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Background: The Stock Visibility System (SVS) is a mobile application and web-based management tool used at public
primary health care (PHC) facilities in South Africa to capture and monitor medicines availability, providing visibility
at national level. Medicine stock-outs are prevalent despite the implementation of SVS, compromising patient care.
This study aimed to assess the knowledge, attitudes and practices (KAP) of healthcare professionals (HCPs) on the
use of the SVS at PHC level to provide future guidance.
Method: A cross-sectional study using a structured self-administered questionnaire among 206 HCPs at 21 randomly
selected PHC facilities located in a health district in KwaZulu-Natal Province, South Africa. Closed-ended questions
were used to collect data on socio-demographic characteristics, knowledge on the SVS and practices on its use. A Likert
scalewas used to determine attitudes towards the SVS. Cronbach's alpha (α) was used to assess the internal consistency
of the questionnaire and independent samples t-test and one-way analysis of variance (ANOVA) was used to test sta-
tistical difference in the mean scores for KAP and socio-demographic variables. Association between knowledge and
practices, and attitude and practices was determined using odds ratios (OR) and Chi-square.
Results: The majority (99.5%) of HCPs had previous training on SVS. Nearly two thirds (62.1%; 128/206) generally
had good knowledge about the SVS and 76.7% (158/206) had positive attitudes towards the SVS while only 17.0%
had a good practice score. There was no statistically significant association between KAP of HCPs on the use of the
SVS, and sociodemographic variables (HCP qualification, age and sex). There was a significant association between
the knowledge and practice scores (aOR: 5.44; 95% CI: 1.92–15.4; p=0.001). Although positive attitudes, was asso-
ciated with good practices, it was not statistically significant (OR: 1.21; 95% CI: 0.46–3.22; p = 0.702).
Conclusions: HCPs in this district had poor practices when using SVS despite good knowledge and positive attitudes
towards SVS and the higher the HCPs knowledge of SVS, the more desirable the practices on SVS. This underscores
the need for continuous training of HCPs to ensure a constant and efficient supply of medicines to meet the health
needs of the population.
1. Background

The United Nations' (UN) Sustainable Development Goal 3 (SDG 3) is an
important element of Universal Health Coverage, with Target 3.8 providing
for the promotion of healthy lives, access to quality, effective, safe and afford-
able essential medicines and vaccines for all.1,2 This is especially important
given the catastrophic impact that poor health can have on families when
members become ill in countries with high patient co-payment levels.2–4 The
harmacy and Management, School of
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goal of the essential medicines concept is to advance health equity by identify-
ing cost-effectivemedicines for priority conditions andmaking these routinely
available for all patients, with established goals including medicines for non-
communicable diseases (NCDs).5–7 However, this goal remains unmet when
there is poor availability ofmedicines, prices are unaffordable to patientswith-
out universal healthcare or access schemes and stock-outs.7–10

The shortage of medicines has been a challenge to the effective delivery
of quality healthcare services worldwide, including South Africa.11–15 This
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adds to concerns with adherence to robust guidelines to improve future
care.11,12,16 Stock-outs of essential medicines, particularly at primary
healthcare (PHC) level, is an important and widely acknowledged public
health problem across sub-Saharan Africa, with a recognized negative im-
pact on morbidity andmortality.17 This is especially important given rising
rates of NCDs across sub-Saharan Africa, including cardiovascular diseases
and diabetes.18–21

In many low- and middle-income countries (LMICs), PHC facilities are
typically the first level of contact for patients bringing healthcare closer to
where people reside.10,22–24 Because medicines availability is critically im-
portant in ensuring access to prescribed medicines to improve patient
outcomes,25 the availability of medicines is often taken as a proxy for the
evaluation of access to essential medicines.26,27 However, in resource
constrained LMICs, poor availability of essential medicines and concerns
with facility management is still experienced at many PHC facilities.17,28

For example, a study conducted inKenya by theHealthAction International
Africa in 2010 revealed that essential medicines are available in only 50%
of PHC facilities.10 Furthermore, there can be concerns with medicine
stock-outswhen nursesmanage and dispensemedicines, as opposed to ded-
icated pharmaceutical personnel.10 There is a critical shortage of pharma-
cists in many parts of South Africa resulting in nurses and pharmacist's
assistants (under the indirect supervision of a pharmacist) having to carry
out medicines supply and distribution functions inmany PHC facilities.29,30

A study conducted in Zambia found that the main cause of medicine stock-
outs and inefficient stock levels were the methods used in calculating cur-
rent minimum-maximum stock levels, which are considered important for
forecasting future demands.31

