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Abstract

5. Crossref

Purpose: Procurement process and practices are crucial components in the successful realization
of universal healthcare and in particular the availability of essential drugs. Despite multifaceted
efforts and inputs to promote the quality of the procurement process challenges still exists in the
availability of essential drugs. This study aimed to establish the influence of procurement planning,
supplier selection, procurement financing and needs assessment on availability of essential drugs
in the public health facilities in Mombasa County, Kenya. This was a cross-sectional descriptive
study design which targeted level 4 and 5 health facilities in Mombasa County. The study target
population was 1216 health workers who included medical laboratory personnel, clinical officers
and medical officers, nurses, pharmacists and pharmaceutical technologists. The study sample was
301.

Methodology: Stratified sampling approach was used to distribute the sample among the cadre and
random sampling method was used to select the respondents from each strata. Quantitative data
was collected using a structured questionnaire.

Findings: The study found that procurement planning, supplier selection, procurement, financing
and needs assessment were significant factors in influencing the availability of essential drugs with
P<0.05.

Unique Contribution to Theory, Policy and Practice: The study recommended that counties
conduct a comprehensive and regular need assessment of essential drugs in public health facilities,
that they develop a robust procurement planning strategy that aligns with the identified needs and
available financing, that there should be a transparent and competitive supplier selection process,
and to establish strategic partnerships with international organizations, non-governmental
organizations, or donor agencies that are committed to improving healthcare access.

Keywords: Procurement Process, Procurement Planning, Supplier Selection, Procurement
Financing, Needs Assessment.
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1.0 Introduction

The medical procurement process is closely interconnected with various health system pillars.
Governance and leadership establish transparent policies, while health information systems provide
essential data (Pham et al., 2019). A knowledgeable health workforce ensures quality procurement
without overspending. Adequate financing facilitates a smooth process, and optimized
procurement affects the availability of medical products. Efficient procurement positively affects
service delivery and health system financing (Robertson et al., 2022). Health system governance
ensures adherence to policies and transparency. These pillars collectively form a reliable medical
procurement system vital for optimal healthcare delivery.

In recent decades, Kenya's public procurement system has undergone significant development.
From lacking regulations in the 1960s to being regulated by Treasury Circulars in the subsequent
decades. The introduction of the Public Procurement and Disposal Act (PPDA) in 2005 and the
Procurement Regulations of 2006 established new standards for public procurement in the country
(Kazungu et al., 2021). As healthcare demands and technological advancements have evolved,
Kenya's healthcare system has grown, resulting in an increased demand for medical supplies
(Mubhia et al., 2017). Consequently, the medical procurement process has become more complex,
necessitating effective policies and practices to address the population's healthcare needs.

Kenya has established a robust regulatory framework to govern medical procurement and uphold
transparent and accountable practices. This framework includes key policies that guide the
procurement process, such as the Public Procurement and Disposal Act, which fosters
transparency, fairness, and competition in the public sector, including healthcare (Muiruri et al.,
2019). Another crucial policy is the Essential Drugs and Medicines Policy, which prioritizes the
accessibility and availability of essential drugs and medicines in healthcare facilities nationwide,
emphasizing efficient procurement to prevent shortages and wastage (Mbau et al., 2018). Health
Sector Strategic and Investment Plan outlines the strategic direction for the healthcare sector.

Despite having established policies, Kenya encounters challenges in its medical procurement
process that affect its efficiency and effectiveness. Currently, the procurement system suffers from
fragmentation, with various healthcare facilities and entities conducting individual procurement,
resulting in duplication, increased costs, and inconsistencies in the quality of medical supplies
(Kazungu et al., 2021). Limited transparency remains a concern, raising issues of corruption and
resource mismanagement, highlighting the need to enhance transparency for public trust and fair
procurement practices. The medical supply chain in Kenya also faces hurdles in distribution and
storage, causing delays and inefficiencies in delivering crucial medical supplies to the facilities in
need. Restricted budget allocations for healthcare procurement create a significant barrier to
acquiring adequate and high-quality medical supplies, particularly in rural and underserved areas
(Njoki, 2018). Addressing these challenges is essential to optimize Kenya's medical procurement
process and ensure timely and equitable access to vital healthcare resources.
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The medical procurement process in Mombasa County faces challenges like limited resources,
complex regulations, supply chain disruptions, transparency, and corruption. Prioritizing
transparency and accountability through proper documentation, adherence to guidelines,
competitive bidding, and regular audits can optimize the process. Despite being constitutionally
mandated to handle health-related matters in Kenya, county governments are not obligated to
source medicines and medical supplies exclusively from the country's medical supplies agency,
KEMSA (Omoga, 2021). This is noteworthy despite KEMSA's advantage in bulk procurement,
which enables cost-saving economies of scale. Most counties lack well-defined procurement plans
and procedures for acquiring medicines, resulting in compromising the quality of medicines
sourced from other suppliers and interfering with the national government's Ministry of Health's
Kenya Essential Medicines List (KEML). Consequently, there are frequent shortages of medicines,
procurement at inflated prices, and instances of corruption. Despite these challenges, there is
paucity of local studies on the influence of the procurement process on access to essential drugs in
the public health facilities (Omoga, 2021; Muhia et al., 2017).

