services and performance moni-
toring. A relatively stable motivated workforce for phar-
maceutical services and management will be maintained. 
HCWs are committed to continuous quality improvement 
for better outcomes of healthcare.

Experts’ evaluation of the model

Six pharmaceutical/public health experts evaluated and 
validated the model on clarity, simplicity, generality, appli-
cability, and importance aspects adapted from Chinn and 
Jacobs.27 They commended the model as clear; simplified 

Table 2. Model activities for implementation to enhance utility of quality PIS data..

Activity and the implementation

Activity 1: Collecting quality data: Collecting quality data is addressed by the automated pharmaceutical intelligence system with in-
built data quality checks. Data collection from manual and electronic systems is guided by the PMIS manual.29 Agents and recipients 
of the model collect data within public health facilities.
Activity 2: Implementing an automated pharmaceutical intelligence system: This component draws from the PIS data quality study and 
PIS data utility study that showed a desire for more timely, quality, and useful feedback on PIS data.12,15,22 The system should have 
in-built data quality checks to ensure complete and consistent data; auto-aggregate data immediately data entry is completed; auto-
generate summaries; provide preliminary automated decisions and recommendations, and immediately notify target HCWs and 
managers of feedback. Automated decisions can include color codes in the report and recommendations based on status versus 
target, for example, red highlight if antibiotic prescribing is above MoHSS threshold >35%; and a basic recommendation to “review/
reduce antibiotic prescribing.” The system facilitates real-time access to information for target users.
Activity 3: Advocating for and creating awareness: Advocating for and creating awareness on PIS, the components of which include data 
collection, quality assurance, data analysis, summarizing and disseminating findings, acting on recommendations to improve quality 
of care. Quality care is key in improving treatment outcomes, saving costs on healthcare and the burden of disease, preventing 
adverse events and AMR attributed to irrational prescribing/medicine use.22,15,32–34 Awareness may be done through existing media/
forums like online meetings, continuing professional development sessions, support supervisory visits, therapeutics committee and 
staff meetings, emails, and annual pharmacists’ and doctors’ forums15 targeting prescribers and pharmacy staff. Increased awareness 
enriches knowledge, interest, and commitment to the purpose of an intervention.
Activity 4: Addressing programmatic factors that impact on data utility: The factors include actively engaging target HCWs; providing 
quality feedback; enhancing structures for discussion; providing structured support on PIS; providing resources for action on PIS 
recommendations; communication; setting targets and monitoring compliance toward set targets in the NSTGs and PMIS manual.29 
The agents and recipients will address these factors. Target HCWs should be engaged through sharing comprehensive, timely and 
clear feedback on PIS, consulting on their understanding, input and motivating their commitment toward improving pharmaceutical 
care in existing structures/forums. Structured support on PIS entails managers at all levels supporting HCWs/facilities within 
their jurisdiction on aspects of quality pharmaceutical care through customized capacity enhancement. Resources for action on 
PIS recommendations include financial, commodity and human resources, up-to-date policy guidelines, and internet to facilitate 
sharing of information or access to online real-time data, for example, on the MoHSS Pharmaceutical Information Dashboard.15 
Communication should be both verbal and written, formal and informal where managers and PIS focal staff engage prescribers (key 
players) in rational prescribing/medicine use and pharmaceutical services.
Activity 5: Addressing technical factors including policy guidelines, structured and monitored capacity building of target HCWs, providing 
up-to-date PMIS manual and templates, pharmacy dispensing SOPs and NSTGs well-aligned with medicine use indicators; and 
effective implementation of updated NSTGs.
Activity 6: Addressing human resource factors that impact on quality of care and monitoring service delivery. Human resources 
(pharmacists) impact on PIS data quality.12,15 The MoHSS should recruit an appropriate staff-mix considering age, sex, length of work 
experience, duration in post, education level of the PIS focal staff and managers expected to use or spearhead utility of information 
for service quality improvement; appropriately manage staff workload, recognize staff based on performance and facilitate team 
work among agents and recipients for increased utility of PIS data.15

Activity 7: Performance monitoring, follow-up, and accountability of performance through feedback and action on PIS influences PIS 
data utility. Managers at facility/district/regional and national levels should act on recommendations to motivate staff to continue 
collecting and using data.15 These actions on data should then be reported on in the next reporting cycle.

PIS: pharmaceutical information system; AMR: antimicrobial resistance; PMIS: Pharmaceutical Management Information System; HCWs: healthcare 
workers; NSTGs: National Standard Treatment Guidelines; SOPs: standard operating procedures.
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and easy to understand; general in scope to cover the key 
elements of a pharmaceutical system and adaptable to suit 
whatever configuration of a pharmaceutical system; the 
goal is specific enough to guide the intended users (agents 
and recipients); it is relevant because it is evidence-based 
and will help to address the critical area in improving the 
quality and utility of pharmaceutical indicators. The model 
is very important for enhancing quality and utility of infor-
mation for improving pharmaceutical care. Two experts 
stated,

“The model has great utility in improving the conceptualization 
of the entire process of pharmaceutical indicator data 
collection; data quality assurance; analysis; presentation and 
feedback. The suggestion of an automated pharmaceutical 
intelligence system for quality checks, consolidation and 
immediate feedback is particularly novel.”

