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MANAGEMENT | RESEARCH ARTICLE

Analyzing the health supply chain risks during 
COVID-19 pandemic: The moderating role of risk 
management
Courage Simon Kofi Dogbe1*, Faisal Iddris1, Evans Duah1, Patience Akuamoah Boateng2 and 
Emmanuel Mensah Kparl1

Abstract:  The outbreak of COVID-19 severely affected the achievement of the 
sustainable development goals. The American Hospital Association estimated an 
average loss of US$50.7 billion per month for US hospitals during the COVID-19 
pandemic. In the less developed economies, it costs about US$52 billion per month 
to effectively manage COVID-19. This current study, therefore, sought to assess how 
risk management practices could moderate the relationship between supply chain 
risk and healthcare delivery, during the COVID-19 pandemic. A survey research 
design was adopted, with a quantitative research approach. The study adopted 
purposive sampling technique to select 216 respondents (senior/management 
members from procurement, stores/inventory, pharmacy, and administration) of 
the selected public hospitals. Structural Equation Modelling (SEM) was run in Amos 
(v.23), to estimate the path coefficients. The study concludes that supply chain risk 
had a significant negative effect on healthcare delivery among public hospitals in 
Ghana. Also, supply chain risk management had a significant positive effect on 
healthcare delivery among public hospitals in Ghana. Finally, it was concluded that 
risk management practices positively moderated the negative effect on supply 
chain risk on healthcare delivery.

Subjects: Economics; Business, Management and Accounting; Industry & Industrial Studies 

Keywords: supply chain risk; risk management; healthcare delivery; public hospitals; 
COVID-19

1. Introduction
Effective supply chain is essential for the success of businesses (Amoako et al., 2022, 2022). Three 
key aspects of supply chain (cost-effectiveness, timely delivery, and quality), when achieved, 
contribute to the success and competitive advantage of firms (Haleem et al., 2018; Wiengarten 
et al., 2016). However, the turbulent and dynamic business environment affect the effectiveness 
and efficiency of supply chain. This turbulent and dynamic business environment, results in 
unexpected disruptions, affecting supply chain performance (Ahmed & Huma, 2021; Borah et al.,  
2023; Kauppi et al., 2016). These disruptions within the supply chain expose firms to what is 
termed supply chain risk. The outbreak of COVID-19 for example is a classic example of supply 
chain risk, where production of some goods halted, national borders closed (affecting the shipment 
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of goods), diversification of resources into essential COVID-19 medical supplies, etc. (Haque et al.,  
2022; Hebbar et al., 2020; Ngoc et al., 2021). Jiang et al. (2021) identified that, during the 
pandemic, sustainable development goals severely affected. The American Hospital Association 
estimated an average loss of US$50.7 billion per month for US hospitals during the COVID-19 
pandemic (Kaye et al., 2021). In the less developed economies, it costs about US$52 billion per 
month to effectively manage COVID-19 (Kaye et al., 2021). The present study therefore sought to 
assess the effect of supply chain risks on healthcare delivery, and how effective risk management, 
could help mitigate the effects of supply chain risks.

Effective healthcare system and delivery is important for the economic stability of any nation 
(Ngoc et al., 2021; Rasheed et al., 2021). This was evident during the COVID-19 outbreak, where 
nations with a more robust healthcare system were able to manage the virus, and quickly bounced 
back its economy (Kaftan et al., 2023). Supply chain risk however undermines the effectiveness of 
healthcare systems, it causes disruptions which negatively affects healthcare delivery. Attention 
on health supply chain risk in literature and specific attention on its impact on healthcare delivery 
in less developed countries is very limited. For example, Singh and Parida (2022) looked at the 
“Decision-making models for healthcare supply chain disruptions: review and insights for post- 
pandemic era”, while in Italy, Aldrighetti et al. (2019) also assessed “healthcare supply chain 
simulation with disruption considerations”. These notwithstanding, the economy of less developed 
countries suffered the most, during the outbreak of the pandemic, with some countries still 
struggling to bounce back their economies (Anyanwu & Salami, 2021; Ataguba, 2020). The weak 
healthcare system in developing countries was further hampered by the outbreak of the pandemic 
(Okereke et al., 2021). This therefore calls for specific attention on the effect of health supply chain 
risk on healthcare delivery in Africa, specifically Ghana, and the role of risk management.