The aim of this study was to evaluate the influence of procurement process on availability of
essential drugs in the public health facilities of the Mombasa County, Kenya. Specifically, the study
sought to determine the influence of procurement planning, supplier selection, procurement
financing and needs assessment on availability of essential drugs in the public health facilities in
Mombasa County in Kenya.

2.0 Materials and Methods

This was a cross-sectional descriptive research study design with quantitative data. The study was
carried out in public health facilities in Mombasa County. The target population was all 1216 health
workers who included the medical laboratory personnel, clinical officers and medical officers,
nurses, pharmacists and pharmaceutical technologists. The study was carried out in all level 4 and
level 5 public health facilities in Mombasa County. The study sample population of 301
respondents was determined using the Yamane (1967). Stratified sampling procedure was used to
proportionately assign the sample among the five health workers cadres. Within each stratum,
random sampling approach was used to select the respondent. A structured questionnaire was used
to collect quantitative data. Statistical Package for Social Sciences (SPSS) version 26 was used to
analyze the data. Descriptive statistics included frequencies, percentiles, means, and standard
deviations, while inferential statistics was done using Pearson correlations to determine the
magnitude and direction of the association between the study variables. Finally, multiple
regressions were run to find out the collective predictive power of the independent factors on the
dependent variables.

3.0 Results and Discussion

The study achieved a response rate of 74% which was acceptable for the statistical analysis
(Mugenda & Mugenda, 2009). The background information on the respondents revealed that most
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130(58%) were female, 118(53%) were diploma holders, and 131(59%) had worked in the facility
for 6-10 years. See Table 1.

Table 1:

Demographic Information

Characteristics n %
Sex

Male 93 42
Female 130 58
Total 223 100
Age (years)

<25 15 7
26-35 102 46
36-45 76 34
>46 30 14
Total 223 100
Highest Education Level

Certificate 15 7
Diploma 118 53
Degree 52 23
Post graduate level 38 17
Total 223 100
Duration of Service in the Facility (in years)

<5 14 6
6- 10 131 59
11- 15 27 12
>16 51 23
Total 223 100

i) Procurement planning of essential drugs in public health facilities

Overall, the respondents agreed that procurement planning was well done. The respondents agreed
that procurement planning allowed health facilities to strategically source essential drugs from
reputable suppliers (Mean=4.96), that there was data-driven decision making within the facilities
(Mean=4.23) and that there was prioritizing essential drugs (Mean=4.07). See Table 2.
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Table 2:

Procurement planning of essential drugs in public health facilities

Statements Disagree Agree Mean Std.

Deviation
n(%o) n(%o)

i.  Procurement planning allows health 10(5) 213(95) 4.96 20742
facilities to strategically source essential
drugs from reputable suppliers.

ii.  There is data-driven decision making within 25(11)  198(89) 4.23 .63436
the facilities

iii.  There is prioritizing essential drugs 29(13)  194(87) 4.07 77358

iv. There is compliance with the set56(25) 167(75) 3.90 .81270
procurement regulations

v. Inventory levels are optimized in the 61(27) 162(73) 3.81 71057
facilities

vi.  The procurement for essential drugs meets 67(30)  156(70) 3.71 .67801
the set timelines

vii.  Coordinating with suppliers is done 79(35)  144(65) 3.65 .69234
throughout the process

viii.  Forecasting the demand for essential drugs 60(27)  163(73) 3.62  1.10812
based on historical data, disease prevalence,
population trends is frequently done

iX.  Procurement costs are fairly regulated 62(28) 161(72) 3.50 1.04353

These study findings agree with Ogolla et al., (2022) results which concluded that it is important
to adhere to procurement procedures in determining availability of medicine. Strict adherence to
relevant regulations is stressed to guarantee the quality and safety of essential medicines and
supplies. The findings also agree with PAHO (2018) study which found that procurement timelines
were essential for timely availability of essential medicines and considering procurement costs
ensures optimal resource utilization.