“The model can be adopted for the wider health system.”

The model can be accessed and used by target users. The 
infographic form and detailed guidelines are easily adapt-
able for implementation.

Discussion

We believe that this is the first study to develop systemati-
cal model approaches to strengthen the quality and utility 
of PIS data in a sub-Saharan Africa, given concerns of high 

disease burden, irrational medicine use, and persistently 
poor pharmaceutical metrics in the region.33,34 The model, 
once implemented has potential to improve surveillance of 
medicine use at three levels, public health facility, regional/
district, and national.22,25

First, the authors describe a robust model that integrates 
findings from a national PIS database implemented over 
12 years, 2007–2019, and four nationwide surveys as well 
as expert opinions from the pharmaceutical and public 
health sectors. In addition, construction of the model inte-
grated input from a wide range of PIS focal persons at 
three levels, that is, facility, district/region, and national. 
Previous studies have modeled HMIS, some using differ-
ent approaches to the current study, and may not be directly 
comparable. For instance, Aqil et al. proposed a frame-
work to strengthen HMIS for promoting a culture of infor-
mation, but did not develop guidelines to enhance utility of 
the information generated.35 Similarly, a model developed 
by Muhindo and Joloba10 focused on timeliness of HMIS 
data collection and reporting and using data as a strategy to 
support timely and reliable reporting. They recommend 
designing interventions to guide how data are utilized at all 
levels within the institution. This article presents a more 
comprehensive model for strengthening PIS and integrates 
a wide range of evidence on current status and drivers of 
quality and utility of data.

Encouragingly, opinion experts appraised the model as 
novel, given that it identifies the need for pharmaceutical 

CONTEXT: MoHSS Health facilities; District, Regional and National level (Division Pharmaceutical Services)

ACTIVITIES
Advocating for and 
creating awareness 
Collecting quality data
Addressing 
programmatic, technical 
including policy 
guidelines, and human 
resource factors 
affecting quality and 
use of PIS data
Follow up and 
monitoring of 
performance
Accountability of 
performance by target 
HCWs and managers
Recognizing good 
performance

AGENTS
MoHSS Managers and PIS focal staff 
responsible for pharmaceutical services 
at National, Regional, District and 
Facility levels

RECIPIENTS 
Physicians, Nurses and Pharmacy staff 
at health facility, district and regional 
levels. Government officers responsible 
for procurement, quality assurance, 
distribution, management and use of 
pharmaceuticals, and recruitment, 
training and retention of competent 
target HCWs

1

DRIVING FORCE / DYNAMICS/ MOTIVATING FACTORS: Sub-optimal indicators; 
Service orientation, fear of poor performance, sense of achievement, training, 
mentoring, technical support, recognition and praise

2

PROCEDURES
1. Data generation
2. Data quality check
3. Data aggregation

*An automated pharmaceutical 
intelligence system to do data quality 
checks, auto-aggregate data, produce 
summaries, make data automatically 
visible to relevant MoHSS managers 
and PIS focal staff

4. Data consolidation into a national 
feedback report
5. Timely dissemination to target 
HCWs
6.Ongoing technical support to 
facilitate utility of data
7. Reference to the PMIS manual, 
STGs, Pharmacy dispensing SOPs
8. Performance monitoring of data 
utility, quality improvement
9. Recognize & reward performance

TERMINUS
(outcome)

Improved 
quality of 

pharmaceutical 
care

Collaboration 43

•

•
•

•

•

•

Figure 3. The model for optimizing quality and utility of information for improving pharmaceutical care.
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intelligence systems at grass-root level to enhance quality 
and utility of PIS data. To-date, there have not been stud-
ies that qualitatively model PIS in resource-limited set-
tings especially sub-Saharan Africa where the misuse of 
medicines is greatest. Experts rated the model highly, 
indicating its applicability and importance in addressing 
quality of pharmaceutical care, particularly with imple-
mentation of the pharmaceutical intelligence system. The 
model assesses several tiers of a health system in a 
resource-limited setting, has a high potential for applica-
bility and impact on health outcomes given the role medi-
cines play in the control and treatment of diseases. Second, 
implementation guidelines for implementation of the con-
cepts at point of care relate to the real situation in a public 
health facility in a resource-limited setting.

Limitations

We are aware of the limitations with this study. The main 
limitation is that the study was carried out in one resource-
limited country, Namibia and in the public sector among 
limited PIS focal persons. However, we believe the find-
ings are robust, given that the model was informed by four 
nationwide surveys, expert opinions and involved all tiers 
of the public healthcare system in a resource-limited set-
ting. As a result, it provides future guidance for strengthen-
ing utility of quality PIS data in resource-limited settings.

Conclusion

While the quality and utility of PIS data is typically sub-
optimal in resource-limited settings such as Namibia, it is 
encouraging that a robust model with wide application 
could improve medicine use and management at all tiers of 
healthcare systems in resource-limited settings. PIS man-
agers and focus persons in resource-limited settings should 
integrate activities proposed in the model to enhance the 
utility of quality data to improve outcomes.
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