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Abstract
Infants who are born with HIV/AIDS is

still a public health concern in developing
countries, especially in Sub Saharan Africa.
In Namibia, it is estimated that the preva-
lence rate of HIV pregnant women is around
17.2%, makes it to be among the countries
with the highest prevalence rates among HIV
women in sub-Saharan Africa (SSA). Some
improvement regarding Prevention of
Mother to Child Transmission has been
made, however, frequent stock out of
Nevirapine syrup continues to slow down,
government efforts to foster the emergence
of an HIV-free generation of Namibians.
Given the nature of current conditions, justi-
fication exists for a study to determine the
factors associated with stock out of
Nevirapine (NVP) syrup. Mixed method was
employed. In which descriptive approach
was employed to acquire data from a period
of five years retrospectively (2012-2016) and
informants from different levels of supply
chain in Oshana region. Initial, order receiv-
ing is not a predictor of NVP syrup. Lack of
pharmaceutical knowledge is the biggest
challenge which leads to sporadic stock out
of NVP syrup. Pharmaceutical knowledge of
ordering NVP syrup is needed to prevent
stock out of NVP syrup. It is a recommenda-
tion of this study that training is needed for
staffs who are involved in ordering of phar-
maceutical items. 

Introduction
Recently there has been much interest

worldwide in the concept of supply chains
of Anti Retroviral drugs (ARV) and its rele-
vance. It is the main component of a sys-
tematic program for the treatment of
HIV/AIDS.1 Supply chains of ARVs
involve complex networks of heteroge-
neous stakeholders in both the public and
private sectors, which include resources,
technology, activities and information.
These networks ensure that ARVs and relat-
ed products, are moved from manufacturers
to patients in an efficient manner.1-3

Strengthening of supply chain of ARVs,
Nevirapine syrup in particular is very cru-
cial in order to achieve a vision of
Prevention of Mother to Child Transmission
(PMTCT) by less than 5%.1 In Namibia,
several efforts have been done to strengthen
supply chain of ARVs but frequency short-
age and stock out has been reported.1,2 This
situation may be caused by the increase of
new HIV cases to the pregnant mothers, not
attending or leave antenatal care (ANC)
services, absence of a clear picture of aggre-
gation of consumption figures of
Nevirapine (NVP) syrup in medical stores
and within health facilities, which has not
been given much attention, fragmentation
of supply chain in which ARVs subjected to
different bodies of regulations, lack of good
pharmaceutical knowledge for most of the
health care workers at the facility level and
long delivery lead time.4 This study has
identified the factors associated with stock
out and determine which factors can predict
stock out of NVP syrup in public health
facilities in Oshana region, Namibia.

A national cross sectional survey, which
conducted in South Africa on Stock-outs of
Antiretroviral ARV) which includes NVP
syrup, indicated that lack of monitoring of
stock is the main problem which leads to
stock out.5

Another cross sectional study supple-
mented with thematic approach was con-
ducted in Tanzania regarding the stock out
of ARVs revealed that inefficient supply
systems, quantification problems and short
expiry duration were cited as the main caus-
es of stock-outs of ARVs.5,6 This study in
Tanzania was also supported by another
study done in Tehran, Iran which the find-
ing indicated that. The major cause of short-
age of medicine, particularly ARVs is lack
of good forecasting consumption mecha-
nism.4,7

A study conducted in Kenya and India
to ascertain the factors influencing frequent
stock-outs of essential medicines in public
health facilities, reveals that 49.1% change
on the availability of essential medicines
could be attributed to independent vari-
ables. Information communication technol-
ogy (ICT), lower lever of education was
determined the most important factor, fol-
lowed by inadequate staff qualifications,
supply-chain design and monitoring and
oversight mechanisms respectively.6,8

Based on the literature review, the con-
ceptual framework with main pillars which
associated with stock out or shortage of
NVP syrup in public health facilities was
constructed.9

Figure 1, shows that overstock or under-
stock is influenced by the pharmaceutical

knowledge of health professionals, which in
turn leads to stock out. Other factors in the
conceptual framework are limited storage
capacity, transportation and policy or guide-
lines Generally, stock out of NVP syrup is
caused by different factors which link
together as illustrated by Figure 1. 