ii) Supplier selection of essential drugs in public health facilities

In determining supplier selection of essential drugs the results revealed that most of the respondents
agreed with the following statements: supplier's ability to respond promptly to emergency
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situations or disease outbreaks was considered (Mean=4.49), contract compliance was observed in
the selection of suppliers (Mean=4.36), product quality was central in the selection of suppliers
(Mean=4.28) and that contracts were given to suppliers with steady and consistent flow of essential
drugs (Mean=4.26). See Table 3.

Table 3:

Supplier Selection of essential drugs in public health facilities

Statements Disagree Agree Mean  Std.
n(%) n(%) Deviation

i.  Supplier's ability to respond promptly to 2(1) 221(99) 4.49 .50100
emergency situations or disease outbreaks is
considered

ii.  Contract compliance is observed in the 37(17)  186(83) 4.36 75211
selection of suppliers

iii.  Product quality is central in the selection of 7(3) 216(97) 4.28 45123
suppliers

iv.  Contracts are given to suppliers with steady 23(10)  200(90) 4.26 .90153
and consistent flow of essential drugs

v. Suppliers offering a diverse range of 35(16)  188(84) 4.25 .70849
essential drugs are considered first

vi.  There are strong partnerships with suppliers 2(1) 221(99) 4.19 .38824
to foster long-term collaborations

vii.  Suppliers with competitive prices have 38(17)  185(83) 4.09 91785
upper hand to be selected

viii.  Suppliers with extensive and efficient 50(22)  173(78) 3.99 .84358
distribution network are given priority

iX.  Supplier selection prioritize suppliers that 29(13) 194(87) 3.93 .66051
comply with local and international
regulations in the facilities

The results imply that the respondents were aware of the various roles of supplier selection in
enhancing availability of essential drugs in the public health facilities of the Mombasa County. The
results agree with Ogunlana et al., (2019) who emphasized the need for a supplier selection process
based on clear and regularly reviewed criteria. Khan et al., (2020) found that there are significant
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implications for entities responsible for procuring essential drugs highlighting that these
organizations must scrutinize factors such as product quality, pricing, and compliance during
supplier selection, while maintaining a regularly updated, clear set of criteria for this process.

iii) Procurement financing of essential drugs in public health facilities

Overall, the respondents did not agree that there was an adequate financing of procurement of
essential drugs in public health facilities in Mombasa County. The respondents agreed that
procurement expenses were regularly monitored (Mean=4.10) and that the procurement financing
was predictable ensuring a continuous supply of essential drugs (Mean=3.85). However, the
respondents disagreed that financing mechanisms were flexible to allow public health facilities to
adapt to fluctuating demand and changing healthcare needs (Mean=3.45), that adherence to budget
allocations was maintained (Mean=3.38), and that budget allocation matched the needs highlighted
(Mean=2.98). See Table 4.
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Disagree Agree

Std.
[0) 0,
n(%) n(%) Mean Deviation
i. Procurement expenses are regularly 15(7) 208(93) 410 47377
monitored
ii.  The procurement financing is predictable 43(19) 180(81) 3.85 .69786
ensuring a continuous supply of essential
drugs
iii.  Procurement process is cost effective 50(22) 173(78) 3.73 1.00417
iv.  Financing mechanisms are flexible to allow 83(37) 140(63) 345  .92331
public health facilities to adapt to fluctuating
demand and changing healthcare needs
v. Adherence to budget allocations is105(47) 118(53) 3.38  1.13177
maintained
vi.  Budget execution is transparently done and 83(37) 140(63) 3.32 .91226
reported
vii.  Financial sources are sufficient to procure 118(53)  105(47) 3.31 1.21927
essential drugs
viii.  There is timely disbursement of funds 112(50)  111(50) 3.11 1.07263
iXx. Budget allocation matches the needs 121(54) 102(46) 298  .96779
highlighted
X.  Essential drugs are covered and adequately 142(64)  81(36) 296  1.01927

funded by insurance schemes

The results are in line with Otieno et al., (2020) who found that inadequate funding for medicines
was the main reason for stock outs of essential medicines in public health facilities in Bungoma
County, Kenya. Dussault et al., (2017) results found that the impact of decentralized purchasing
depended on a number of factors, including the way in which decentralized purchasing was
implemented, the level of government support, and the availability of data and information.
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iv) Needs assessment of essential drugs in public health facilities

