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Abstract

Under-five mortality remains a major concern in the world and in Senegal. It
is mainly due to preventable and treatable diseases with priority life-saving
medicines for under-five children. This study evaluated the availability, man-
agement and use of these drugs in two health districts in Senegal. A descrip-
tive cross-sectional study was conducted in the health districts of Guediawaye
and Pete from 01 November 2018 to 31 January 2019. The health district of
Guediawaye is in the region hosting the Senegalese capital while that of Pete
is located in the region of Saint Louis, northern Senegal. Nine drugs that can
prevent and treat malaria, diarrhea, pneumonia and malnutrition were se-
lected. An inventory form and a self-administered questionnaire were used to
collect data that was analyzed with SPSS and expressed as a percentage and
average. Drug availability was 50.4% and 54.3% in Guediawaye and in Pete,
respectively. Average stock-out duration in the past three months was esti-
mated at 22.6 and 26 days, respectively. The drug management was marked,
on the one hand, by a good availability of stock cards in the two districts with
proportions equal to 100% and 94.1%, respectively, and on the other hand, by
the presence of expired stocks in Pete (12.2%). About 79% and 88% of pre-
scribers reported prescribing the basket drug, respectively. These results show
that access to priority life-saving medicines for children remains a challenge.
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Measures to be taken should include improving the distribution channels and
training of health professionals. Further studies should be conducted in other
health districts to better understand the barriers to access to child health ser-

vices.
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1. Introduction

In 2017, according to the World Health Organization (WHO), 5.4 million un-
der-five children died, equal to under-five mortality rate (USMR) of 39 deaths
per 1000 live births. This rate is higher in sub-Saharan Africa (SSA) with 76
deaths per 1000 live births [1]. In Senegal, this indicator is 56 deaths per 1000
live births [2]. If current trends continue, the perspectives up until 2030 will be
alarming. Indeed, between 2016 and 2030, 69 million deaths of under-five child-
ren would be recorded, including 3.6 million in the year 2030 alone. The SSA
would still pay the highest price since it would concentrate more on half of the
deaths [3]. More than one out of every two deaths is due to diseases that can be
treated with high-quality and low-cost drugs [4]. The main causes are preventa-
ble communicable diseases [5]. Nearly 52% of these children died of pneumonia,
diarrhea and malaria [6]. USMR is directly or indirectly related to malnutrition
in 45% of cases [6].

Improving child health has long been a global priority [7]. Thus, several initi-
atives were taken. In 2000, the United Nations defined the Millennium Devel-
opment Goals (MDGs) [3]. Objective 4 aimed at reducing by two-thirds USMR
during the period 1990-2015. This mortality increased from 90 to 43 deaths per
1000 live births during this period [3]. The goal has not been achieved. This has
led to the development of the Sustainable Development Goals (SDGs), of which
one of the major targets is the reduction of USMR to 25 deaths per 1000 live
births at most [3]. In order to achieve this goal, progress will have to continue at
a faster pace than that achieved under the MDGs [3]. In 2007, WHO developed
the first list of essential medicines for children [8] to help countries achieve
MDG 4 [9]. In 2011, WHO published a list of priority medicines for mothers
and children [10]. The publication of this list coincided with the meeting of the
eighteenth Expert Committee on the Selection and Use of Essential Drugs. In
2012, the United Nations Commission on Life-Saving Commodities for Women
and Children identified thirteen underutilized, low-cost and high-impact com-
modities [11]. The recommendations formulated at these meetings resulted in
the updating of the list, which has become the list of priority life-saving medi-
cines for women and children [7]. These drugs can prevent and treat most of the
diseases that cause USMR [11] [12].
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Senegal has developed a National Drug Policy (NDP), with the aim of ensur-
ing the availability, accessibility and rational use of essential medicines [13]. The
Ministry of Health and Social Action (MHSA) has integrated most of the drugs
for children into the national list of essential medicines [14]. A plan to secure
vital products is developed and implemented as part of a tripartite partnership
that includes the National Pharmacy Supply, the Directorate of Pharmacy and
Drug (DPG) and the National Laboratory for Medicine Quality Control. This
plan aims to improve the accessibility of these products [15]. However, this ac-
cessibility is influenced by several factors including the selection, availability and
use of essential drugs [8]. Monitoring these factors helps to determine the per-
formance and adequacy of health systems in accessing essential medicines [16].