The Stop Stock Outs Project (SSP) is a partnership of several private-
sector organisations who are committed to ensuring access to essential
medicines in South Africa. It was established in 2013 following a crisis at
the Mthatha pharmaceutical depot in the Eastern Cape of South
Africa.32,33 The lack of availability of essential medicines in clinics and
pharmacies can be due to a variety of reasons, and the challenges experi-
enced with medicine shortages are often the same among the different
levels of care across South Africa.15 Factors contributing to stock-outs in-
clude delayed or non-payment of suppliers, shortages of active pharmaceu-
tical ingredients, drug shortages generally, problems with stock levels
among suppliers and challenges with stock management.13–15,34,35 Supply
chains during the current coronavirus disease 2019 (COVID-19) pandemic
have also been an issue, leading to calls for increased local production of
medicines across continents including Africa.36,37

In an attempt to monitor medicines availability, the South African Na-
tional Department of Health (NDoH) introduced a wide variety of commu-
nication and information technologies during the last decade. These
include the RxSolution and the Stock Visibility System (SVS) to assist sup-
ply chain management and improve the speed and visibility of data at na-
tional level.15,38,39 The SVS was implemented specifically for surveillance
and visibility of medicines among PHC facilities as there have been contin-
ued concerns with stock-outs.40 SVS enables a proactive response to im-
prove future medicine supplies based on stock-outs and low stock
holdings,38 and by July 2016, this surveillance system covered all 3400
PHC facilities in South Africa. By mid-October 2021, 3826 facilities were
reporting their medicine stock levels into the system.32,41

Integrating patient and medicine data into one system will empower
managers to observe andmitigate stock-out risks more effectively.15,30,31,42

In addition, integrating patient and medicine data will help issue early
warnings for key priority disease areas. For example, reducing HIV drug re-
sistance among patients with human immunodeficiency virus (HIV)43 as
well as ensure appropriate antibiotics are routinely available to limit cost
considerations and resistance when recommended antibiotics are not
available.44 Good information systems are essential to support policy
makers and leaders working towards improved management of patients,
in line with the targets of SDG 3.45–47 Going forward, healthcare facilities
must conduct medicine shortage impact analyses to understand the effects
of shortages and identify available resources tomanage the situation where
possible.48–50 Furthermore, access to mobile and wireless connectivity is
2

increasing globally and these trends are reshaping the possibilities for im-
proved stock management, with supply chain managers moving away
from paper-based systems and looking into robust technology solutions to
meet supply chain data management demands.42

Since SVS has been introduced into the public health sector in South
Africa and is widely in use, it is important that PHC facilities and other
key stakeholder groupsmonitor and evaluate its usability among staff. Con-
sequently, this study sought to assess the knowledge, attitudes and practices
(KAP) of healthcare professionals (HCPs) on the use of the SVS for reporting
medicines availability within one province in South Africa. The findings
can be used to develop recommendations on how to optimise the system
to benefit future patient care if pertinent.

2. Methods

2.1. Study design and setting

This was a cross-sectional study using a self-administered questionnaire
among HCPs at PHC facilities in a health district in KwaZulu-Natal Prov-
ince, South Africa. The district comprises seven municipalities, with 51
PHC facilities distributed across the municipalities. This health district
was purposively selected due to its proximity to the main author's (HM)
place of workwith ease of access to the study sites. From this health district,
21 facilities were subsequently selected as this represented a realistic num-
ber that could be reached during the planned data collection period, given
COVID-19 restrictions. A numbered list of all the clinics in the health dis-
trict (per municipality) was compiled and 21 facilities (three PHC facilities
per municipality) were selected through multi-stage random sampling,
using Research Randomizer (https://www.randomizer.org/).

2.2. Study population and sample

The target population and eligibility for the study included all HCPs em-
ployed in the PHC setting in the health district who had been trained on
using the SVS (i.e., mostly nurses and pharmacist's assistants) and who
had experience (past or present) with working with the SVS. At the time
of the study, a total of 294 HCPs were working with the SVS in the 21 se-
lected PHC facilities. A minimum sample size of 167 healthcare profes-
sionals was calculated using Epi Info™ 7 (Centres for Disease Control and
Prevention, USA) at 5% error and 95% confidence level, assuming a 50%
response distribution. All eligible HCPs present at the PHC facility on the
day of data collection were invited to participate in the study.

2.3. Questionnaire

The self-administered questionnaire was available in English, the offi-
cial language of communication in the workplace. The questionnaire was
developed specifically for the purpose of this study, following an extensive
review of the literature and using similar studies with research questions
aimed at assessing KAP of participants regarding a new technology or
intervention.10,25,33,39,43 The reliability or internal consistency of the ques-
tionnaire was assessed using Cronbach's alpha (α), where α≥ 0.7 indicates
good reliability. The internal consistency showed α = 0.79 for the knowl-
edge questions, α=0.82 for the attitude questions and α=0.71 for prac-
tice questions.