In this study, the respondents generally agreed that needs assessment was regularly done. They
agreed that medicine dispensing rate was frequently assessed (Mean=4.65), disease burden
determined the amount of drugs procured (Mean=4.00) and that analyzing the utilization patterns
of essential drugs was used to identify trends and potential issues (Mean=3.90). See Table 5.

Table 5:

Need Assessment of essential drugs in public health facilities

Disagree  Agree Std.
n(%o) n(%o) Mean Deviation
i.  Medicine dispensing rate is frequently 12(5) 211(95) 4.65 57896

assessed

ii.  Monitoring stock-out frequency is key in 25(11) 198(89) 4.07 53689
the availability of essential drugs

iii.  Disease burden determines the amount of 14(6) 209(94) 4.00 34871
drugs procured

iv. The facilities adhere to the official 28(13) 195(87) 3.94 43621
essential drug list or formulary

v. Drug storage conditions are assessed to 52(23) 171(77) 3.91 .63360
maintain their efficacy and safety.

vi.  Analyzing the utilization patterns of 25(11) 198(89) 3.90 57197
essential drugs is used to identify trends
and potential issues

vii.  The facilities often determine the average 41(18) 182(82) 3.81 .61545
duration of essential drugs stock-outs

viii.  Medicine expiry and wastage rates guides 63(28) 160(72) 3.78 54023
the procurement frequency

The results agree with Teshome et al., (2022) that the frequency of stock-outs was significantly
lower in facilities that had conducted needs assessment and Afolabi et al., (2021) found that the
duration of stock-outs was significantly shorter in facilities that had conducted needs assessment.
Further, the results agreed with Irfan et al., (2020) who found that the prevalence of medicine
expiry and wastage was significantly lower in facilities that had conducted needs assessment.
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v) Availability of essential drugs in public health facilities

The respondents agreed that there essential drugs were available in public health facilities in
Mombasa County. The respondent agreed that the stock-outs of essential drugs in health facilities
was reduced (Mean=4.28) and that quantity of essential drugs procured is maintained (Mean=4.25).
These results agree with the findings of Li et al. (2020) that gaps in both availability and
affordability of essential drugs in Hefei, showed that despite state policies, the high costs associated
with these medicines pose an additional hurdle for residents.

vi) Bivariate Analysis

Bivariate analysis using the Pearson correlations revealed that procurement planning, supplier
selection, procurement financing and needs assessment had a positive and significant correlation
with availability of essential drugs with r= -.259, r=.211, r=.273 and r=.673 respectively with a
P<0.05. These findings agree with Teklay et al., (2022) that procurement planning was a significant
determinant of availability of essential drugs. Smith, Jones, and Brown (2021) found that supplier
selection significantly influenced the availability of essential drugs in the United States. Others
were Dussault et al., (2017) and Mengistu et al., (2016) found that procurement financing
significantly and positively influenced the availability of essential drugs. Similarly, a study by
Kumar et al. (2019) also found that needs assessment significantly influenced availability of
essential drugs.

A multiple regression analysis revealed that procurement planning, supplier selection, procurement
financing, and needs assessment significantly influence the availability of essential drugs in public
health facilities (p < 0.05). A unit increase in procurement planning, supplier selection,
procurement financing, and needs assessment corresponds to a 7.9%, 8.5%, 15.7%, and 60.9%
increase in available essential drugs, respectively. This aligns with previous studies: Ishola et al.
(2019) noted a substantial positive impact of essential drugs programs, while Teklay et al. (2022),
Muiruri et al. (2019), Mengistu et al. (2016), Ndeezi et al. (2015), and De Walque et al. (2018)
found significant influences of procurement planning, supplier selection, and procurement
financing. Additionally, needs assessment's impact on drug availability was supported by Irfan et
al. (2020), Afolabi et al. (2021), and Teshome et al. (2022).

