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Abstract 

Background  The outbreak of COVID-19 in the late 2019 led to major global health crises, including morbidities 
and mortalities. The pandemic has adversely affected the supply chain of essential health commodities globally. How-
ever, such data from sub-Saharan Africa including Tanzania are largely limited. We assessed the impact of COVID-19 
on the supply chain of essential health commodities in Tanzania.

Method  A cross-sectional study with pragmatic mixed method design was conducted in Dar es Salaam region 
from January to June 2021. Grounded theory was adopted to purposeful select key informants (n = 15) from import-
ers of essential health commodities and local pharmaceutical manufacturers. Community pharmacy dispensers 
(n = 242) were also recruited for the quantitative part of this study. The prices of selected tracer health commodities 
were extracted from the Tanzania Medicine and Medical Device Authority (TMDA) Regulatory Information Manage-
ment system. The mean unit prices 1 year before the pandemic were compared with the mean prices 1 year dur-
ing the pandemic using paired t test. Thematic analysis was used for qualitative data.

Results  The information regarding the impact of COVID-19 on the supply chain of essential health commodities 
was synthesized into three main themes namely, reduced availability of health commodities, increased price of health 
commodities and increased lead time for imported essential health commodities during COVID-19. Majority (90%) 
of community pharmacy dispensers reported that COVID-19 reduced the availability of essential health commodities. 
Azithromycin, Paracetamol, Multivitamin and Vitamin C tablets were the highly demanded products and their mean 
unit prices increased significantly during COVID-19 as compared to 1 year before the pandemic (p < 0.05).

Conclusions  COVID-19 led to shortage, increased prices and delayed delivery of essential health commodities. This 
might happen in the future whenever unexpected crises causing disruption in the supply chain occur underscoring 
the need for the country preparedness measures.
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Background
Essential health commodities are products that meet the 
top healthcare needs of a population [1]. These prod-
ucts are critical in saving human lives, which sets health 
supply chains apart from other supply chains [2]. The 
health supply chain cycle includes selecting health com-
modities, quantifying the needed amounts, procuring, 
distributing, and ensuring rational use. In Tanzania, 
the Medical Stores Department (MSD), a government 
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agency, is responsible for procurement, storage, and dis-
tribution of health commodities in the public sector. The 
MSD receives funding from the government and other 
donors to procure pharmaceuticals, which are then dis-
tributed to health facilities and managed through an 
electronic Logistic Management Information System 
(eLMIS) [3]. When health commodities are out of stock 
at the MSD, health facilities use the private Prime Vendor 
System (PVS), which is commonly known as JAZIA, to 
bridge the supply gap [4]. In addition, Tanzania has more 
than 1,500 private registered retail pharmacies serving 
the public and about 45 Market Authorization holders 
importing health commodities to the country [5]. Tan-
zania like other countries in sub-Saharan Africa imports 
the majority of its health commodities, including raw 
materials and finished product [6].

Pandemics and natural disasters pose risks to the 
health supply chain, causing demand–supply disruptions. 
The COVID-19 pandemic adversely affected the global 
health in various ways. To control the effects of COVID-
19 pandemic, the World Health Organization (WHO) 
recommended various strategies including lock down, 
social distancing, wearing face masks and washing hands 
with soap and running water or sanitizer. Implementa-
tion of the control strategies resulted in ceasing of inter-
national flights, closing some manufacturing industries 
and reducing workers, to comply with social distancing. 
This caused disruptions in different stages of health com-
modities supply chain [7] including production, procure-
ment, and distribution, [8, 9]. Albeit, Tanzania was not 
spared from the effects of the pandemic, there are limited 
data on the impact of COVID-19 pandemic on the supply 
chain of health commodities from Tanzania.

The COVID-19 pandemic has resulted in an increased 
demand for health commodities used to manage COVID-
19-related conditions, which may shift the supply chain, 
affecting the availability and prices of essential health 
commodities for managing other diseases [10]. This shift 
may delay country’s efforts to achieve its sustainable 
development goals.

This study investigated the impact of the COVID-19 
pandemic on the supply chain of selected health com-
modities in Dar es Salaam, Tanzania’s largest business 
city. The findings may inform targeted interventions and 
preparedness for sustainable supply of essential health 
commodities.