The availability of medicines for children is low in developing countries [8]
[9] [17] [18]. This situation is also reported in Senegal with fewer than seven out
of ten health facilities (HFs) that had at least one priority drug [19]. However,
the availability of all priority life-saving medicines for under-five children has
not been evaluated, as well as their use and availability of management tools. It
was found necessary to carry out this study with a view to contributing to the
production of new data to inform and reinforce policies aimed at improving
child health.

The objective of this study was to assess the availability, management and use

of priority life-saving medicines for under-five children.

2. Method
2.1. Study Settings

The study was conducted in the health districts (HDs) of Guediawaye and Pete.
The HD of Guediawaye is located in the department of the same name which is a
suburb of the Senegalese capital, Dakar. In 2018, the number of inhabitants was
estimated at 381,476 of which 62,829 under-five children. The HD housed thir-
teen and seven public and private HFs respectively. The public sector consisted
of one health center (HC) and twelve health posts (HPs) versus two clinics and
five HPs for the private sector [20]. The HD of Pete is located in the department
of Podor and in the region of Saint Louis, in northern Senegal [21]. In 2018, its
population was estimated at 187,342 inhabitants, including 30,855 under-five
children [21]. This HD is rural and included 28 public HFs including two HCs
and 26 HPs [21].

2.2. Type and Period of Study

The study was cross-sectional and descriptive and took place between November
01, 2018 and January 31, 2019.

2.3. Study Population

The study population consisted of HFs, prescribers and pharmaceutical depot

managers.
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2.4. Sampling

2.4.1. Selection of HFs and Health Professionals

All HFs that have been in existence at least six months before the study were
targeted. In each HF, health professionals who were present on the day of the
survey, who were involved in the management of childhood diseases and who

agreed to participate in the study were recruited.

2.4.2. Selection of Medicines and Products from the Basket

Nine medicines and health products were selected. These included amoxicillin
250 mg dispersible tablet (DT), vitamin A 100,000 IU capsules, vitamin A
200,000 IU capsules, zinc 20 mg DT, oral rehydration salt (ORS), artesunate 50
mg suppository, artesunate 200 mg suppository, artemether/lumefantrine com-
bination DT (ACT) and ready-to-use therapeutic foods (RUTFs). The choice of
these commodities was mainly explained for three reasons. First, apart from
RUTFs, they all appear on the WHO list of Priority Life-Saving Medicines for
Children [7]. Second, they are included in Senegal’s national list of essential me-
dicines [14]. Third, these commodities, with the exception of ACT, are part of
the list of the seventeen vitally important products established by the MHSA and

are subject to a security plan for their permanent availability at the HFs [15].

2.5. Collection of Data
2.5.1. Data Collection Tools

Two data collection tools were used and organized into four themes that are re-
lated to priority life-saving medicines for children: 1) availability, 2) manage-
ment, 3) utilization and 4) training and supervision of health professionals. The
first collection instrument was an inventory form that included all the names of
the drugs. It was used to assess the availability and management of drugs. The
second instrument was a questionnaire. It was used to collect information on the
use of medicines as well as the training and supervision of health professionals in
the management and use of priority life-saving medicines for children in the last
12 months preceding the survey. These collection tools were developed on the
basis of a literature review [22] [23] and the experience of the research project
members in conducting public health surveys and their strong knowledge about
the organization of the health system and the provision of care. A pre-test of
these tools was done in a HD located in the department of Dakar. The
co-authors reviewed and commented on the collection tools before and after the

pre-test.

2.5.2. Collection Method

Data was collected by two interviewers previously trained on survey objectives
and modes of questionnaire administration. The data collectors conducted in-
ventory controls to check the availability of valid drugs, expired drugs and stock
cards. Drug use, availability of pharmacovigilance form, training and supervi-

sion were verified using self-administered questionnaire.
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2.5.3. Operational Definition of Variables
Each medicine of the basket was considered available when it was in stock on the
day of the survey and had an expiry date not exceeded.