Prior to data collection, the questionnaire was pre-tested among four
HCPs at one PHC facility in the health district, which was not part of the
study sample. The four HCPs provided feedback on the interpretation of
the questions and the overall contents of the questionnaire which further
enhanced the questionnaires robustness and validity. Subsequently, minor
changes were made to the questionnaire before full implementation.

The first section of the finalised questionnaire collected socio-
demographic information of the HCPs pertaining to their age, sex, medical
qualifications, race, work experience and whether they had undergone any
formal training on the SVS (available as an Appendix). Participants' knowl-
edge was assessed by posing questions related to the SVS and operation of
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the system as outlined in the SVS technical brief.45 An example of a knowl-
edge question read, “SVS allows for the redistribution of stock between facilities
during times of shortages”. A 5-point Likert scale was used to determine atti-
tudes towards the SVS in line with other studies.26,51 HCPs indicated their
attitudes towards the SVS using responses ranging from “Strongly agree”
to “Strongly disagree” to each attitude statement. An example of an attitude
statement was “I would recommend SVS to be used even in community health
centres and hospitals”. Practices were determined by requesting participants
to report on how they carried out tasks using SVS. Two key questions were
used as ‘proxies’ to determine HCPs practices regarding SVS, namely ‘How
often do you submit a report of SVS’ and ‘How do you arrange stock lists for
SVS reporting?’

2.4. Data collection

Data collection took place over a two-week period during October 2020
and was undertaken by the lead author (HM). Selected clinics were
contacted in advance via telephone or email, to request permission to con-
duct the study and secure a date for data collection. All HCPs present at the
facility on the day of data collection, and who met the inclusion criteria,
were individually approached and invited to participate in the study.
Those who were willing to participate, reported individually to a private
area within the facility. Theywere verbally providedwithmore detailed in-
formation about the study's aims and objectives and given an opportunity to
ask questions.

On agreement to participate in the study, each participant provided
written informed consent, prior to completing the questionnaire. The ques-
tionnaire was completed anonymously, with no personal details recorded
e.g., participant's name or identity number. The questionnaire was also
de-coupled from the signed consent form so that the completed question-
naire could not be traced back to a particular participant. After completing
the questionnaire, it was placed in a sealed envelope provided with the
questionnaire and subsequently placed in a sealed box, easily accessible
in the facility. All questionnaires at a particular facility were completed
within a single day and COVID-19 regulations and precautions were
adhered to during data collection.

2.5. Data analysis

Data from the questionnaires were captured electronically into a
Microsoft Excel® spreadsheet using double entry by lead author (HM)
and a research assistant. Following this, the two data sets were cross-
checked and corrections were made as necessary to create a single final
data set. Data were exported to IBM SPSS Statistics (Version 26) predictive
analytics software, for statistical analysis. Continuous variables were
summarised using mean with standard deviation (SD), median with inter-
quartile range (IQR), and minimum and maximum values. Categorical var-
iables were summarised by frequency counts and percentage calculations
with a 95% confidence interval (CI).

For knowledge, attitude and practice questions, continuous data were
converted to categorical data. Knowledge questions had the possibility of
‘True/False/Do not know’ answers. Each correct answer scored one point
while incorrect and ‘Do not know’ answers received a zero score, after
which a total for all correct answers was calculated. In total, there were
20 knowledge questions with a maximum possible score of 20. Knowledge
was judged to be poor if the scorewas between 0 and 9, average knowledge
if the score was 10 and good knowledge if the score was >10.

In total, there were 11 attitude questions, measured with a 5-point
Likert scale, and scores ranged from −2 (Strongly disagree) to +2
(Strongly agree). Attitude was judged to be poor if the score ranged from
−22 to 0, and good if the score ranged from +1 to 22. For practices,
each response indicative of good practice was assigned a score of one (max-
imum score of 2 for the two practice questions). Practices were judged to be
good if both practice questions were answered correctly, average if either
one of the two questions was answered correctly and poor if both practice
questions were answered incorrectly.
3

The Pearson's Chi-square test was performed to assess the association of
socio-demographic variables with knowledge, attitudes and practice scores
towards SVS. Independent sample t-test and one-way analysis of variance
(ANOVA) was used to test statistical difference in the mean scores for
knowledge, attitude and practice scores with socio-demographic variables.
Knowledge and practice scores were further re-categorised into good
knowledge and poor knowledge (score > 10 and scores≤10 respectively),
and into good and poor practices (score = 2 and scores <2 respectively).
Odds ratios (OR)were calculated to determine associations between knowl-
edge and practices, and attitude and practices were determined by calculat-
ing odds ratios (OR) and adjustedOR (aOR) for HCPs' qualification, age, sex
and work experience. Chi-square p-values ≤0.05 (2-tailed) were consid-
ered statistically significant.