Supply chain risk management is the process of finding good managerial ways to reduce risk in 
supply chain process (Abdel-Basset & Mohamed, 2020; Duong et al., 2021), which are essential for 
mitigating the devastating effects of the inherent risks in supply chain, arising from the turbulent 
business environment. A number of strategies have been identified to reduce the negative effects 
of supply chain risks, such as procrastination, dual sourcing and redundancy (Bastas & Liyanage,  
2018; Gupta & Ivanov, 2020; Kamalahmadi et al., 2021). Despite the importance of risk manage
ment, not much is done on risk management practices within the health sector. Senna et al. (2020) 
for example, conducted “A systematic literature review on supply chain risk management: is 
healthcare management a forsaken research field?”. The current study thus extends knowledge 
by looking at the role of risk management, in mitigating the effect of supply chain risk on 
healthcare delivery in Ghana.

The measures taken globally (travel restrictions, social distancing, and lockdowns), to reduce the 
spread of COVID-19 came at a cost. The Social Accounting Matrix multiplier model estimated that 
Ghana’s 3 weeks urban lockdown caused 27.9% drop in GDP, and making extra 3.8 million 
Ghanaians to become temporarily poor (Amewu et al., 2020). Aduhene and Osei-Assibey (2021) 
revealed that, during the peak of the COVID-19 pandemic, Ghana’s healthcare system was over
whelmed, so the country had to resort to temporary structures as isolation and treatment centers. 
Dzigbede and Pathak (2020) further added that, the outbreak of COVID-19 pushed more Ghanaians 
into poverty zone, and also led to an increase in government spending. A study by Yu et al. (2021) 
also focused on the disruptions in global supply chain and socio-economic shocks during the 
COVID-19 pandemic. With the devastating effects of COVID-19, it is essential to ascertain how 
the healthcare supply chain was also affected.

The remaining sections of the study were organized as follows. Section 2 considers the literature 
review, where consideration was given to the relationships between supply chain risks and 
healthcare delivery, supply chain risk management and healthcare delivery, and the moderating 
role of healthcare supply chain risk management. Section 3 presents the methods of the study, 
where attention was placed on population, sample, sampling technique, data collection 
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instruments, validity and reliability analyses. Section 4 presents the path analysis, while Section 5 
presents the discussion of results and theoretical contributions. Managerial implications followed, 
and finally, conclusions, limitations and future research suggestions were presented. Figure 1 
presents the conceptual framework of the study.

2. Literature review

2.1. Supply chain risks and healthcare delivery
Supply chain risk is anything that affects the in-flow and out-flow of material or information from 
a supplier to the end customer (Richardson et al., 2021). Any form of risk being physical or non- 
physical can interrupt the free flow of organization operations (Tang & Musa, 2011). The challenges 
in supply chains have exposed firms to several risks from both internal and external (Asafo-Adjei 
et al., 2023; Panova & Hilletofth, 2018). Supply chain risks can be grouped into four viz., physical, 
financial, informational, and relational (Ho et al., 2015). Physical supply chain focuses on how to 
transport goods from the manufacturer to a place where the consumer can get access. Financial 
supply chain is the flow of money in the supply chain, while informational supply chain focuses on 
both the material and monetary chains that are used to create electronic system for service 
operation. Relational supply chain focuses on the connections between producers, transporters 
and consumers.

Supply chain risks in healthcare originate from various sources, inadequate medical supply, 
unpredictable demand from customer, pharmaceutical counterfeits, low technology, strikes from 
medical practitioners, irregular power supply, infrastructure deficit, longer supply chain processes, 
unpredictable fuel and transportation prices (Shenoi et al., 2021). Health facilities do not just focus 
on reducing healthcare supply chain risks and its effect of healthcare delivery, they also focus on 
reducing and managing future risks (Fathollahi-Fard et al., 2022). Like other organizations, the 
hospital is not immune to the shocks in supply chain, and this was evident during the COVID-19 
pandemic (Goodarzian et al., 2021). The COVID-19 pandemic led to a reduction in production 
capacity, national stockpiling and ban on exports, which affected the pharmaceutical supply chain 
(Jifar et al., 2022). That notwithstanding, effective supply chain systems are needed to move 
essential pharmaceuticals from the manufacturer to end users at service delivery point 
(Goodarzian et al., 2021). Shortages were therefore recorded for some essential medicines, 
which affected the effectiveness of healthcare delivery during the COVID-19 pandemic. Sibevei 
et al. (2022) identified that supply chain risk negatively affected health systems in Iran. In the 
pharmaceutical sector, Breen (2008) identified that supply chain risk, negatively affected the 
performance of national health service. We therefore hypothesize based on the discussions that;