Conclusions

The study concludes that essential drugs were available in public health facilities. All the variables
under study (procurement planning, supplier selection, procurement financing and needs
assessment) had positive and significant influence on availability of essential drugs in public
facilities with P=<0.05. Finally, the study concludes that needs assessment was the most significant
factor influencing the availability of essential drugs then procurement financing.

Recommendations
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I.  In promoting need assessment there is need to conduct a comprehensive and regular need
assessment of essential drugs in public health facilities. The assessment should involve
collaboration between healthcare professionals, administrators, and relevant stakeholders.

ii.  In enhancing procurement planning, the study encourages the development of a robust
procurement planning strategy that aligns with the identified needs and available financing.

iii.  In boosting supplier selection, there should be a transparent and competitive supplier
selection process. Engaging in a thorough evaluation of potential suppliers, considering
factors such as product quality, reliability, cost-effectiveness, delivery capabilities, and
adherence to regulatory requirements.

iv.  In promoting procurement financing, study recommends for establishment of partnerships
with international organizations, non-governmental organizations (NGOs), or donor
agencies that are committed to improving healthcare access.

References

Afolabi, A. O., Olaleye, A. O., & Osibogun, A. O. (2021). Influence of needs assessment on the
availability of essential drugs in public health facilities in Nigeria. Nigerian Journal of
Clinical Practice, 24(8), 1103-1109.

Brown, J. A, Zhang, J., & Zhang, H. (2018). Assessing the efficiency of the medical procurement
process in the United States. Healthcare Management Review, 43(3), 257-267.

De Walque, D., Gertler, P. J., & Bautista-Arredondo, S. (2018). Performance-based financing,
family planning, and contraceptive use in Cameroon. World Bank Policy Research
Working Paper, (8677). Retrieved from
https://openknowledge.worldbank.org/handle/10986/30966

Dussault, G., Meessen, B., & Ssengooba, F. (2017). Decentralized purchasing of health services in
low- and middle-income countries: A systematic review of the evidence. Health Policy and
Planning, 32(6), 705-717.

Getachew, M. A., Gebrehiwot, H. T., & Gebremariam, E. H. (2019). Effect of procurement
planning on availability of essential drugs in public health facilities in Ethiopia. BMC
Health Services Research, 19(1), 648.

Godman, B., Bucsics, A., Vella Bonanno, P., Oortwijn, W., Rothe, C. C., Ferrario, A., ... & Haycox,
A. (2018). Barriers for access to new medicines: searching for the balance between rising
costs and limited budgets. Frontiers in Public Health, 6, 328.

Hamzah, N., & See, K. (2019). Technical efficiency and its influencing factors in Malaysian
hospital pharmacy services. Health Care Management Science, 22(3), 462-474.

54


https://openknowledge.worldbank.org/handle/10986/30966

International Journal of Health Sciences

ISSN: 2710-2564 (Online)

Vol. 7, Issue No. 3, pp. 44 - 56, 2024 www.carijournal.org

Irfan, M., Saleem, Z., & Shah, M. (2020). Effect of needs assessment on the availability of essential
drugs in rural health facilities in Pakistan. Pakistan Journal of Medical Sciences, 36(1), 80-
85.

Ishola, A. O., Fakeye, T. O., & Brown, A. N. (2019). Impact of an essential drugs programme on
availability and rational use of drugs in Democratic Yemen. International Journal of Health
Planning and Management, 34(4), e1919-e1929.

Kazungu, J., Kabia, E., Munge, K., & Barasa, E. (2021). Assessing the progress and gaps in
strategic health purchasing in Kenya. Wellcome Open Research, 6(81), 81.

Khan, M. H., Zafar, A. M., & Awan, M. S. (2020). Influence of supplier selection on the availability
of essential drugs in public health systems: A systematic literature review. PLoS ONE,
15(10), e0240355.

Kumar, V., Chawla, S., & Gupta, R. (2019). Influence of needs assessment on the availability of
essential drugs in urban health facilities in India. Indian Journal of Community Medicine,
44(4), 366-370.

Lee, M., & Xu, W. (2022). The Availability of Essential Medicines in China: An Assessment of
National Pharmaceutical Policy. Health Policy and Planning, 37(6), 842-853.

Li, X., Wang, Q., Chen, J., & Zhou, Y. (2020). Availability and affordability of essential drugs in
Hefei based on WHO/HAI standard survey methods. BMC Health Services Research,
20(1), 1-11.