Methods
Study design and setting
This cross-sectional study assessed the impact of COVID-
19 on the supply chain of essential health commodities 
in Dar es Salaam, Tanzania. The study employed prag-
matic mixed research methods consisting of qualitative 

(Key informant interviews) and quantitative (checklist 
and questionnaire). The study involved key institutions 
and stakeholders involved in the supply chain of essen-
tial health commodities. The key Institutions included 
Tanzania Medicines and medical Devices Authority 
(TMDA), local pharmaceutical manufacturers, import-
ers of health care commodities “distributors or wholesale 
pharmacies” and community retail pharmacies. Dar es 
Salaam is the largest business city located on the eastern 
coast of Tanzania. Most pharmaceutical industries, com-
munity pharmacies and importers of health commodities 
are found in the region.

Study participants recruitment
A total of 242 retail community pharmacies were ran-
domly selected. One staff from each community phar-
macy was conveniently recruited for the quantitative 
part. For qualitative part, a total of 15 participants from 
local pharmaceutical industries and importers or whole-
salers of essential health commodities were purposefully 
selected based on their positions and experience within 
the companies. These were CEOs and heads of relevant 
departments who had worked with companies for more 
than 2 years.

Data collection
For qualitative part, we employed semi-structured 
interview guides to gather information from the key 
informants. Interview guides were developed based on 
the knowledge from the literature and experiences of 
researchers guided by the known supply chain indica-
tors. The questions probed for the general understanding 
of the COVID-19 pandemic (transmission, prevention, 
treatment and control strategies). In addition, explored 
the experiences on the usual operation in the supply 
chain cycle. One of the questions also explored the par-
ticipants’ experience and understanding of the impact of 
COVID-19 on the supply chain of health commodities 
indicators, such as availability, lead time and price.

A total of 15 in-depth interviews were conducted, 
among which 12 were conducted among importer or 
wholesalers of health commodities and three among 
local pharmaceutical manufacturers. Different interview 
guides were used for local pharmaceutical manufactur-
ers and importers or wholesalers of health commodities. 
The interviews were conducted using Swahili language 
which is native to both participants and researchers. 
The interviews were conducted in the offices of the KIIs 
and lasted for about 25–30 min with prior appointments 
1  day before the interview. All interviews were audio 
recorded, and researchers took notes of some important 
issues including non-verbal to supplement the recorded 
information. Saturation point was considered to be the 
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15th interview as there was no further information com-
ing from participants.

For quantitative part, semi-structured investigator cen-
tered questionnaire was used to collect data from com-
munity retail pharmacy workers. The questions explored 
the availability, demand patterns and price of essential 
health commodities in the community. A checklist was 
also used to collect information regarding the prices 
(USD) of selected health commodities ordered 1  year 
before COVID-19 and 1 year during the pandemic. The 
mean unit price for selected health commodities from 
January to December 2019 was compared to the mean 
unit price from March 2020 to February 2021. The source 
data for this information was the TMDA database known 
as `Regulatory Information Management system version 
2.0 (RIMS 2.0). All the tools were piloted before the study 
commencement.

Data analysis
Quantitative data were analyzed by using SPSS software 
version 25.0. Before analysis, data were cleaned by run-
ning frequency distribution to check for data consist-
ency and correctness. Descriptive statistics was used to 
summarize the data, whereas categorical variables were 
presented as frequency distributions with percentages, 
whereas quantitative variables were summarized using 
measures of central tendency (Mean/median) and meas-
ures of variability (Standard deviation/range). The mean 
prices for selected health commodities before and during 
the COVID-19 pandemic were compared by using paired 
t test.

A system of quality check was developed to ensure all 
data received are accurately transcribed and translated. 
Audio recorded qualitative data were transcribed ver-
batim. Transcripts were read several times to get sense 
of the content and the context where they were gener-
ated. Thematic analysis was used to analyze the collected 
information. Initial codes were generated based on the 
collected data reflecting the research questions. The 
patterns of codes were evaluated and grouped into the 
emerged sub-themes and themes which were reviewed 
and refined. The results were finally summarized based 
on themes that emerged from the data and illustrated by 
selected quotes from study participants.