H1: Supply chain risk has a significant negative effect on healthcare delivery among public 
hospitals in Ghana.

2.2. Supply chain risk management and healthcare delivery
Ho et al. (2015, p. 5036) defined supply chain risk management as “an inter-organisational 
collaborative endeavour utilising quantitative and qualitative risk management methodologies to 
identify, evaluate, mitigate and monitor unexpected macro and micro level events or conditions, 

Figure 1. Conceptual 
Framework.

Dogbe et al., Cogent Business & Management (2023), 10: 2281716                                                                                                                                  
https://doi.org/10.1080/23311975.2023.2281716                                                                                                                                                       

Page 3 of 17



which might adversely impact any part of a supply chain”. Chapman et al. (2002, p. 3) also defined 
supply chain risk management as “the identification and management of risks within the supply 
chain and risks external to it, through a co-ordinated approach amongst supply-chain members, to 
reduce supply-chain vulnerability as a whole”. The aim of supply chain risk management is to make 
assessment of the potential sources of risk and to adopt strategies that will help mitigate the 
effects of the risks (Duong et al., 2021). Some supply chain risks are exogenous, thereby exerting 
serious shocks to the supply chain, leading to possible collapse and disruptions in the entire 
network (Dolgui & Ivanov, 2021; Sodhi & Tang, 2021). The ripple effects realized from these shocks 
could cause a change in the supply chain structure (Goodarzian et al., 2022). COVID-19 was an 
external shock which caused destruction in the global health supply chain system, causing 
shortages in medical supplies, affecting the effectiveness to deliver health service. Effective supply 
chain management could thus enhance health service delivery (Behera & Kannan, 2018).

Health providers’ ability to effectively manage these disruptions is essential for effective health 
service delivery (Fathollahi-Fard et al., 2021, 2022). Risk management system adds value and 
increases organizational performance (Pilbeam et al., 2012). Hospitals need to implement risk 
management system as part of the organizational culture to provide clear road map for risk 
management activities to better the organizational performance (Abdel-Basset & Mohamed,  
2020). Organizations that give more attention to risk management culture are able to withstand 
the dangers that will hit the organization in future and also respond and recover quickly from 
supply chain disruptions (Anton & Nucu, 2020). Managing risk in healthcare sector is very crucial 
because it provides the opportunity to identify the possible sources of risks in supply chain 
activities (Iqbal et al., 2017; Nazam et al., 2020). In a systematic literature review by Senna 
et al. (2020), they found that supply chain risk management positively affected healthcare man
agement. In Malawi, Kanyoma et al. (2013) identified that supply chain risk management positively 
influenced public healthcare delivery. In a similar study by Senna et al. (2022), healthcare supply 
chain risk management positively affected healthcare delivery. We therefore hypothesize based on 
the discussions that;

H2: Supply chain risk management will have a significant positive effect on healthcare delivery 
among public hospitals in Ghana.

2.3. Moderating role of healthcare supply chain risk management
Supply chain risk management has become a major consideration for organisations in recent 
times, especially with the advent of COVID-19 (Abdel-Basset & Mohamed, 2020; Mawonde et al.,  
2023). Organisations, including health service providers, are expected to build quality relationship 
with their suppliers and clients, for a superior service delivery (Hashemi et al., 2022; Khorasani 
et al., 2020). Sodhi et al. (2012) identified that risk management can improve decision-making 
processes. Risk management within a hospital is significant to protect cost and loss in the present 
and the future (Sodhi et al., 2012). Supply chain risk management gives more knowledge and 
understanding on how to implement measures to reduce dangers and problems that hinders the 
free flow of supply chain (Abdel-Basset & Mohamed, 2020).