Study design
Mixed method, type of convergent par-

allel design was used.10 This means, both
quantitative and qualitative data were col-
lected at the same time. Start with retro-
spective, quantitative approach which col-
lected data on NVP syrup for a period of 5
years (2012-2016) followed by qualitative
approach, in which depth interview with
informants focused on factors associated
with stock out of NVP syrup in public
health facilities in the region. The two
methods were then compared at the inter-
pretation stage.10

Study setting
The study was conducted in Oshakati

Multi Regional Medical Depot (OMRMD)
and all Primary Health Care (PHC) facili-
ties in Oshana region except Eloolo clinic
which start operation in 2015. 
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Informants
Includes pharmacists, pharmacist assis-

tants, nurses, transport officers and drivers
who involve in supply chain in Oshana
region.

Sampling technique for NVP syrup
Non probabilistic sampling method.

Sampling technique for informants
The researcher used, a stratified, purpo-

sive-sampling technique to identify health
professionals and other professionals based
on variation in experience and the kind of
positions held, the researcher decided to use
a purposive sampling technique known as
maximum-variation sampling in order to
tap the widest possible range of perspec-
tives relating to the supply chain.11

Sample size for key informants
Saturation point was 17 informants.

Data collection procedures
Quantitative data on prevalence and

incidence of HIV pregnant mothers was col-
lected from District Health Information
System (DHIS), consumption of nevirapine
syrup was extracted from baby mother fol-
low up reports, Electronic Dispensing Tools
(EDT) and SYSPRO ®, nevirapine syrup
register, inflation rates was extracted from
economic monthly reports. Individuals face
to face taped recorded interview with
informants were conducted in order to gain
more insight of the factors associated with
stock out of Nevirapine syrup. 

Data analysis
The data were then analyzed by SPSS

version 24 software, in which Pearson cor-
relation coefficient was used to find which
factors are associated with stock out of
NVP syrup and Binary logistic regression
was applied to identify which factors asso-
ciated with stock out of Nevirapine syrup
can predict its stock out. Significant level
set at < 0.05. The qualitative aspects were
analyzed thematically, whereby the main
theme was stock out with seven sub themes.

Ethical consideration
The researcher sought permission from

the University of Namibia (UNAM), School
of Public Health, Ministry of Health and
Social Services (MoHSS) and from respec-
tive study sites. No any name was identified
or recorded.

Results
Binary logistic regression analysis was

used to find out the factors associated with
stock out of NVP syrup.

Table 1 showed that delivery lead time,
initial stock of NVP syrup, number of HIV
pregnant mothers prevalence and incidence
of HIV pregnant mothers are statistically
significant associated with stock out of
NVP syrup. Table 2, show that delivery lead
time is statistically significant predicts the
stock out of NVP syrup in public health
facilities at P value < 0.05.

Thematic analysis

Theme 1. Stock out of NVP syrup.
Sub theme 1a: Lack of consumption data

Most of informants, explain their expe-
riences “The system which is in place is pull
system, therefore We are assuming that
what the health facility is requested is
exactly what it need, but that is not the case,
because most of health facilities, especially
clinics are requesting more than or equiva-
lent to a health centre or sometimes equiva-
lent to hospital consumption!!. Therefore,
based on the issuing alone does not reflect a
true picture on the ground, though it is easy
and not time consuming.”
Sub theme 1b: Limited storage capacity

Informants at all levels stated that
“Because of the limited storage and improp-
er arrangement you will find that the medi-
cines are ordered and receive, but don’t use,
but the staff realized that medicine was
there, but have already gotten expired”.

                             Article

Table 1. Factors associated with stock out of NVP syrup in public health facilities. 

                Inflation Delivery   Closing   Quantity   Quantity    Quantity   Initial   Total       Death        HIV         Death         HIV        Baby       HIV            HIV 
                    rate         lead       stock       issued    received    ordered   stock      HIV         male   prevalence  female  incidence   NVP        Baby          Baby
                                    time                                                                                       pregnant    babies    pregnant    babies    pregnant  syrup prevalence incidence
                                                                                                                                   mothers                     mother     mother           

Pearson 
Correlation       .255              .136             -.323               .220               -.112               -.146           -.302         -.341              -.047              -.332              -.061               .414           -.193            -.062                -.053
P value               .079             .003*             .052                .091               .394                 .264            .019          .008               .728               .010                .651               .001            .140             .640                  .690
*significant.

