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ABSTRACT 

Pharmacovigilance involves the spontaneous reporting of adverse drug reactions (ADR) and 

ensuring the post-marketing surveillance of the quality and safety of medicines including 

phytomedicines and other pharmaceuticals used in the management of diseases. Its success depends 

on the awareness, attitude, and voluntary participation of healthcare personnel, patients, and 

institutions. This study aimed at examining the knowledge, attitudes, and practices of key 

pharmacovigilance actors in the public health pharmaceutical supply chain management in Nigeria. 

Consequently, a cross-sectional approach was used in the survey of 209 leaders of selected public 

health organizations. Purposive sampling technique was applied to administer validated semi-

structured questionnaire electronically. Questions were drawn from the Nigerian national 

pharmacovigilance policy. Overall, response rate was 55%. Among the responders, medical doctors 

and medical laboratory scientists had better knowledge and practice of pharmacovigilance than 

pharmacists. Factors associated with practice of pharmacovigilance include awareness of policy 

(OR =1.90; P-value =0.1140), training provided by respondents' organizations (OR =1.34; P-value 

=0.4801), respondents' organization receiving periodic updates from the National 

Pharmacovigilance Center (OR =1.11; P-value =0.8525) and respondents independently receiving 

periodic updates (OR =0.83; P-value =0.7279). In conclusion, the study suggests 

pharmacovigilance outcomes could improve through increased awareness of the policy, training, 

and periodic safety communications. 
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INTRODUCTION 

Very recently, the race to mitigate the global 

fatality caused by the coronavirus disease 

2019 (COVID-19) pandemic resulted in an 

unprecedented fast-track seen in the 

development and approval of vaccines with 

resultant modified clinical trial protocols [1]. 

This resulted in increased controversy 

including hesitancy surrounding the safety, 

efficacy, and the end-to-end supply chain 

integrity of the approved vaccines [2,3]. 

Equally, rapid progress was seen in the 

development of phytomedicinal 

prophylactics and immune boosting adjuncts 

for the management of COVID-19 [4]. 

Consequently, these happenings have re-

emphasized the importance of a continuous 

(phase-VI) post marketing surveillance for 

all pharmaceuticals in the supply chain.    

The risks associated with the use of 

medicines are well documented and 

medicines are known to cause unintended 

and avoidable harm including death [5]. 

Hence, medicines safety monitoring has 

remained important to the global healthcare 

community since the thalidomide tragedy of 

the 1960s [6]. For example, in Spain, at least 

186 out of 4403 (4.2%) patients were 

urgently hospitalized within an observation 

period due to the untoward effects of drugs 

[7]. Similarly, in the United Kingdom, about 

80% of ADR related incidents led to 

admission or prolonged hospitalization 

costing nearly £466m annually [8]. 

The unintended harmful effects of medicines 

are referred to as adverse drug reactions 

(ADR). It is defined as “a response to a 

medicine which is noxious and unintended, 

and which occurs at doses normally used in 

man” [9]. A related term is adverse event or 

experience which is defined as “any 

untoward medical occurrence that may 

present during treatment with a medicine, 

but which does not necessarily have a causal 

relationship with this treatment” [9]. 

The impact of ADR on consumers of 

medicines might include hospitalization, 

prolongation of hospital stays, visits to 

emergency departments, increased cost of 

care, congenital abnormalities, permanent 

disabilities, fatality, and others [10,11]. 

Similarly, hospital and healthcare systems 

bear increased cost burden associated with 

ADR management. Two main cost 

categories of concern are the cost of treating 

the ADRs and the cost of avoiding them 

[12]. Avoidance of ADR involves the cost 

associated with optimizing healthcare 

systems, overstretching available capacities, 

deploying individualized care; 

pharmacogenomics, regulating healthcare 

practices and products, setting up safety 

monitoring systems for medicines, and loss 

of confidence in the healthcare delivery 

system [13,14,15]. For example, in a 

resource limited setting like Nigeria, an 

estimated additional cost burden of 441.9 

USD is incurred for a hospital management 

of ADR in a pediatric patient [16]. Also, in 

Canada, at least, 0.75% of total visits to the 

emergency department (ED) were ADR 

related in geriatric patients. At least, 21.6% 
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of the ED visits resulted in hospitalization 

attracting estimated ADR-related treatment 

cost burden of 333 USD for the ED visits and 

7528 USD per hospitalization [17].  

Historically, the development of organized 

medicines safety monitoring system started 

in response to the thalidomide disaster of the 

1960s. The World Health Organization 

(WHO) coordinated global efforts in setting 

up an international medicines’ safety 

monitoring [10,18,19]. This systematic 

approach is known as pharmacovigilance 

(PV).  

Pharmacovigilance is defined as ‘‘the 

science and activities relating to the 

detection, assessment, understanding and 

prevention of adverse effects or any other 

drug-related problem” [9]. The WHO 

International Drug Monitoring Program was 

initiated in 1968 and coordinates 

spontaneous ADR reporting through 

National Pharmacovigilance Centers of 

member states, [20]. Spontaneous ADR 

reporting is defined as “a system whereby 

case reports of adverse drug events are 

voluntarily submitted by health 

professionals and pharmaceutical companies 

to the national pharmacovigilance center” 

[10]. This allows global knowledge sharing 

amongst NPC member states including some 

African countries who are recently 

becoming very active part of the WHO 

global system [21].  