Risk management is important to healthcare supply chain because it helps to make clear 
decisions that optimally provides strategic processes in reducing risks (Iqbal et al., 2017). Risk 
management contributes to adopting good strategies by bestowing hospitals with a set of princi
ples concerning how to properly response to unpredicted danger (Vishnu et al., 2019). It suggests 
that supply chain risk management will help hospitals to successfully initiate strategies, especially 
when it comes to healthcare delivery. Adoption of risk management strategies by health providers 
will help mitigate the effects of supply chain risks caused by the advent of the COVID-19 pandemic. 
Effective risk management strategy will therefore help to ensure effective healthcare delivery, 
despite the available risks in the health supply chain. That is, although the COVID-19 pandemic 
caused significant risks in the health supply chain (Fathollahi-Fard et al., 2022; Jifar et al., 2022), 
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healthcare providers with effective supply chain risk management strategies, were able delivery 
effective health service to patients. We therefore hypothesize that;

H3: Supply chain risk management will significantly moderate the direct impact of supply chain 
risk and healthcare delivery among public hospitals in Ghana.

3. Methods

3.1. Population, sample and sampling technique
There are two groups of public hospital, which are Government and Christian Health Association of 
Ghana (CHAG). Although there are some other health facilities such as Clinics, Health Centres, 
Maternity Homes, and CHPS, this present study only focused on health facilities classified as main 
stream hospital by Ministry of Health. These hospitals were selected because they provided 
a comprehensive health service and served a larger community. Local authorities were also not 
included in the study, because the study focused specifically on healthcare delivery, and hospital 
staff were the best category of respondents to offer the required information. The unit of analysis 
was the healthcare sector, as the study focused on healthcare delivery. Multiple respondents were 
selected from one hospital because different units of the hospital might have different view on the 
effectiveness of healthcare delivery. Having multiple respondents therefore provides an avenue for 
a wholistic assessment of the healthcare delivery of the hospitals, as was also done in a study by 
Iddris et al. (2022) in the insurance sector. Purposive sampling technique was used in selecting 
senior staff from the supply chain, procurement, stores, pharmacy and administrative units of the 
selected public hospitals in Ashanti region of Ghana. Out of the 38 public hospitals in the region, 27 
agreed to participate in the study, which was considered adequate enough for the study. In each 
of the hospitals, two procurement staff, two stores/inventory staff, two pharmacy staff, and two 
administrative staff were selected. This gave a total of 6 respondents from each hospital, giving 
a total of 216 responses. The analysis was therefore based on 216 responses. The respondents 
were senior/management members of the selected hospitals.

3.2. Data collection instruments
Structure questionnaire was used as data collection instrument for the study. Self-administered 
questionnaire was adopted since respondents could read and write. However, when clarification 
was sought, the researcher is available to clarify. The questionnaire had four parts. Part 
I contained respondents’ information, and Part II assessed healthcare supply chain risks. Part 
III determined the healthcare supply chain risks management practices engaged by the hospi
tals; and Part IV ascertained the healthcare deliver at the various hospitals. Items from Part II to 
IV were answered on a Likert scale of 1-Strongly Disagree, 2-Disagree, 3-Indifferent, 4-Agree, and 
5-Strongly Agree. The measurement items under healthcare supply chain risk were adapted from 
Sreedevi and Saranga (2017) and Macdonald et al. (2018); while those of healthcare supply chain 
risk management were adapted from Fan and Stevenson (2018) and Manhart et al. (2020); and 
those of healthcare performance were also adapted from Hebbar et al. (2020) and Gordon et al. 
(2020).