Figure 1. Conceptual framework of variables that causes stock out of mRDT in Oshana.
Adapted and modified from the conceptual framework of Organizational practices influ-
encing availability of essential medicines in hospitals.
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Sub theme 1c: Lack of transparency in
pharmaceutical supply chain

Informants said “Sometimes there is no
communication between the management
and other lower levels, e.g some time peo-
ple from management level can come for
supportive supervision once in a year. And
most of the time we are not receiving any
feedback/report after supervision”.

Sub theme 1d: Task shifting
Informants had to say “Nurses have a

lot of work to do relating to the nursing
field, giving them another task (shifting
task) will comprise the quality of services,
and they will concentrate more on the task
they know better”.

Sub theme 1e: Shortage of trained staff
Some informants had the same view

that the “Shortage of trained staff in the
supply chain lead to overstock or under-
stock especially at the lower level. Clinics
are headed by registered nurses who are not
well trained on the issue of supply chain of
medicine”.
Sub theme 1f: Ordering and storage 
technique

Informant said “We are ordering based
on the ordering schedule which we received
from OMRMD but the technique or what
should we consider before ordering, we

don’t know!”.

Sub theme 1g: Delays in deliveries
Informants from all levels of the supply

chain were dissatisfied with the time of
medicine delivery “There is no proper
coordination between transport department
and other departments dealing with phar-
maceutical supply chain, this makes some
delays to deliver medicines”.

Discussion
In Table 1 coefficient correlation of

Pearson indicates that, delivery lead time of
NVP syrup, is associated with stock out of
NVP syrup. This finding is the same from
qualitative one, in which more informants
mentioned the problem of delayed trans-
port as the main issue which delay delivery
of NVP syrup on time. All these findings
from both methods are also supported by a
study done in South Africa.12 Quantity
ordered indicates by informants as one of
the factors associated with stock out, how-
ever in quantitative findings, it indicates
that it is not statistically significant. Some
literatures are supporting that irregular
ordering of medicines which mostly is due
to lack of pharmaceutical skills, is associat-
ed with stock out.6 The increase of the

number of HIV pregnant mothers is also
found to be associated with stock out of
NVP syrup. This might be true due to the
increasing of consumption of NVP syrup
because of the number of babies who are
born with HIV. These reason is supported
by the study on the challenges of stock out
of ARV which was conducted in South
Africa.5,7,10,13

From the findings, delivery lead time
is found to be a predictor of stock out of
NVP syrup in public health facilities in the
region, This finding is also supported by
several studies done in different parts of
the words, indicating that lack of reliable
transport makes the delayed of medicine
delivery.5,6,8

Conclusions 
Delivery lead time is the main factors

and predictor of stock out of NVP syrup in
public health facilities. Other factors also
contribute, however many factors also
relate to insufficient pharmaceutical
knowledge. Strengthen transportation sys-
tem and training health professionals, espe-
cially nurses would reduce the stock out of
NVP syrup. 

                                                                                                                   Article

Table 2. Predictors of stock out of NVP syrup in public health facilities.

Variables in the Equation                       
Predictors                                               B                S.E.                Wald                 df                 Adjusted odds ratio, CI 95%            P value 

Delivery lead time                                                 .049                    .002                       .889                         1                                      1.050 (.949-1.161)                                 .036*
Initial stock                                                             .004                    .003                      1.650                        1                                      1.004(.998-1.009)                                   .199
Total HIV pregnant mothers                               .004                    .033                       .014                         1                                      1.004(.942-1.070)                                   .906
HIV prevalence pregnant mother                      .013                   0.031                     1.033                        1                                     1.003(.9101-1.123)                                  .309
HIV incidence pregnant mother                        .011                   3.193                     2.671                        1                                      1.002(.353-1.037)                                   .102
*significant.

Table 3. Integration between quantitative and qualitative findings.

                                              Quantitative                                                                                                  Qualitative themes
                Sources                                           Factors/variable                                             Stock out                                         Sources

        SYSPRO, District Health                             Delivery lead time P value < 0.05                                   Delayed delivery time.                                Interview informants
    Information System (DHIS),                              Total HIV pregnant mothers                                Consumption increases due to                                           
                                                                                                 Prevalence rate                                                   HIV new born babies. 
                                                                                                  Incidence rate                                                                                                             
Stock card, NVP register,                                                        Initial stock                                                    "Transport is a challenge, 
EDT, Baby mother follow up                                                                                                                   most of the time, we are receiving
reports                                                                                                                                                    NVP syrup beyond the prescribed time " 
                                                                                                                                                                Irregular orders and poor documentation
                                                                                                                                                                              Pharmaceutical knowledge
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