Mbau, R., Barasa, E., Munge, K., Mulupi, S., Nguhiu, P. K., & Chuma, J. (2018). A critical analysis
of health care purchasing arrangements in K enya: a case study of the county departments
of health. The International journal of health planning and management, 33(4), 1159-1177.

Mengistu, H., Haile, G., & Berhane, Y. (2016). Influence of procurement financing on the
availability of essential medicines in public health facilities in Ethiopia. Ethiopian Journal
of Health Sciences, 26(5), 423-430.

Mugenda, M. A. & Mugenda, D.M. (2009). Research Methods: Quantitative and Qualitative
approches .

Muhia, J., Waithera, L., & Songole, R. (2017). Factors Affecting the Procurement of
Pharmaceutical Drugs: A Case Study of Narok County Referral Hospital, Kenya. Medical
& Clinical Reviews, 3(04), 1-14.

Muiruri, P. N., Karanja, S. M., & Kariuki, J. N. (2019). Factors affecting the accessibility of
essential medicines in public health facilities in Embu County, Kenya. East African Medical
Journal, 96(2), 63-68.

Ndeezi, G., Musinguzi, G., & Lubega, F. (2015). Effect of procurement financing on the
availability of essential medicines in public health facilities in Uganda. African Journal of
Health Sciences, 28(2), 165-176.

55



International Journal of Health Sciences

ISSN: 2710-2564 (Online)

Vol. 7, Issue No. 3, pp. 44 - 56, 2024 www.carijournal.org

Njoki, G. N. (2018). Influence of competitive procurement practices on service delivery in public
hospitals in Nakuru Kenya (A Survey of Public Hospitals in Nakuru County) (Doctoral
dissertation, JKUAT).

Ogolla, J. O., Kamau, N. M., & Muriithi, J. (2022). Influence of procurement process on
availability of medicines in public health facilities in Bungoma County, Kenya. BMC
Health Services Research, 22(1), 150.

Ogunlana, A. A., Ogunsola, A. O., & Afolabi, A. (2019). Effect of supplier selection on the
availability of essential medicines in low- and middle-income countries. International
Journal of Health Economics and Management, 19(2), 165-181. doi:10.1007/s10754-018-
9240-9

Omoga, D. (2021). Procurement and Management of Pharmaceutical Supplies at the Siaya County
Referral Hospital. African Journal of Health Sciences, 34(2), 261-276.

Otieno, A. J., Barasa, E. W., & Oluchina, F. K. (2020). Effect of procurement financing on the
availability of essential medicines in public health facilities in Bungoma County, Kenya.
East African Medical Journal, 97(11), 23-30.

PAHO. (2018). Guide to strategic planning for procurement of health commodities. Pan
American Health Organization. Retrieved from
https://iris.paho.org/bitstream/handle/10665.2/49666/9789275120049 eng.pdf

Pham, T. H., Nguyen, T. N., Phan, T. T. H., & Nguyen, N. T. (2019). Evaluating the purchase
behaviour of organic food by young consumers in an emerging market economy. Journal
of Strategic Marketing, 27(6), 540-556.

Robertson, J., Forte, G., Trapsida, J. M., & Hill, S. (2022). What essential medicines for Sub-
Saharan Africa? Journal of Public Health Policy, 33(1), 99-113.

Teklay, G., Kassa, S., Gebreyesus, H., & Weldu, M. G. (2022). Health professionals' perceptions
of pharmaceuticals procurement performance in public health facilities in southwestern
Ethiopia. International Journal of Health Planning and Management, 1-12.

Teshome, W., Belete, Y., & Asfaw, H. (2022). Effect of needs assessment on availability of
essential medicines in primary health care facilities in Ethiopia. BMC Health Services
Research, 22(1), 56.

Wangu, M., & Osuga, B. (2019). Availability of essential medicines in public hospitals: A study
of selected public hospitals in Nakuru County, Kenya. African Journal of Pharmacy and
Pharmacology, 8(17):438-442.

under the terms and conditions of the Creative Commons Attribution (CC

@ @ ©2023 by the Authors. This Article is an open access article distributed
BY) license (http://creativecommons.org/licenses/by/4.0/)

56


https://iris.paho.org/bitstream/handle/10665.2/49666/9789275120049_eng.pdf