3.3. Data validity and reliability analysis
The study conducted a Structural Equation Modelling (SEM) which was run in Amos (v.23). As 
a methodological approach, running any estimation models such as SEM requires the data to be 
tested as valid and reliable. Else the estimated results will be misleading. For this reason, a number 
of approaches were taken to ensure the data used in the model estimation were valid and reliable. 
As part of SEM, it is expected that the Exploratory Factor Analysis (EFA) and Confirmatory Factor 
Analysis (CFA) are presented to ensure the soundness of the path estimates. Discriminant validity 
was also checked.
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An Exploratory Factor Analysis (EFA) was run in SPSS (v.23). There were three main constructs for 
the study, which were supply chain risk, supply chain risk management, and healthcare delivery. 
Supply chain risk however was a higher/second-order dimension with six first-order variables which 
were demand risk, delay risk, inventory risk, supply risk, system risk, and transportation risk. This 
therefore gave a total of 8 variables, including supply chain risk management and delivery. The 
questionnaire 3 measurement items for demand risk, 4 measurement items for delay risk, 4 
measurement items for inventory risk, 6 measurement items for supply risk, 3 measurement 
items for systems risk, 5 measurement items for transportation risk, 6 measurement items as 
supply chain risk management practices, and 10 items were used in measuring healthcare 
delivery. The EFA helped to determine if these measurement items correctly loaded under the 
respective observed variables. A minimum factor loading of 0.5 was expected, and measurement 
items were also expected to load under their respective latent variables. Measurement items which 
failed to meet these criteria were deleted. After the EFA process, two measurement items from 
healthcare deliver were deleted, and 1 item each were deleted from transportation risk and supply 
chain management practices.

The extraction method was the Principal Component Analysis, while the rotation method was 
Varimax with Kaiser Normalization. The rotation converged in five iterations, with the Eigenvalues 
for each of the extracted factors being greater than 1. The total variance extracted (TVE) was 
expected to be at least 50%, and from Table 1, we realize the TVE for this study was 79.54%, which 
was very high. The Kaiser–Meyer–Olkin (KMO) Measure of Sampling Adequacy, and a minimum of 
0.6 is expected. This study however scored 0.87.9. The Bartlett’s Test of Sphericity is expected to be 
statistically significant, to indicate there exist adequate relationships between the variables to 
warrant EFA. Results for this were statistically significant (x2 = 5373.422; Sig. = 0.000), indicating 
EFA was appropriately conducted. The correlation Determinant is expected to be not equal to zero 
(0), which signifies positive assurance. The Determinant for this EFA was 0.03 (greater than 0), 
indicating there was great assurance in the data used for the estimation.

After the EFA met the individual thresholds, CFA was further run using the data, as presented in 
Table 2. Just like the EFA, the standardized factor loadings for each measurement variables are 
expected to be at least 0.5. From the CFA results, the least factor loading was 0.634 (HCD3), which 
indicated that all the measurement items had factor loading of greater than the minimum 
expected value of 0.5. This was accomplished for all the retained measurement items, showing 
the measurement items positively affect the proposed latent variables. The Cronbach’s Alpha (CA) 
for all the variables were larger than the minimum expected value of 0.7, indicating there was high 
internal consistency (reliability) among the measurement variables.

As per model fit indices, CMIN/DF is expected to be less than 3, GFI should be at least 0.8, TLI 
and CFI are all expected to be greater than 0.9, whiles RMSEA and SRMR are also expected to be 
less than 0.08 (Hair et al., 2010). From Table 2, it is shown that the outcome met these thresholds, 
and so it was concluded that the data appropriately fit the construct model. To attain common 
validity, Average Variance Extracted (AVE) should be greater than 0.5, with Composite Reliability 
(CR) and Cronbach’s alpha (CA) also being at least 0.7 (Fornell & Larcker, 1981), and these were 
also achieved as presented in Table 2. Figure 2 presents the output of CFA.

The study assessed discriminant validity by comparing the square-root of Average Variance 
Extracted (√AVE) to the respective inter-correlation coefficients. To claim discriminant validity, the 
√AVE should be higher than the respective inter-correlation coefficients (Bamfo et al., 2018). As 
was the case in Table 3, the least √AVE was 0.740, which was more than the highest correlation 
score of 0.631. Another area in model estimation is multicollinearity, that is, high correlation 
among two predicting variables. Coefficients of 0.8 are usually considered as high, which may 
cause confounding effect in the model estimation. The highest coefficient score of 0.631 however 
indicates multicollinearity was not a challenge to the reliability of the model estimated. It was 
therefore concluded from the CFA analysis, that the data was valid for model estimation.
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Table 2. Confirmatory Factor Analysis (CFA)
Model Fitness: CMIN=851.33; DF=431; CMIN/DF=1.98; p-value=0.06; 
GFI=0.825; PClose=0.126; TLI=0.931; CFI=0.953; RMSEA=0.063; 
SRMR=0.032