To ensure credibility of the results, we used method 
triangulation, where interviews and field notes were used 
for qualitative data collection, whereas questionnaire and 
register based methods were used for quantitative data. 
We also employed investigator triangulation where two 
researchers coded and analyzed the qualitative data. Reg-
ular meetings were held during data analysis and through 
discussion discrepancies were resolved. Sufficient infor-
mation related to our research question was collected.

Theoretical framework
The analysis of qualitative data was underpinned by 
grounded theory, a theoretical framework that involves 
the construction of hypothesis or construct theory from 
real world systematically collected and analysed data. 
Application of this theory provided us with the robust 
platform to explore the participants’ experience and 
understanding of the impact of COVID-19 on the supply 
chain of essential health commodities in Tanzania.

Ethical considerations
Ethical approval was granted by the Institutional review 
board of the Muhimbili University of Health and Allied 
Sciences (MUHAS) (05-2021-605). A permission to 
conduct the study were requested from the respective 
institutions. All principles of subject privacy and con-
fidentiality were observed throughout this study. No 
names of participants were used instead special anony-
mous study identity codes were used. The audio record-
ers were kept secured and discarded after the analysis. All 
participants gave informed consent before commence-
ment of the study.

Results
Sociodemographic characteristics of the study participants
A total of 257 participants participated in this study 
between January to June 2021. Out of 257, 15 partici-
pants, three from pharmaceutical industries and 12 from 
wholesalers or importers were recruited for qualitative 
part and 242 participants were recruited for the quantita-
tive part. The participants of qualitative part had a mean 
age with one standard deviation of 35.6 (7.8) years and 
13 were males while two were females. About two thirds 
(69%) of participants in quantitative part were females 
and 54.1% had a working experience of 2–5 years. Table 1 
shows the sociodemographic characteristics of the study 
participants for quantitative part.

Impact of COVID‑19 on essential health commodities
Three overarching themes emerged from the 15 KIIs con-
ducted among 15 participants. The themes were reduced 
availability of health commodities during COVID-19, 
Increased price of health commodities during COVID-
19 and Increased Lead time for imported essential health 
commodities during COVID-19 (Table 2).

Reduced availability of health commodities 
during COVID‑19
Participants reported activities which led to reduced 
availability of some essential health commodities dur-
ing COVID-19 as compared to the times before the 
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pandemic started. The activities were reduced produc-
tion of health commodities, increased demand of health 
commodities, and disruptions of transportation.

Reduced production of health commodities
Local pharmaceutical manufacturers said that the meas-
ures used to control COVID-19 pandemic led to reduced 
production of health commodities and consequently 
their availability. To implement the pandemic control 
measures, manufacturers had to reduce the number of 
staff in pharmaceutical industries with the aim of main-
taining social distance and decongesting pharmaceutical 
plants as a measure to prevent infection. This has led to 
slow production and impacted the availability of health 
commodities in the market.

“……Manufacturing was also taking long because of 
working shifts to maintain social distance, imagine 
the plant which was taking 200 to 300 workers now 

using few people to reduce congestion, must use long 
period of time to manufacture the required amount 
of health commodities hence reducing availability in 
the market” (Participant 6).

Importers of health commodities further mentioned 
that some countries exporting health commodities were 
highly affected by the pandemic and the production of 
such commodities stopped and the importation also 
ceased due to lockdown and other restrictions imposed 
to control the pandemic. As a result, the availability of 
such products in Tanzania were adversely affected.

“…. There were certain times the importation process 
was ceased and especially from countries which 
were highly infected by COVID-19, some companies 
in countries where we import commodities from 
stopped production due to lockdown” (participant 
2).

“…. Availability of some medicines we import 
decreased as their manufacturers reduced 
operations especially during the first phase of 
COVID-19” (Participant 8).

Increased demand of some health commodities
The importers of health commodities reported that 
some health commodities were unexpectedly scanty in 
the market during COVID-19 as compared to before 
the pandemic. The reduced availability was attributed 
to increase demand of those products especially those 
which were used to treat conditions like the symptoms of 
COVID-19.

“YES, we based on the products used in manage-
ment of Pneumonia, Upper respiratory infection and 
Paracetamol for fever; their demand was high, and 
it was difficulty to get them sometimes” (Participant 
6).