2.6. Ethical considerations

Ethical approval for the study was obtained from the Sefako Makgatho
University Research Ethics Committee (SMUREC/P/139/2020: PG) prior
to the commencement of the study. Permission to conduct the study at
PHC facilities was obtained from the KwaZulu-Natal Department of Health.
All respondents in the study provided written informed consent and re-
mained anonymous. Data were handled confidentially with only the au-
thors having access to the raw data. The results of this study were made
available to the KwaZulu-Natal Department of Health after completion of
the study.

3. Results

3.1. Final sample

Of the 294 HCPs in the 21 facilities who were present at the facility on
the day of data collection andwho had experiencewith the SVS, 206 agreed
to participate in the study and completed the questionnaire. This gave a re-
sponse rate of 70.1%.

3.2. Socio-demographic characteristics of HCPs and experience with the SVS

Themean age of the participants was 35.0± 4.4 years and the majority
of participants in this study were nurses (89.8%; 185/206) and had >3
years' work experience (87.4%; 180/206). In terms of training, 99.5%
(205/206) had received training on the SVS from the NDoH whilst only
one person indicated having received training from colleagues. More than
half of those who attended NDoH training on the use of the SVS (60.7%;
125/205), indicated that they had attended two training workshops. Fur-
ther details about the socio-demographic characteristics are presented in
Table 1 and Table 2.

3.3. Knowledge about SVS as a tool for monitoring medicines availability

The mean knowledge score among all the participants was 11.3 ± 2.0
and the median was 11.0 (IQR: 2), with knowledge scores ranging from
minimum 6 to maximum 17. Table 1 shows the mean knowledge scores
stratified according to demographic characteristics. Of the 128 (62.1%)
participants with good knowledge, 43.8% (56/128; p = 0.281) were pro-
fessional nurses, 50.0% (64/128; p = 0.316) were in the 30–34 years age
group and 44.5% (57/128; p = 0.182) had 3–5 years of work experience.
There was no statistically significant difference between HCPs with good
knowledge and those with average and poor knowledge in terms of profes-
sion, age group and years of work experience.

Table 3 provides more detailed information on HCPs' knowledge about
the SVS. Among the 206 HCPs, 91.7% knew that the SVS is an electronic-
networked tool for monitoring medicines availability at PHC facilities and
80.1% of participants knew that data on stock levels, batches and expiry
dates is required when completing reports. More than two thirds (71.4%)
knew that SVS was introduced as part of the phased-in National Health In-
surance and that SVS is essential for stock surveillance by the NDoH



Table 1
Mean SVS knowledge, attitudes and practice scores of HCPs stratified by socio-demographic characteristics (n = 206).

Variable n (%)⁎ Knowledge Attitudes Practices

Mean score SD p-value⁎⁎ Mean score SD p-value⁎⁎ Mean score SD p-value⁎⁎

Qualification 0.281 0.150 0.828
Nurses 185 (89.8) 11.22 2.06 8.13 7.03 0.98 0.61
Registered nurse 95 (46.1) 11.20 2.12 9.08 6.57 0.96 0.582
Enrolled/staff nurse 90 (43.7) 11.23 1.94 7.12 7.38 1.01 0.627

Pharmacist's assistants 21 (10.2) 11.95 1.75 8.95 7.75 1.00 0.548
Age 0.647 0.476 0.308
25–29 16 (7.8) 11.75 1.84 8.18 7.48 0.75 0.57
30–34 99 (48.1) 11.43 2.06 8.74 7.08 1.02 0.61
35–39 52 (25.2) 10.90 2.10 8.38 6.64 1.04 0.63
>40⁎⁎⁎ 39 (18.9) 11.26 1.78 6.64 7.57 0.92 0.53

Sex 0.451 0.142 0.420
Male 106 (51.5) 11.19 1.96 7.51 7.09 0.95 0.58
Female 100 (48.5) 11.40 2.06 8.96 7.05 1.02 0.619

Work experience 0.182 0.294 0.642
≤1 2 (1.0) 14.50 0.707 15.00 1.41 1.00 1.41
>1–3 24 (11.7) 10.92 2.17 10.25 5.57 1.00 0.66
>3–5 89 (43.2) 11.25 1.88 8.31 7.14 1.04 0.60
>5–10 64 (31.1) 11.31 2.13 7.42 7.21 0.89 0.508
>10 27(13.1) 11.48 1.93 7.44 7.78 1.00 0.679
TOTAL 206 (100)

⁎ Calculated as column percentages.
⁎⁎ Group comparisons for mean score were performed by independent samples t-test/One-way ANOVA analysis.
⁎⁎⁎ Most (36) HCPs >40 years were within the range 40–44.
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(68.0%). However, only 35.0% knewSVSwas initially piloted at all PHC fa-
cilities in KwaZulu-Natal in 2014 and only 41.3% of the participants knew
that SVS reports cannot be submitted without a network connection.