Std. Factor 
Loadings

Supply Chain Risk (SC RISK): CA=0.883; CR=0.886; AVE=0.565
Supply Risk (SUPPLY): CA=0.856; CR=0.905; AVE=0.616 0.696
SUP1 0.822

SUP2 0.848

SUP3 0.751

SUP4 0.694

SUP5 0.810

SUP6 0.773

Demand Risk (DEMAND): CA=0.828; CR=0.886; AVE=0.723 0.762
DEM1 0.954

DEM2 0.777

DEM3 0.810

Delay Risk (DELAY): CA=0.922; CR=0.852; AVE=0.590 0.758
DEL1 0.891

DEL2 0.869

DEL3 0.843

DEL4 0.906

Inventory Risk (INVENTORY): CA=0.866; CR=0.895; AVE=0.587 0.807
INV1 0.739

INV2 0.811

INV3 0.702

INV4 0.815

System Risk (SYSTEM): CA=0.870; CR=0.864; AVE=0.616 0.770
SYS1 0.807

SYS2 0.818

SYS3 0.705

Transportation Risk (TRANSPORT): CA=0.807; CR=0.892; AVE=0.735 0.713
TRAN1 0.871

TRAN2 0.805

TRAN3 0.662

TRAN4 0.788

Supply Chain Risk Management (RISK MGT): CA=0.849; CR=0.869; AVE=0.575
SCRM1 0.682

SCRM2 0.761

SCRM3 0.880

SCRM4 0.830

SCRM5 0.607

Healthcare Delivery (HC DELIVERY): CA=0.898; CR=0.906; AVE=0.548
HCD1 0.686

HCD2 0.841

HCD3 0.634

HCD4 0.812

HCD5 0.823

(Continued)
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Table 2. (Continued) 

Model Fitness: CMIN=851.33; DF=431; CMIN/DF=1.98; p-value=0.06; 
GFI=0.825; PClose=0.126; TLI=0.931; CFI=0.953; RMSEA=0.063; 
SRMR=0.032

Std. Factor 
Loadings

HCD6 0.641

HCD7 0.669

HCD8 0.782

***Sig. at 1% 

Figure 2. Diagrammatic presen
tation of CFA.

Table 3. Discriminant validity
Variables 1 2 3
SC_RISK (1) 0.740
RISK_MGT (2) 0.542*** 0.758
HC_DELIVERY (3) −0.592*** 0.631*** 0.752
“***Sig. at 1%; **Sig. at 5%; √AVE are bold and underlined” 
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4. Path analysis
Structural Equation Modelling (SEM) was run in estimating the path coefficient using Amos (v.23) 
after checking data reliability and validity. The results were presented in Table 4 and Figure 3. The 
study controlled for one variable, which was the type of hospital (be it CHAG or Government). The 
type of hospital was controlled for because this could influence the outcome of the study, and its 
effects must therefore be considered. From the analysis, hospital type had a positive and signifi
cant effect on healthcare delivery (HC_DELIVERY). The type of hospital was categorical data and 
was coded 0=CHAG and 1=Government. A positive coefficient therefore indicates government 
hospitals performance significantly better than CHAG.

First, the study sought to assess the effect of supply chain risks on healthcare delivery among 
public hospitals in Ghana. From the results presented, it was realized that supply chain risk 
(SC_RISK) had negative influence on healthcare delivery (β ¼ � 0:592; C:R: ¼ � 6:687). This implies 
that supply chain risks were detrimental to the healthcare delivery (performance) of public 
hospitals. Based on these results, H1 (supply chain risk has a direct negative effect on healthcare 
delivery among public hospitals in Ghana) was therefore accepted. It is therefore understood that 
supply chain risks such as demand, delay, inventory, supply, systems, and transportation, had 
a negative toll on the effectiveness of healthcare delivery among public hospitals in Ghana. 
Secondly, the study sought to assess the effect of supply chain risks management practices on 
healthcare delivery among public hospitals in Ghana. From the results presented, it was realized 
that supply chain risk management (RISK_MGT) was positively associated with healthcare delivery 
(β ¼ 0:440; C:R: ¼ 7:248). This implies that, risk management practices such as, prioritizing risk 
events based on severity of impact to hospital; involving clients in identifying and reducing future 
supply chain risks; understanding stakeholders to deal with any problems relating to cost in 
material supplying and realizing how to plan and manage risks, had a positive influence on 
healthcare delivery. Based on these results, H2 (supply chain risk management has a direct positive 
effect on healthcare delivery among public hospitals in Ghana) was therefore accepted.