Stock-out was evaluated for any medicine of the basket that had already been
in stock.

The availability of the stock cards was evaluated for both available drugs and

those that were out of stock on the day of the survey.

2.6. Data Entry and Analysis

Data was entered on an Excel file and imported to SPSS for descriptive statistical
analysis. The following indicators were calculated according to the methods
identified through the literature [16] [24] [25] [26].

2.6.1. Availability
Proportion of HFs in which the drugs/products of the basket were available on
the day of the survey.

Proportion of HFs where any drug/product of the basket has never been in
stock.

Average stock-out duration in the three months preceding the survey.

2.6.2. Management
Proportion of HFs in which a stock card was established for each drug of the
basket.

Proportion of HFs in which expired samples of drugs of the basket were seen.

Proportion of interviewed prescribers having the pharmacovigilance form.

2.6.3.Use
Proportion of prescribers using ACT DT for the management of uncomplicated
malaria.
Proportion of prescribers using artesunate suppository for the management of
severe malaria.
Proportion of prescribers using ORS/Zinc for the management of diarrhea.
Proportion of prescribers using amoxicillin 250 mg DT for the management

of pneumonia.

2.6.4. Training/Supervision of Health Professionals
Proportion of trained/supervised pharmaceutical depot managers in the man-
agement of priority life-saving medicines for under-five children in the last
twelve months.

Proportion of prescribers trained/supervised in the use of priority life-saving

medicines for under-five children in the last twelve months.

2.7. Ethical Considerations

The study obtained the ethical approval of the Research Ethics Committee of the
Cheikh Anta Diop University. An authorization was sought from District Medi-
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cal Officers (DMOs). To facilitate participation and ensure the transparency of
the study, two notes were addressed to health professionals. One was written by
the DMO inviting health professionals to participate in the survey. The other
was written by the survey supervisor and outlined goals and expected outcomes.
All respondents signed free and informed consent after reading both notes. No
explanation was asked to those who refused to participate in the survey. Data

was collected at down times. Anonymity and confidentiality were respected.

3. Results
3.1. Response Rate

The study took place in all twenty HFs of the Guediawaye HD. In Pete, among
the twenty-eight targeted HFs, two were not included because of a refusal for
one and the absence of the head nurse for the other. The pharmaceutical depot
managers were thirteen and twenty-six, respectively. The number of prescribers

who participated in the survey was twelve and twenty-eight, respectively.

3.2. Availability

3.2.1. Availability on the Day of the Survey
Priority-life saving medicines for children under-five children were not in stock
in the private HFs of the Guediawaye HD. In the public sector, drugs were
available in 50.4% of HFs. Amoxicillin 250 mg DT, vitamin A 100,000 IU cap-
sules, artesunate 50 mg suppository and artesunate 200 mg suppository were not
available in any HF. In contrast, Zinc 20 mg DT, ORS, vitamin A 200,000 IU
capsules, ACT tablets and RUTFs were more available with proportions ranging
from 84.6% to 92.3% (Table 1).

In the Pete HD, the average availability was 54.3% and varied from one drug
to another. Zinc 20 mg DT, ORS, vitamin A 200,000 IU capsules, as well as

Table 1. Basket drug availability on the day of the survey.

Guediawaye (N = 20) Pete (N = 26)
Drug names Public (N = 13) Private (N = 7)

n % n % n %

Amoxicillin 250 mg DT 0 0.0 0 0.0 7 26.9
ORS sachet 12 92.3 0 0.0 21 80.8

Zinc 20 mg DT 11 84.6 0 0.0 22 84.6

Vitamin A 100,000 UI capsules 0 0.0 0 0.0 0 0.0
Vitamin A 200, 000 UI capsules 12 92.3 0 0.0 21 80.8
ACT DT 12 92.3 0 0.0 6 23.1
Artesunate 50 mg suppository 0 0.0 0 0.0 12 46.2
Artesunate 200 mg suppository 0 0.0 0 0.0 12 46.2
RUTFs 12 92.3 0 0.0 26 100.0

Total 59 50.4 0 0.0 127 54.3
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RUTFs were the most available products with proportions that ranged from
80.6% to 100%. Vitamin A 100,000 IU capsules were not present in any HF.
Amoxicillin 250 mg DT and ACT DT were available in 26.9% and 23.1% of HFs
(Table 1).