3.4. Attitudes towards SVS as a tool for monitoring medicines availability

HCPs showed slightly positive attitudes towards SVS with a mean score
of 8.2±7.1 and amedian of 11 (IQR: 13), with participants' attitude scores
ranging from−11 to 22. There was no significant association observed be-
tween professional group, age and attitudes towards SVS (see Tables 1 and
2). Of the 158 (76.7%) participants with positive attitudes, 49.4% (78/158;
p=0.150) were professional nurses, Participants between 30 and 34 years
(47.4%; 75/158; p = 0.649) and with work experience between 3 and 5
years (42.4%; 67/158; p = 0.294) had the highest attitude scores.
Table 2
Socio-demographic characteristics of HCPs by SVS knowledge, attitudes and practices (

Variable Number (%)⁎ of HCPs P-value⁎⁎ Numb

Good
Knowledge

Average
Knowledge

Poor
Knowledge

Positi
Attitu

Qualification 0.468
Nurses 40 (21.6) 112 (59.5) 33 (17.8) 142 (
Registered nurse 23 (24.2) 56 (58.9) 16 (16.8) 78 (8
Enrolled/staff nurse 17 (18.9) 56 (62.2) 17 (18.9) 64 (7

Pharmacist's assistants 4 (19.0) 6 (76.2) 1 (4.8) 16 (7
Age 0.316
25–29 2 (12.5) 13 (81.3) 1 (6.3) 12 (7
30–34 20 (20.2) 64 (64.6) 15 (15.2) 75 (7
35–39 13 (25.0) 26 (50.0) 13 (25.0) 43 (8
>40⁎⁎⁎ 9 (23.1) 25 (64.1) 5 (12.8) 28 (7

Sex 0.896
Male 24 (22.6) 65 (61.3) 17 (16.0) 77 (7
Female 20 (20.0) 63 (63.0) 17 (17.0) 81 (8

Work experience 0.877
≤1 0 (0.0) 2 (100.0) 0 (0.0) 2 (10
>1–3 4 (16.7) 15 (62.5) 5 (20.8) 24 (1
>3–5 17 (19.1) 57 (64.0) 15 (16.9) 67 (7
>5–10 17 (26.6) 36 (56.3) 11 (17.2) 47 (7
>10 6 (22.2) 18 (66.7) 3 (11.1) 18 (7

⁎ Calculated as row percentages.
⁎⁎ Most (36) HCPs >40 years were within the range 40–44.
⁎⁎⁎ Comparisons were performed by Pearson Chi-square analysis.
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Table 4 providesHCPs' attitudes towards SVS inmore detail. Among the
206 HCPs, nearly three quarters (74.3%) were positive that SVS improves
stock management at their facilities, were positive that SVS results in
quick resolution of stock challenges (73.8%) and were positive that SVS as-
sists with reducing expiry and expenditure losses (74.3%). Only 33.5% of
participants were positive that SVS is effective in improving stock redistri-
bution and most (70.9%) believed that the introduction of SVS had in-
creased their workload.

3.5. Practices on SVS as a tool for monitoring medicines availability

There was no significant association observed between the professional
group, age, sex, work experience and practices on the SVS (see Tables 1 and
2). Of the 17.0% (35/206) of participants with good SVS practices, only
n = 206).

er (%)⁎ of HCPs P-value⁎⁎ Number (%)⁎ of HCPs P-value⁎⁎

ve
des

Negative
Attitudes

Good
Practices

Average
Practices

Poor
Practices

0.209 0.838
76.8) 7.03 (23.2) 118 (63.8) 32 (17.3) 35 (18.9)
2.1) 17 (17.9) 63 (66.3) 14 (14.7) 18 (18.9)
1.1) 26 (28.9) 55 (61.1) 18 (20.0) 17 (18.9)
6.2) 5 (23.8) 15 (71.4) 3 (14.3) 3 (14.3)