Table 1  Demographic information of participants (n = 242)

Categories of participants Frequency Percentage

Gender

 Male 73 30.2

 Female 169 69.8

Working experience

 < 2 years 15 6.2

 2–5 years 131 54.1

 > 5 years 96 39.7

Education level

 Certificate 129 53.3

 Diploma 97 40.1

 Degree 14 5.8

 Masters or more 2 0.08

Designation/working post

 Dispenser 228 94.2

 Manager 12 5

 Director 2 0.8

Table 2  Impact of COVID-19 on essential health commodities

Themes Sub-themes

Reduced availability of health commodities during COVID-19 Reduced production of health commodities

Increased demand of some health commodities

Delayed delivery of health commodities

Increased price of health commodities during COVID-19 Increase in transportation costs

Increased clearance costs

Increased price due to Withholding stocks

Increased Lead time for imported essential health commodities during COVID-19 Decreased shipping activities

Decreased freight and customs activities
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Participants added that, before COVID-19 they use to 
stock sufficient quantities and never run out of stocks, 
but the demand of these health commodities rose dra-
matically to more than ten times after the emergency of 
the pandemic, to the extent of running out of stock.

“…another thing is changes in demand, you find the 
amount you projected before COVID-19 is 300 units 
and then someone comes with a demand of 5000 
units, so you find running out of stock” (Participant 
3).

Increased demand and reduced Availability of essential 
health commodities
The quantitative design also revealed that COVID-19 
pandemic reduced the availability of health commodities 
in the community. A total of 216 (89%) out of 242 com-
munity retail pharmacy workers reported that COVID-
19 reduced availability of health commodities in the 
market.

The reduced availability was partly attributed to 
increased demand of some commodities implicated for 
managing COVID-19-related conditions. Most par-
ticipants, 92% and 84% mentioned azithromycin and 
vitamin C, respectively as some of the products whose 
demand has substantially increased during the COVID-
19 as compared to before the pandemic (Table 3).

Participants reported that the highly demanded health 
commodities were not readily available during the 

pandemic. More than half of the participants (58%), and 
46% reported that vitamin C and multivitamins were not 
readily available during COVID-19 pandemic. Azithro-
mycin was highly demanded but fairly available (Table 4).

Increased price of health commodities during COVID‑19
Pharmaceutical importers/wholesalers reported that dur-
ing COVID-19, the interruption of supply chain activities 
increased importation cost and consequently the price 
of some essential health commodities. The interrupted 
activities deduced three subthemes which were the rise 
in transportation costs, decrease in port clearance ser-
vices and withholding stocks of health commodities.

Increase in transportation costs
Participants mentioned that the transportation costs 
increased during the pandemic and had serious impli-
cation to selling prices of health commodities. They 
reported that the usual transportation route by sea ship-
ment declined substantially due to lockdown and boarder 
closures in exporting countries. To ensure availability of 
some health commodities in the country, they sometimes 
opted to cargo using aircraft which was more expensive 
than sea shipping. Eventually, they reviewed their selling 
price to cater for the added costs.

“On the other side transportation of consignments 
was very difficult and there are times sea shipment 
was very slow due to restrictions imposed in export-
ing countries and you find in such moments when 
we needed a certain consignment, we opted to cargo 

Table 3  Health commodities which were highly demanded 
during COVID-19 (n = 242)

Health commodities  Frequency Percentage

Azithromycin 222 92

Vitamin C 204 84

Multivitamin 91 38

Prednisolone 74 34

Dexamethasone inj/tab 62 26

Paracetamol 62 26

Zinc 61 25

Aspirin junior 58 24

Amox + clavulanic tabs 54 22

Covidol 38 15

Nimricalf 27 12

Heparin inj 16 7

Cetirizine 15 6

Masks 8 3

Sanitizers 7 3

Calcium Supp 5 2

Celestamine 3 1

Ampicillin + cloxacillin caps 3 1

Table 4  Health commodities whose availability was reduced by 
COVID-19 (n = 242)

Health commodities Frequency Percentage

Vitamin C 141 58

Multivitamins 111 46

Dexamethasone 104 43

Azithromycin 43 18

Aspirin 40 17

Ivermectin 30 12

Colchicine 27 11

Paracetamol 26 11

Zinc 23 10

Replace H 20 8

Examination/surgical gloves 18 7

Prednisolone 18 7

Exam/surgical gloves 10 4

Prednisolone 6 2

Calcium supplements 6 2

Chloroquine tabs 3 1

Amoxicillin + clavulanic acid tablet 3 1
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only aircraft, this is expensive and has serious impli-
cations on our selling prices” (Participant 15).