3.2.2. Drugs of the Basket That Have Never Been in Stock
In Guediawaye, the proportion of public HFs in which any drug of the basket
was never in stock was 26.5%. This situation involved amoxicillin 250 mg DT
(23.1%), artesunate 50 mg suppository (100%), artesunate 200 mg suppository
(100%), ACT DT (7.7%) and RUTFs (7.7%). Not all drugs in the basket have ev-
er been stored in the private sector (Table 2).

As for the Pete’s DS, this indicator was 12.4% and varied from one drug to anoth-
er. Artesunate 50 mg suppository and artesunate 200 mg suppository have never
been in stock in 50% HFs versus 11.5% for amoxicillin 250 mg DT (Table 2).

3.2.3. Average Stock-Out Duration for the Drug Basket

The average stock-out duration during the three months preceding the survey
was 22.6 and 26 days in Guediawaye and Pete, respectively. However, this indi-
cator varied from one drug to another. In Guediawaye, amoxicillin 250 mg DT
was broken for 87.3 days. It is the same for vitamin A 100,000 capsules (86.5
days) in Pete (Table 3).

3.3. Stock, Quality and Safety Management

3.3.1. Availability of the Stock Card
A stock card was established for each drug in all public HFs of Guediawaye
(100%). This indicator was 94.1% in Pete (Table 4).

3.3.2. Stockpiling of Outdated Drugs and Health Products

In the HD of Guediawaye, no medicine of the basket was out of date. However,

Table 2. Drugs of the basket that have never been in stock.

Guediawaye (N = 20) Pete (N = 26)
Drug names Public (N = 13) Private (N =7)

n % n % n %

Amoxicillin 250 mg DT 3 23.1 7 100 3 11.5
ORS sachet 0 0 7 100 0 0
Zinc 20 mg DT 0 0 7 100 0 0
Vitamin A 100,000 UI capsules 0 0 7 100 0 0
Vitamin A 200,000 UI capsules 0 0 7 100 0 0
ACT DT 1 7.7 7 100 0 0
Artesunate 50 mg suppository 13 100 7 100 13 50
Artesunate 200 mg suppository 13 100 7 100 13 50
RUTFs 1 7.7 7 100 0 0.0

Total 31 26.5 63 100 29 12.4
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Table 3. Average stock-out duration (days).

Drug names Guediawaye Pete
Amoxicillin 250 mg DT 87.3 62.6
ORS sachet 0.5 10

Zinc 20 mg DT 7.7 7.8
Vitamin A 100,000 UI capsules 71.5 86.5
Vitamin A 200,000 UI capsules 2.8 13.3
ACT DT 0.0 25.4
Artesunate 50 mg suppository NA 6.9
Artesunate 200 mg suppository NA 6.9
RUTFs 00 0.0

Total 22.6 26

NA = Not Applicable.

Table 4. Availability of the stock card and expired stock.

Guediawaye Pete

Drug names Stock card Expired Stock card Expired

(%) stock (%) (%) stock (%)
Amoxicillin 250 mg DT 100 0 91.3 0.0
ORS sachet 100 0 100.0 3.8
Zinc 20 mg DT 100 0 100.0 3.8
Vitamin A 100,000 UI 100 0 92.3 23.1
Vitamin A 200,000 UI 100 0 92.3 3.8
ACT DT 100 0 100.0 61.5
Artesunate 50 mg suppository NA NA 76.9 0.0
Artesunate 200 mg suppository NA NA 76.9 0.0
RUTFs 100 0 100.0 0.0
Total 100 0 94.1 12.2

NA = Not Applicable.

expired samples were found in 12.2% of HFs of Pete and the most relevant
products were vitamin A 100,000 IU capsules (23.1%) and ACT DT (61.5%)
(Table 4).