0.649 0.556
5.0) 4 (25.0) 10 (62.5) 1 (6.3) 5 (31.3)
5.8) 24 (24.2) 63 (63.6) 19 (19.2) 17 (17.2)
2.7) 9 (17.3) 32 (61.5) 11 (21.2) 9 (17.3)
1.8) 11 (28.2) 28 (71.8) 4 (10.3) 7 (17.9)

0.156 0.534
2.6) 29 (27.40 71 (67.0) 15 (14.2) 20 (18.9)
1.0) 19 (19.0) 62 (62.0) 20 (20.0) 18 (18.0)

0.042 0.270
0.0) 0 (0.0) 0 (0.0) 1 (50.0) 1 (50.0)
00.0) 0 (0.0) 14 (58.3) 5 (20.8) 5 (20.8)
5.3) 22 (24.7) 57 (64.0) 18 (20.2) 14 (15.7)
3.4) 17 (26.6) 47 (73.4) 5 (7.8) 12 (18.8)
6.7) 9 (23.3) 15 (55.6) 6 (22.2) 6 (22.2)



Table 3
Knowledge about SVS as reported by HCPs (n = 206).

Knowledge items Correct answer
n (%)

SVS is an electronic-networked tool for monitoring medicines
availability at PHC

189 (91.7%)

SVS allows for the redistribution of stock between facilities during
times of shortages

189 (91.7%)

Reports are generated for all tracer medicines including ARVs
⁎
,

anti-TB
⁎⁎

medicines and vaccines
185 (89.8%)

The SVS report content is flagged at the National Department of
Health

183 (88.8%)

This system is beneficial for identifying items soon to expire 170 (82.5%)
Data on current stock levels, batch numbers and expiry dates is
required when reporting

165 (80.1%)

SVS is being implemented as part of the phased National Health
Insurance

147 (71.4%)

SVS reports are essential for national stock surveillance purposes 140 (68.0%)
A red stock status color means a stock-out of one or more items 138 (67.0%)
Stock issued and stock received data is required when completing
the reports

101 (49.0%)

A purple stock status color represents a facility that has not updated
their reports for 2 weeks or more

87 (42.2%)

The SVS application can submit reports instantly even if mobile
device has no network connection

85 (41.3%)

SVS is also used to report adverse drug reactions at PHC level 84 (40.8%)
PHC staff are able to amend the medicines catalogue on which to
report

84 (40.8%)

The Department of Health worked closely with Telkom in
developing SVS

76 (36.9%)

SVS was initially piloted at all PHC facilities in KwaZulu-Natal in the
year 2014

72 (35.0%)

Only the pharmacist can have access to SVS reports 62 (30.1%)
A barcode cannot be scanned onto the application to identify items 49 (23.8%)
Facility details can be updated on the SVS application 43 (20.9%)
SVS has been rolled-out in all PHC facilities in eight provinces
(except the Western Cape)

35 (17.0%)

⁎ ARV = Antiretroviral medicines.
⁎⁎ TB = tuberculosis.

H. Mbonane et al. Exploratory Research in Clinical and Social Pharmacy 9 (2023) 100233
three were pharmacist's assistants (8.6%) while the remainder were profes-
sional and enrolled nurses (p=0.828). The 30–34 years age group had the
highest proportion (54.3%; 19/35; p = 0.436) of participants with good
practices. Participants with work experience between 3 and 5 years also
had higher practice scores (51.4%; 18/35; p = 0.642).

Themajority of participants had less than≤3 years' experience inwork-
ing with the SVS (90.3%; 186) and indicated that they use the SVS on a
weekly basis (99.0%; 204). When considered as two separate items, nearly
three quarters of participants had good practices when using the SVS in
terms of submitting weekly reports and arrangement of stock lists for
reporting (see Table 5).
Table 4
Attitudes towards SVS as reported by HCPs (n = 206).

Attitude items Positive
attitude
n (%)

The onus is on the system users to enter correct information to ensure
accurate reporting

201 (97.6%)

Increased access to information results in improved demand planning 168 (81.6%)
SVS improves stock management at PHC 153 (74.3%)
SVS ultimately leads to a reduction of stock-loss through expiry and
curbs related expenditure losses

153 (74.3%)

SVS allows for quick resolution of stock challenges 152 (73.8%)
The system is user friendly 150 (72.8%)
I find SVS useful in my job 143 (69.4%)
I would recommend SVS to be used even in Community Health Centers
and Hospitals

130 (63.1%)

I believe the system is essential for improving communication between
different hierarchal levels in supply chain management

126 (61.2%)

Stock redistribution has improved with the introduction of SVS 69 (33.5%)
SVS has not increased my workload 60 (29.1%)
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3.6. Association between knowledge, attitudes and practice scores