Pharmacovigilance is essential for a 

continuous post-marketing monitoring of 

medicines after the carefully controlled 

phases of clinical trials [22,23]. In clinical 

trials, medicines are exposed to few 

(seldomly more than 5000) carefully 

selected candidates under controlled 

experimental conditions, [24]. Conversely, 

when medicines receive market 

authorization, particularly in cases of 

accelerated approvals as with the COVID-19 

vaccines, they are exposed to a vast majority 

of uncontrolled heterogenous population 

impact [25]. 

Despite progress made in 

pharmacovigilance by developed countries 

and the international community, the 

situation is not the same in poorly resourced 

developing countries such as Nigeria 

[26,27]. The National Pharmacovigilance 

Centers in these settings have weak 

pharmacovigilance systems, poor data 

management framework, slow buy-in by the 

healthcare professionals as well as poor 

integration of the public and private-sector 

healthcare apparatus [28,29]. However, as 

with the developed countries, spontaneous 

reporting system for ADRs remains the 

mainstay and a cost-effective system for 

pharmacovigilance in resource-limited 

settings [30,31]. This method is affordable, 

scalable, and sustainable but its usefulness is 

limited by major challenges including 

awareness, attitude, and underreporting 

[32,33]. To proactively detect the harm 

associated with medicines and to have a 

representative spectrum of the harm within a 

population, through active participation of 
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all sectors of the healthcare system is 

recommended in the spontaneous ADR 

reporting activity [10].   

Several knowledge, attitude and practice 

studies have been carried out globally and in 

Nigeria using qualitative designs to measure 

the awareness and involvement of 

stakeholders in pharmacovigilance in 

resource limited settings [34,35]. However, 

more work is required to evaluate the 

participation of the leadership of public 

health organizations involved in 

pharmaceutical supply chain management in 

Nigeria. Although some studies attempted 

an understanding of the public health 

organizations’ involvement in 

pharmaceutical supply chain management in 

Nigeria, they however fell short of the 

needed inquest into the safety monitoring of 

the medicines in the supply chain [36,37]. 

This remains a challenge the Nigerian 

medicines regulator through the national 

pharmacovigilance policy holds 

pharmaceutical supply chain management 

organizations to account for the safety of 

medicines in the supply chain [38,39]. This 

study investigates how much 

pharmacovigilance is known and practiced 

in this sector given their involvement in 

mass distribution of pharmaceuticals 

including phytochemicals and vaccines. 

METHODS 

A cross-sectional approach was used to 

conduct a survey among leaders of public 

health organizations involved in the supply 

chain management of pharmaceutical 

products including vaccines in Nigeria. 

Firstly, the questionnaire was designed using 

thematic pharmacovigilance focus areas 

drawn from the Nigerian national 

pharmacovigilance policy document. The 

questionnaire was then checked to be fit for 

purpose by experts in the Nigerian 

pharmacovigilance system. It was then field 

tested and adjusted for internal validation 

with a Cronbach’s Alpha outcome of 74.3%. 

Online survey management system was used 

to administer the questionnaire based on 

email response collection channel.  

Purposive sampling techniques was used to 

reach 209 public health leaders based on 

attendance registers of important national 

and regional meetings of public health 

pharmaceutical supply chain management 

organizations. Participation in the survey 

was voluntary following due informed 

consent. Reminder emails were scheduled to 

go out weekly for the four weeks’ duration 

of the survey. At the end of the response 

collection, descriptive analysis of collated 

data was conducted using Microsoft Excel 

and SPSS version 25.0. 

RESULTS AND DISCUSSION 

Response rate was 55% (n =114) of which 

59% (n =67) had adequate knowledge of 

pharmacovigilance (PV) and positive 

attitude. At least 33% (n =38) had adequate 

practice level. Key demographic categories 

of the responders are shown in Table-I below 
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while their responses are categorized in a 

matrix in figure-I.   

Table I: Demographic categories of responders: 

 

Where (K) represents knowledge, (A) represents attitude, (P) represents practice while (KAP) 

stands for knowledge, attitude, and practice. 

 

 Respondent Type Total K A P KAP 

All 114 67 (56%) 67 (59%) 38 (33%) 26 (23%) 

Postgraduate 96 58 (60%) 59 (61%) 33 (34%) 24 (25%) 

Graduate 18 9 (50%) 8 (44%) 5 (28%) 2 (11%) 

Govt (MoH) 29 18 (62%) 17 (59%) 13 (45%) 8 (28%) 

Project Implementers 70 42 (60%) 42 (60%) 20 (29%) 15 (21%) 

Donor Programs 30 7 (23%) 8 (27%) 5 (17%) 3 (10%) 

Pharmacists 70 43 61%) 43 (61%) 22 (31%) 16 (23%) 

Doctors 4 3 (75%) 2 (50%) 2 (50%) 1 (25%) 

Med. Lab. Scientist 10 7 (70%) 6 (60%) 4 (40%) 3 (30%) 

Public Health 30 14 (47%) 16 (53%) 10 (33%) 6 (20%) 
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Figure 1: Response matrix for knowledge attitude and practice 

 

Our findings suggests that doctors and the 

medical laboratory scientists in the public 

health space have better knowledge of 

pharmacovigilance (75% and 70% 

respectively) than the pharmacists (61%). 