3.3.3. Availability of the Pharmacovigilance Form
In Guediawaye, 75% (9/12) of the prescribers surveyed reported holding the
pharmacovigilance form against 39% (11/28) in Pete.

3.4. Use of the Drug Basket

In Guediawaye, all health care providers surveyed reported prescribing ACT DT
and ORS/Zinc for uncomplicated malaria and diarrhea, respectively. In contrast,
only 33.3% of respondents said they prescribe artesunate suppository as a

pre-referral treatment of severe malaria (Table 5).
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Table 5. Use of the drug basket.

Guediawaye (N = 12) Pete (N = 28)
Drug names

n % n %

ACT DT 12 100 28 100
Artésunate suppository 4 33.3 15 53.6
ORS/Zinc 12 100 27 96.4
Amoxicillin 250 mg DT 10 83.3 28 100
Total - 79 - 88

In the Pete’s HD, slightly lower proportions were found for the use of ACT
DT (96.6%), ORS/Zinc (93.1%) and amoxicillin 250 mg DT (96.6%). About one
in two providers (51.7%) used artesunate suppository as a pre-referral treatment

of severe malaria (Table 5).

3.5. Training/Supervision

3.5.1. Stock Management

No pharmaceutical depot manager of Guediawaye and Pete were trained in the
management of priority life-saving medicines for children in the twelve months
prior to the survey. Only 15.4% (2/13) and 7.7% (2/26) of the respondents were
supervised, respectively.

3.5.2. Utilization of the Priority Life-Saving Medicines for Children

In Guediawaye, only one out twelve prescribers (8%) were trained and super-
vised in the use of priority life-saving medicines for children. As for Pete, among
the 28 respondents, only three (10.7%) and four (14.28%) were trained and su-

pervised, respectively.

4. Discussion

The physical accessibility of essential drugs is an important component of an
NDP [24]. The results for this indicator were not consistent across all drugs. On
the one hand, the availability of ORS, zinc 20 mg DT and RUTFs was satisfacto-
ry. On the other hand, that of amoxicillin 250 mg DT, vitamin A 100,000 IU
capsules, artesunate 50 mg suppository and artesunate 200 mg suppository was
low. Similar results have been reported in Ethiopia [8] [22] and Guatemala [9].
The duration of stock-out of these products was long and could have implica-
tions for public health. Amoxicillin 250 mg DT is the first-line treatment for
pneumonia and can save more than 1.5 million children's lives if it were availa-
ble in HFs [23]. Conversely, its absence could have an impact on child survival
since pneumonia-related morbidity is an important part of outpatient visits and
hospitalizations in low- and middle-income countries [27].

Vitamin A supplementation is a high-impact intervention, reducing all-cause
mortality by 23% in children aged 6 to 59 months [28]. WHO recommends
bi-annual supplementation for this age group [29]. MHSA integrated this inter-
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vention with other health services such as vaccination and weighing [30]. So,
breaking up vitamin A could lead to missed opportunities for supplementation.
Health professionals’ difficulty in understanding the clinical efficacy of vitamin
A and poor maternal demand may be the cause of its low availability [31].

In the HD of Pete, the low availability of antimalarial drugs may be linked to
the pre-elimination context of malaria in the northern part of Senegal [32].
However, WHO recommends that the rectal artesunate be administered to
children up to six years with severe malaria in areas where transfer delay should
exceed six hours, as in remote rural areas [33]. In this regard, the low availability
of rectal artesunate in this HD would be a concern since some HFs are hundreds
of kilometers away from the reference HC. In Guediawaye, the main remark was
that artesunate suppository had never been in stock in the HFs. This could be
related to the fact that this HD is located in the capital where the transfer of se-
vere malaria cases could be done quickly compared to rural areas.

Stock-outs in the public sector could contribute to the inaccessibility of medi-
cines [8] and force people to visit community pharmacies that sell brand-name
medicines [22] [34]. This results in high direct costs which represent a burden
for patients and their families [35]. In Tanzania, ACT stock-outs increased
household spending per episode of fever from US $0.14 to US $1.76 [36].