Increased clearance costs
It was reported that during the pandemic some clear-
ing and forwarding agents closed their offices and some 
worked from home to reduce the transmission. This 
necessitated some importers to use alternative clearing 
agents who had relatively higher costs to clear their con-
signments. This added some clearing charges which had 
impact on the price of health commodities.

“…because there were times when agents’ offices we 
use to clear and forward our consignments were 
closed and, so this necessitated us to switch to 
others who were working, these were charging a lot 
compared to before and had a lot of works to do, 
costs of clearance also increased importation costs” 
(Participant 6).

“It has affected greatly, and there were times 
clearing agents closed their offices and sometimes 
were working from home and those who tried to 
open their office felt to be risking their lives which 
made them demand high charges all these delayed 
deliveries of commodities together with reduction of 
workers at ports of entry to decongest the places as 
a means to minimize the chances of infection, this 
imposed difficulties in clearing the consignments” 
(Participant 8).

Increased price due to withholding stocks
Participants reported that the pandemic was also viewed 
as an opportunity to make a profitable business for some 
suppliers of health commodities used for the COVID-19 
symptoms. They added that some suppliers were pur-
posely withholding the stocks of the most demanded 
products, to create the demand gap and consequently 
raised their prices.

“Sometimes suppliers of certain products couldn’t 
release the product or delayed delivering the con-
signment purposely to make their products less 
available and specifically those products which were 
in one way, or another involved in the management 
of COVID-19 with the intent to raise the price” (Par-
ticipant 14).

Increased mean unit prices of selected health commodities
Review of prices of some selected tracer health com-
modities in the TMDA Regulatory Information Manage-
ment system revealed that the mean unit prices for some 
products increased significantly during COVID-19 as 
compared to 1 year before the pandemic. The significant 
increase in price was observed for Azithromycin tablets 
(p = 0.001), Paracetamol tablets (p < 0.001) and multi-
vitamin tablets (p = 0.003). The prices for Examination 
gloves, Amoxicillin + clavulanic acid tablets, Dexametha-
sone injection, Heparin injection, Vitamin C and Zinc 
tablets were also increased as compared to 1 year before 
the pandemic although statistical significance was not 
reached (Table 5).

Table 5  Mean unit prices of selected essential health commodities before and during COVID-19 outbreak

Tracer health commodities Mean unit price before COVID-19 
(USD)

Mean unit price during COVID-19 
(USD)

P value

Azithromycin 5.4 ± 0.2 6.129 ± 0.5 0.001

Paracetamol tablets, 500 mg 0.34 ± 0.11 0.58 ± 0.1  < 0.001

Acetylsalicylic Acid tablets, 75 mg 1.22 1.22

Clopidogrel tablets, 75 mg 1.6 1.6

Ascorbic acid tablets 1.1 ± 0.15 3.8 ± 0.14 0.57

Multivitamin tablets 2.28 ± 0.06 2.9 ± 0.12 0.003

Heparin injection 2.4 ± 0.08 5.6 ± 0.13 0.237

Prednisolone tablets 0.66 0.66

Dexamethasone injection 5.3 ± 0.19 9.5 ± 0.12 0.05

Pediatric Zinc tablets 1.5 ± 0.12 1.8 ± 0.15 0.75

Amoxicillin + clavulanic acid tabs 2.85 ± 0.09 4.1 ± 0.08 0.668

Cetirizine 10 mg tablets 0.5 ± 0.16 0.56 ± 0.1 0.077

Ivermectin tablets 1.96 1.96

Cotton wool (500 g) 23.2 23.2

Absorbent Gauze 8.57 ± 0.15 8.9 ± 0.17 0.778

Examination gloves 2.18 ± 0.24 6.53 ± 0.13 0.079
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Increased lead time for imported essential health 
commodities
Lead time refers to the time taken since the order is 
submitted to the time the consignment is received. The 
average lead time for delivering of imported health com-
modities was reported to increase during COVID-19 as 
compared to the time before the pandemic. The activities 
which were mentioned as the causes of increased lead 
time during the pandemic include decrease in shipments 
and decrease of customs activities.