Overall, 62.1% (128/206; 95%CI: 55.1–68.8) of participants had good
knowledge, while 21.4% (44/206; 95%CI: 16.0–27.6) had average knowl-
edge and 16.5% (34/206; 95% CI: 11.7–22.3) had poor knowledge. Re-
garding attitudes, 76.7% (158/206; 95% CI: 70.3–82.3) had positive
attitudes, while the remainder (23.3%; 48/206; 95% CI: 23.3–29.7) had
negative attitudes towards the SVS. When compliance to both items were
considered as good practice, only 17.0% (35; 95% CI: 12.1–22.8) of partic-
ipants were considered as having good overall practice, 64.6% (133; 95%
CI: 57.6–71.1) as average (complying with one of the two items) and
18.4% (38; 95% CI: 13.4–24.4) as poor practices (not complying with any
of the two items).

Table 6 shows the association between SVS knowledge, attitudes and
practice scores among HCPs with ORs and aORs for HCPs' qualification,
age, sex and work experience. There was a statistically significant positive
association between the knowledge and practice scores (p = 0.001).
Healthcare professionals with good knowledge scores were 5.44 times
more likely to have good practices. Although there was a positive associa-
tion between positive attitudes and good practices, it was not statistically
significant (aOR: 1.21; 95% CI: 0.46–3.2; p = 0.702).
4. Discussion

We believe this is the first comprehensive study conducted in KwaZulu-
Natal to explore HCPs knowledge, attitudes as well as practices since SVS
was introduced in 2014. The main findings highlighted the good under-
standing that HCPs have about SVS, the good attitudes they have towards
the system and their ability to demonstrate sound information about the
use of SVS. These findings were similar to a recent study conducted in the
USA which found that good knowledge would contribute to a positive atti-
tude which in turn increases appropriate practice.52 This should prove ben-
eficial for the maintenance of good systems put in place like the SVS.

Whilst the most of the participants in our study had good knowledge
and attitudes, these findings were not exceptional suggesting a need for ad-
ditional training for HCPs to improve their practices in terms of use of the
SVS system and its subsequent impact on patient care. This is different to
a recent South African study regarding vaccine availability where partici-
pants showed considerable knowledge about SVS, including its purpose
and how it functioned.39

Our study also highlighted the challengeswith the use of SVS in PHC fa-
cilities. However, this was not universal as some HCPs felt that the system
improved stock management among PHC facilities. These findings are sim-
ilar to those of a recent South African study where challenges with the use
of the integrated computerized inventory management system (Rx Solu-
tion) were highlighted.26 Whilst SVS reports are supposed to be submitted
on a weekly basis, this was not always the case as some HCPs reported that
they did not know that the system could submit reports even if there is no
network connection, which had a negative impact on their reporting status
on the national dashboard. To compound the situation, 25.2% of the partic-
ipants did not submit reports on a weekly basis, which would further cause
them to be marked as non-compliant on the dashboard affecting their
chances of getting assistance with stock during redistribution. This needs
to be addressed going forward.

The results of this study also suggested that in addition to extra training
of HCPs to encourage them to have a positive attitude and even better
Table 5
Practices on SVS as reported by HCPs (n = 206).

Practice items Correct practice
n (%)

Submitting an SVS report on a weekly basis 154 (74.8%)
Arrange stock lists for SVS reporting according to categories
(e.g., ARV, vaccines, TB)

171 (71.4%)



Table 6
Association between SVS knowledge, attitudes and practice scores among HCPs using unadjusted and adjusted odds ratios (n = 206).

Good practices n (%)⁎ Average & poor practices
n (%)⁎

OR 95% CI p-value aOR⁎⁎ 95% CI p-value

Knowledge Good 30 (23.4) 98 (76.6) 4.47 1.65–12.08 0.00159 5.44 1.92–15.40 0.001
Average & poor 5 (6.4) 73 (93.6)

Attitudes Positive 28 (17.7) 130 (82.3) 1.26 0.513–3.101 0.612 1.21 0.46–3.2 0.702
Negative 7 (14.6) 41 (85.4)

Totals 35 (17.0) 171 (83.0)

HCP: Healthcare professional; OR: Odds ratio: aOR: Adjusted odds ratio.
⁎ Calculated as row percentages.
⁎⁎ Adjusted ORs for the following HCP variables: qualification, age, sex and work experience.
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practices towards SVS, the introduction of penalties for facilitieswhodo not
report on time could help ensure good practices are implemented and sus-
tained similar to other situations.53–56 From these results, it was also evi-
dent that HCPs knowledge, attitude and practices towards SVS are
interdependent. The higher the HCPs knowledge of SVS, the more likely
practices on SVS will be desirable. This is because this study found that
good knowledge regarding SVS is over four times more likely to lead to
good stock management practices. This underscores the need to increase
the knowledge of HCPs regarding the SVS through education of new em-
ployees and continuing training of current workers. On the other hand,
there was a positive association between good attitudes and good practices
towards SVS, even though the association was not statistically significant.
This needs to be addressed going forward.