The study also assessed the moderating role of supply chain risk management practices, in the 
relationship between supply chain risks and healthcare delivery among public hospitals in Ghana. 
From the results presented, the interaction term (SCR_RM) is positively associated with healthcare 
delivery (β ¼ 0:341; C:R: ¼ 4:871). SCR_RM as a variable represents the multiplication of the resi
duals of supply chain risks and risks management practices. This implies that, risk management 
practices positively moderated the negative effect on supply chain risk on healthcare delivery. That 
is, although supply chain risk has a negative effect on healthcare delivery, hospitals with effective 
risk management practices are able to counter this negative effect. Figure 3 presents the interac
tion diagram, the highest score for healthcare delivery was when there was both low supply chain 
risks and risk management practices (blue line). This is so because when there is no or less risk, 
there will be no or less need for risk management practices. Risk management practices are to 
counter risk, so where there is no risk, there is no need for investment in risk management 
practices. Hospitals could therefore channel risk management investments into other areas of 
business operations for an enhanced health service delivery. In a similar manner, Figure 4 shows 
that when supply chain risk is high, but there is low-risk management efficiency, healthcare 

Table 4. Path Estimates
Direct Paths Std. Estimate S.E. C.R.
Hospital Type → 
HC_DELIVERY

.210 0.106 2.410**

SC_RISK → HC_DELIVERY −.592 0.067 −6.687***

RISK_MGT → HC_DELIVERY .440 0.070 7.248***

SCR_RM → HC_DELIVERY .341 0.123 4.871***

“Bootstrap Bias-Corrected Confidence Interval at 95%; ***Sig. at 1%; **Sig. at 5%” 
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delivery was at its lowest (blue line). Healthcare delivery was however much higher when there 
was high-risk management practice (orange line) to counter the negative effect of high supply 
chain risks. Based on these results, H3 (supply chain risk management will moderate the relation
ship between supply chain risk and healthcare delivery among public hospitals in Ghana) was 
therefore accepted.

5. Discussion of results and theoretical contributions
Supply chain risk was identified to have a significant negative effect on healthcare delivery among 
public hospitals in Ghana. Supply chain risks emanating from inventory, delay, supply/procurement, 
transportation, demand and system, negatively affected the effectiveness of healthcare delivery. 

Figure 3. Structural paths.

Figure 4. Interaction between 
supply chain and risk supply 
chain risk management.
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A study by Jifar et al. (2022) to assess the impact of COVID-19 on pharmaceutical shortages and 
supply disruptions for non-communicable diseases among public hospitals in Ethiopia also came to 
similar findings. Fathollahi-Fard et al. (2022) proposed a sustainable and robust home healthcare 
logistics, as a response to the COVID-19 pandemic. In the Iranian health sector, Sibevei et al. 
(2022) identified that supply chain risk negatively affected health systems. Similarly, Breen (2008) 
found that, supply chain risk had a negative effect on the performance of national health service.

Moreover, supply chain risk management was found to have a significant positive influence on 
healthcare delivery among public hospitals in Ghana. Managing risk is vital to know the future sources 
and causes of the in supply chain process. This implies that, risk management practices such as, 
prioritizing risk events based on severity of impact to hospital; involving clients in identifying and 
reducing future supply chain risks; understanding stakeholders to deal with any problems relating to 
cost in material supplying and realizing how to plan and manage risks, had a positive influence on 
healthcare delivery. This finding of the study further contributes to contingency theory, which place 
emphasis on making decision based on the situation at hand because there is no one best way to 
make decision (Burns & Stalker, 1961). Gordon et al. (2020) also stated the need to set official 
procedures for managing risk in and among organizations. Senna et al. (2020) conducted 
a systematic literature review on supply chain risk management within the healthcare sector. They 
concluded supply chain risk management entails an understanding that supply chain represents a set 
of processes with potential risks, and these risks could be managed through identification, assess
ment, mitigation and monitoring. Prior studies (Senna et al., 2020, 2022), concluded that supply chain 
risk management positively affected healthcare management. Similarly, in Malawi, Kanyoma et al. 
(2013) concluded that supply chain risk management positively influenced public healthcare delivery.