The absence of drugs in private HFs could be explained by the free health care
policy for under-five children [23].

Stock-out can be linked to the multiplicity of international partners that in-
tervene without coordination in the distribution channels, to the lack of local
production of medicines and to insufficient funding [37].

It would be essential to manage these stock-outs by putting in place a com-
prehensive information system accessible to all stakeholders. Information on a
risk of stock-out would offer prescribers the opportunity to find a solution to re-
place one drug with another and thus save time and reduce patient anxiety [38].

Similarly, quality information is important not only to estimate drug needs
but also to know the state of stocks at all levels of the health system [39]. This
information is provided in part by the stock card which is the basic element of
drug management [40]. However, this study revealed that the stock cards were
not established for certain drugs in the Pete’s HD. This situation could lead to a
poor estimate of needs and an accumulation of expired products [41]. The latter
is indicative of poor management that may result from poor storage, poor re-
cording of drug quantities, non-compliance with the “first-in, first-out” prin-
ciple and irregular physical inventories [24]. Expired medicines are medical
waste that is classified as pharmaceutical waste. Their presence in depots in-
volves a major public health issue [41]. Indeed, the possible use of these products
has clinical consequences such as therapeutic inefficiency and resistance which
in turn entail additional costs for the patients [41]. According to a recent WHO
report, substandard or falsified antimalarial drugs are responsible for 72,000 to
267,000 additional deaths per year in SSA [42]. These drugs may end up in the
illicit market [41]. The inappropriate destruction of this waste can have an im-
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pact on the environment [43]. Faced with this situation, it would be essential to
establish procedures for the management and destruction of expired medicines.
One of the best ways to tackle this scourge is to minimize waste. Minimization
requires the rational purchase and management of medicines [41]. At the same
time, physical inventories should be regularly conducted, stock cards updated,
and health professionals trained on the quantification of drug needs.

In addition, the data showed a poor availability of the pharmacovigilance form
among prescribers. This could lead to the underreporting of adverse drug reac-
tions (ADRs). Therefore, it would be essential to train health workers in good
pharmacovigilance practices and inform them that ADRs and defect quality re-
porting forms are available on the website of the DPG [44] [45].

Rational use of drugs is a component of NDP [24]. In this study, most health
professionals reported using ACT DT, ORS/Zinc and amoxicillin 250 mg DT to
treat uncomplicated malaria, diarrhea and pneumonia, respectively. This result
is encouraging and could be linked to the existence of algorithms for the man-
agement of these diseases [46]. The regular holding of supervision of health
workers will reinforce their adherence to these guidelines. On the other hand,
the use of suppository artesunate as a pre-transfer treatment for severe malaria
was low, thus promoting inappropriate prescribing. This situation could be ex-
plained by the low availability of rectal artesunate in the HFs as has been the case
in Uganda [23]. Conversely, the presence of outdated artesunate stock may re-

flect its low utilization.

5. Strengths and Limitation

This study has two main strengths. The first is that it has explored the main
components of a NDP namely access, quality and use of drugs. Second, it is one
of the few studies to have evaluated the availability of inventory management
and ARDs reporting tools.

The associated factors of drug use were not assessed, hence the need for fur-

ther studies.

6. Conclusion

Access to priority life-saving medicines for children remains a challenge in Gue-
diawaye and Pete. If the availability of zinc 20 mg DT, ORS and RUTFs was sa-
tisfactory, that of antimalarial drugs, amoxicillin 250 mg DT was, on the other
hand, low. The reported use of these drugs was high except for the rectal form of
artesunate. The study also revealed inadequate management practices with the
presence of expired stocks in the depots. These results show that the distribution
system should be improved and the private sector encouraged to source essential
medicines for under-five children. Training and supervision of health profes-
sionals would also be needed in order to promote rational use and good stock
control management practices of medicines. Additional studies should be con-
ducted in other Senegalese HDs to better understand the barriers to accessing

child health services.
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