Of concern is that the majority of participants felt that SVS was not ef-
fective in improving stock redistribution and that it had practical implica-
tions, in terms of increasing their workload. This though is in-line with a
recent study where the overwhelming majority of HCPs in South Africa
felt that the SVS system had been ineffective; however, stock levels re-
mained more or less the same since its introduction.46 Overall, a more pro-
active approach is needed when implementing change with introducing a
new system such as SVS, and that those responsible for change need to un-
derstand “how” to implement change, not just “what” needs to be changed,
to enhance the utility of suchmeasures.57 Persistent stock outsmay result in
patients having to make repeated costly trips to health facilities potentially
resulting in some defaulting treatment.58 The study results also highlight
that a large number of participants expressed knowledge that SVS reporting
is essential for NDoH stock surveillance purposes. This points out the effect
that good knowledge has on positive attitudes towards the system and its
success, which bodes well for the future.

This study also found that the majority of HCPs have at some point re-
ceived training on SVS from theNDoH,with only the number of times train-
ing was received varying among the respondents. Consequently, adequate
training of system's users is essential to the success of its implementation.
SVS can also help assist with distributing stock that is about to expire rather
than waste valuable resources.39

Another highlighted concern was that the majority of participants felt
that the introduction of the system had increased their workload, similar
to other studies.39 This also needs to be addressed, potentially with more
staff, to enhance the benefits from the SVS system, reduce future stock-
outs, and improve patient care.

5. Study limitations

We are aware that there are a number of limitations with this study,
which mainly related to the design. The findings of this study are not gen-
eralizable to the whole of South Africa due to the fact that the study was
conducted in the PHC level in the public health sector and in only one dis-
trict in KwaZulu-Natal Province. Logistic regression model for analysis to
identify predictors and barriers to knowledge, attitudes and practices of
HCPs on the SVS could not be carried out for variables that were statistically
significant due to the limited sample size and disproportionate number of
participants from a different number of variables such as HCPs profession,
sex, age, race and work experience. Furthermore, it would have been
6

valuable to assess the perceptions of HCPs on SVS as a tool for monitoring
and reporting medicine availability.

There is also a need to explore and understand other factors such as the
nature and extent of the training on SVS, post-training support aswell as the
availability of documented standard operating procedures for SVS, and the
number and availability of staff who work on the SVS and quantify the pos-
sible role, if any, on the knowledge, attitudes and practices towards the sys-
tem. Nurses and pharmacist's assistants form the majority of HCPs
responsible for drug supply and management in South African clinics and
a limitation of this study was the total lack of participation by pharmacists.
Ascertaining knowledge, attitudes and practices of pharmacists towards the
SVS would have given an interesting perspective to this research.

Despite these limitations, we consider the findings robust, providing di-
rection for the future including increased education of HCPs regarding the
SVS.

6. Conclusions and next steps

HCPs in this health district of KwaZulu-Natal had had poor practices
when using SVS despite good knowledge and positive attitudes towards
SVS and there was a positive correlation between HCPs knowledge of SVS
and practices. This may underscore the need for continuous and/or addi-
tional training in order to ensure a constant and efficient supply of medi-
cines to meet the health needs of the population.

A number of recommendations are offered based on the results of the
study. Due to staff shortages and some clinics not being able to submit
their reports on a weekly basis, it is recommended that the SA NDoH facil-
itates the employment of post-basic pharmacist's assistants in all clinics
within the district to assist with stock control. Because SVS is relatively a
newer system andmore developmentsmay bemade to improve the system,
it is essential that HCPs are trained extensively on these as this will result in
good implementation of the system. Health care managers are most impor-
tant in the whole process as they are responsible for viewing reports and
providing interventions, it is also recommended that the NDoH ensures
that managers are held to account for action or non-action taken to address
stock shortages as reported on the SVS. The fact that most respondents
stated that SVS has not been effective in improving stock redistribution
and that SVS had increased their workload, needs to be interrogated fur-
ther, possibly through in-depth interviews with study participants. Lastly,
it is important for all stakeholders involved to ensure that SVS implementa-
tion becomes a success and provides positive outcomes in terms of improv-
ing medicine availability in our PHC facilities. We will continue to follow
this up.
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