Lastly, the study found that risk management practices positively moderated the negative effect on 
supply chain risk on healthcare delivery. That is, although supply chain risk has a negative effect on 
healthcare delivery, hospitals with effective risk management practices are able to counter this negative 
effect. This was in line with past studies such as McShane et al. (2011) and Haque and Islam (2013) who 
identified risk management as a critical tool to nullify inevitable supply chain risks. It was realized that, 
the highest score for healthcare delivery was when there were both low supply chain risks and risk 
management practices (Figure 3). This was so because when there is no or less risk, there will be no or less 
need for risk management practices. Risk management practices are to counter risk, so where there is no 
risk, there is no need for investment in risk management practices. Hospitals could therefore channel risk 
management investments into other areas of business operations for an enhanced health service 
delivery. In a similar manner, healthcare delivery was at its lowest when risk in supply chain is high, 
but there is poor-risk management. Healthcare delivery was however much higher when there was high- 
risk management practice to counter the negative effect of high supply chain risks (Fathollahi-Fard et al.,  
2022; Goodarzian et al., 2021, 2021). Govindan et al. (2020) assessed the decision support system for 
demand management in healthcare supply chains during the COVID-19 pandemic.

6. Managerial implications
It must be realized that some supply chain risks are inevitable. As such, the only option left is to 
hedge around it by adopting appropriate risk management practices. For example, the COVID-19 
pandemic has had a significant effect on healthcare supply chain, and this risk was inevitable. 
Firms or health facilities with proactive risk management practices will however be able to cope 
with the disruptions in supply chain. The findings of the study provide some important implications 
to management of health facilities.

First, management of hospitals should involve their suppliers in the supply chain process to be 
able to identify future risks. By this, both parties could brainstorm on the potential risks’ occur
rences, and how to best solve them together. Since every supply chain is made up of many actors, 
it is expedient to involve them all in the identification and mitigation of potential risk which will 
affect the supply chain.
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Second, management must share cost which emanates from supply chain disruptions, with 
supply chain members like suppliers. This agreement must be contractual, that is well-documented 
to make them binding on all parties. By doing so in case of any eventuality, cost could be shared to 
reduce the burden of the hospitals. For example, there could be a contractual agreement between 
hospitals and pharmaceutical drug suppliers that expired goods/medicine (which is associated 
with inventory risk) could be returned and cost of goods/medicines shared based on predefined 
percentage term. Whenever problem arise during material supply, management (hospitals) and 
suppliers must mutually bear the responsibility.

Finally, hospitals should follow the laid down procedures for managing risk in their operations. 
Management must invest in the process/technology of risk identification, engage experts on risk 
analysis, must develop plan on how to counter the risks, and subsequently establish the control 
measures.

7. Conclusions and future Research suggestions
The study assessed the moderating effect of risk management practices in the relationship 
between supply chain risk and healthcare delivery among public hospitals in Ghana. It was 
concluded that supply chain risk negatively affected healthcare delivery during the COVID-19 
pandemic. Risk management practices, however, had significant positive effect on healthcare 
delivery. Finally, it was concluded that risk management practices positively moderated the 
negative effect of supply chain risk on healthcare delivery. That is, although supply chain risk 
has a negative effect on healthcare delivery, hospitals with effective risk management practices 
are able to counter this negative effect.

The present study used demand risk, delay risk, inventory risk, supply risk, system risk, and 
transportation risk, as the first-order variable for the second-order variable (supply chain risk). The 
influence of COVID-19 on these supply chain risks may not be the same across board. As such, it is 
essential to consider the individual effects of supply chain risk dimensions, on health service 
delivery. Future studies could therefore pay attention to this. This may offer new insights into 
the effect of supply chain risk on healthcare delivery.
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