Decreased shipping activities
Importers of health commodities reported that measure 
taken to contain COVID-19 posed difficulties in ship-
ping and consequently increased the lead time substan-
tially. The control measures in exporting countries lead 
to boarder closure and airway suspension and resulted 
in abnormal shipping operations. Participants also men-
tioned that the decreased production in exporting coun-
tries caused insufficient cargos thus delayed shipping and 
the lead time for delivery of imported health commodi-
ties doubled during the pandemic.

“You know, there were boarder closures and airway 
dumping, especially in countries we import from in 
such periods and you have an order it was difficult 
to be attended, then you must have delays and our 
own experience is that ships were delivering late 
as up to two times the period before COVID-19” 
(Participant 9).

“Lead time increased as I said before, during the 
first wave of COVID-19 cargos reduced to the extent 
that ships couldn’t make it as it was supposed to 
be, sometimes ships could travel from one place to 
another to consolidate cargos, this had impact on 
delivery time” (Participant 10).

The participants highlighted that before COVID-
19 ships took an average of 1 month to arrive and after 
imposing control restrictions during the pandemic, ships 
could take up to 2 months.

“There is a difference, there were times the consign-
ment that was to arrive within one month, took up 
to two months and that’s two times before COVID-
19” (Participants 8).

Decreased freight and customs activities
Participants further said that workforce in ports, 
clearing and forwarding agents and other key players 
in movements of consignments was either reduced or 
working inefficiently as others were working from home, 
this posed some delays of consignments leading to 

increased lead time of imported health commodities and 
pharmaceutical raw materials.

“Yes, some countries where we import medicines 
closed their boarders, there were no plane entering 
or leaving those countries, transportation in such 
countries was difficult, leading to delays, the 
consignment which could arrive in 20  days, it was 
taking almost a month and that is even before 
clearance at our ports and you know during the 
first wave (2020), we faced a challenge of delayed 
delivery, suppliers were complaining of delays at 
the customs as they were not working at their full 
capacity due to lockdown and other restrictions 
imposed to fight the pandemic” (Participant 12).

“There are many reasons as I have said before, also 
during lockdown clearing agents and customs were 
also working inefficiently causing some delays in 
getting the ordered consignments” (participant 13).

Local pharmaceutical manufacturers added that dur-
ing the pandemic the lead time for delivering orders to 
their customers increased up to three times during the 
pandemic as compared to before the pandemic due to 
delayed supply of raw materials from exporting countries.

“There has been a reduced availability of pharma-
ceutical raw materials, due to reduced production in 
raw materials producing industries and this is asso-
ciated with lockdown in exporting countries, this has 
led to delayed delivery of orders of our customers, 
you find the order which were formerly attended for 
one month now are taking up to three months” (Par-
ticipant 13).

Discussion
The findings of this study indicate that the COVID-19 
pandemic has adversely affected the supply–demand 
of health commodities in Dar es Salaam Tanzania. This 
underscores the need for a national wide survey for the 
country’s specific targeted interventions bearing in mind 
that the observed impacts may happen in the future 
whenever unexpected crises causing disruption in the 
supply chain occur.

According to our findings, the COVID-19 pandemic 
has had a significant impact on the availability of essen-
tial health commodities. The reduced availability of some 
locally made health commodities was mainly due to the 
scarcity of raw materials from the source countries. This 
scarcity could be explained by the COVID-19 shutdown 
in exporting countries such as China [11] and India [12] 
which resulted in a shortage of raw materials and fin-
ished health products in Tanzania [13]. This is also due to 
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the fact that more 70% of local Pharmaceutical demand 
including raw materials and finished health commodities 
are imported [6].

Our results also revealed an increased demand of 
some health commodities during COVID-19. This 
increased demand caused the disruption in the supply–
demand process and created shortage of essential 
health commodities. The increased demand for health 
commodities also caused suppliers to shift their 
business to the highly demanded health commodities, 
which sustained the business during the pandemic. This 
diversion to the needed commodities may have caused 
shortages of other important health commodities 
needed for managing poverty-related diseases. 
Moreover, panic buying of health commodities used 
for managing COVID-19 increased their demand and 
contributed to lower availability of such products. 
Products such as Ascorbic acid, Azithromycin, 
Multivitamins, Dexamethasone, Acetylsalicylic acid, 
Ivermectin, Colchicine and Zinc were mentioned to be 
more demanded and less available during the pandemic. 
Our findings are comparable to previous studies done 
in Namibia [14], Saudi Arabia [15], Rwanda [16], United 
states [17] and European countries [18].

The increased demand for health commodities during 
the pandemic may have caused an increased flow of sub-
standard health commodities, which need further study. 
It was also revealed that the increased demand for anti-
biotics in the community caused dispensing without pre-
scriptions in retail pharmacies, which may pose threats 
to resistance development. Previous studies reported 
increased medication errors, treatment cost, adverse 
drug reactions, and mortalities [19–21] as the effects of 
drug shortages, which might have also happened during 
the pandemic. Nevertheless, the impact of COVID-19 
reduced availability of essential health commodities on 
the public health need to be well investigated for future 
targeted interventions.

Furthermore, our review of prices for some selected 
health commodities in the TMDA Regulatory Informa-
tion Management System revealed a significant increase 
in the prices of some essential health commodities dur-
ing the COVID-19 pandemic. The significant increase in 
price was noted for the highly demanded products such 
as azithromycin, paracetamol and multivitamins. The 
main reasons for the increased prices were viewed as 
the increase in transportation cost and clearance cost. 
Opting for air freight to ensure constant availability of 
the highly demanded products was the best option due 
to decreased sea shipment as a result of low number of 
cargos during the pandemic. Since air freight is relatively 
expensive than sea shipment, the transportation costs 
increased and ultimately increased prices for those health 

commodities. In addition, the reduced port operations 
caused some consignments to stay at ports longer than 
usual, leading to added charges and ultimately impacting 
the price of essential health commodities. The increase 
in transportation cost during the pandemic was also 
highlighted in the UNICTAD report on maritime trans-
port [22]. It was also revealed that some clearance agents 
were not working in fear of the pandemic and those who 
worked increased the clearance costs resulting in higher 
prices for the products. Our findings corroborated sev-
eral other studies [15].

Delayed delivery of imported health commodities 
during the COVID-19 pandemic was mainly due to the 
declined shipping, freight, and customs activities. Dis-
rupted production activities in exporting countries 
caused ships to move from one point to another in search 
of cargos, causing delays in delivering consignments sub-
stantially. Moreover, the customs and clearing services in 
Tanzania were not functioning at their fully capacity, pos-
sibly due to restrictions imposed to fight the pandemic, 
causing delays in clearance of consignments leading to 
increased delivery time for imported health commodi-
ties. This finding is in agreement with the United Nations 
Development Program (UNDP) report on socio-eco-
nomic impact of COVID-19 in Tanzania, which high-
lighted a declining trend in the number of freight ships 
in early 2020 and further predicted that Tanzania would 
face a decline in cargo volumes and subsequent stagna-
tion of domestic logistic services [23].

To our best knowledge, this is the first study to report 
the impact of COVID-19 on the supply chain of essential 
health commodities in Tanzania.

The study, however, had some limitations, including the 
fact that it was conducted in Dar es Salaam region only, 
thus the results may not be generalized to other regions 
in the country. The study also did not include some key 
players in the health supply chain, such as health facili-
ties. In addition, the study focused on essential health 
commodities, thus data regarding the full impact of 
COVID-19 on the supply of general health commodities 
is missing. Further research is needed to investigate the 
impact of the COVID-19 pandemic on the public health 
supply chain for future targeted interventions.

Conclusion
COVID-19 pandemic led to shortage, increased prices 
and delayed delivery of essential health commodities in 
Dar es Salaam Tanzania. Leveraging on the lessons, we 
recommend preparedness measures including attracting 
investors in pharmaceutical manufacturing focusing on 
the synthesis of raw materials, stockpiling, and involving 
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