Also, doctors showed better practice than 

pharmacists (50% and 31% respectively). 

This may need to be further investigated as 

the relative number of responders of these 

professionals differed markedly. Overall, 

there was only 26% adequate 

knowledge/attitude/practice and 32% 

adequate knowledge/practice. This suggests 

a fair overall knowledge of 

pharmacovigilance but inadequate practice 

levels.   

Further into the examination of factors that 

influence knowledge, attitude and practice 

of pharmacovigilance reveals more practice 

correlations that could serve as trigger points 

for continuous improvement interventions. 

The table of the comparative odds of the 

factors that influence the three attributes of 

pharmacovigilance, shows that awareness of 

the pharmacovigilance policy has great odds 

in all three attributes. Although, training in 

pharmacovigilance pursued independently 

by the individual shows the greatest odds 

(OR 2.93) relative to the attitude of the 

individual towards pharmacovigilance. 

However, this a favorable level of attitude 

may not necessarily translate into good 

practice. 
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Table 2: Comparative odds ratios for knowledge, attitude ad practice 

Factors Odds Ratios  

 K A P 

PV training by individuals 1.32 2.93 0.95 

PV training by institutions 1.74 1.74 1.34 

Safety communication to individuals 0.65 0.65 0.83 

Safety communication to institutions 0.43 0.43 1.11 

PV policy awareness 2.32 2.32 1.90 

PV policy accessible 1.93 1.93 0.82 

ADR form accessible 0.88 0.88 0.90 

 

Where (K) represents knowledge, (A) represents attitude, (P) represents practice 

Furthermore, there was strong association 

between awareness of the 

pharmacovigilance policy and 

knowledge/attitude/practice (KAP) of 

pharmacovigilance, (OR =2.32; P-value 

=0.0301). This was the most significant 

factor the study suggests could promote 

knowledge and practice of 

pharmacovigilance. Hence, this thematic 

policy focus could be an important trigger to 

explore when planning a public health 

program for pharmacovigilance 

intervention. In addition, periodic feedback 

communication by the National 

Pharmacovigilance Center to the supply 

chain management institutions also showed 

considerable association with knowledge 

(K) of pharmacovigilance, (OR =0.46; P-

value =0.1579). Also, institutional training 

in PV provided by the public health 

programs had closer association with both 

knowledge (p-value: 0.1882) and 

knowledge/attitude/practice (p-value: 

0.1025) respectively. 
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Figure 2: A comparison of the effects of factors affecting pharmacovigilance KAP on individuals 

and organizations 

Limitations 

Conducting an online data collection using 

email was a major limitation. It was difficult 

getting responses within the study time 

frame. Several reminders had to be sent with 

phone calls in some instances. This made the 

power of the study rather low. However, it 

did not affect the validity to the extent that 

this is a cross-sectional study. 

 

Conclusion 

In conclusion, the study suggests that 

pharmacovigilance knowledge, attitude, and 

practice of leaders in public health 

pharmaceutical supply chain management in 

Nigeria could improve through increase in 

awareness of the provisions of the national 

pharmacovigilance policy. Also, the effects 

of periodic communication of medicines 

safety outcomes by the national 

pharmacovigilance center to the supply 

chain management organizations could 

equally enhance the knowledge attitude and 

practice of pharmacovigilance. In addition, 

training in pharmacovigilance provided to 

the leaders through their organizations could 

also show some effects. Overall, the study 

could provide insight into continuous 

improvement and systems strengthening for 

medicines safety practice and 

pharmacovigilance particularly among 

public health organizations involved in 

pharmaceutical supply chain management in 

Nigeria. 

Acknowledgement  

We appreciate the support and guidance 

extended by the leadership of the National 

http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com


 

918 
 

                           Journal of Phytomedicine and Therapeutics                           Obieze et al 
www.niprdjopat.gov.net; niprdjopat@gmail.com  

Pharmacovigilance Center Nigeria and the 

National Institute for Pharmaceutical 

Research and Development. 

REFERENCES 

1. Bloom, D. E., Cadarette, D., 

Ferranna, M., Hyer, R. N., & 

Tortorice, D. L. (2021). How new 

models of vaccine development for 

covid-19 have helped address an 

epic public health crisis. Health 

Affairs, 410-418. 

2. Adigwe, O. P. (2021). COVID-19 

vaccine hesitancy and willingness to 

pay: Emergent factors from a cross-

sectional study in Nigeria. Vaccine: 

X. 

3. Kostoff, R. N., Briggs, M. B., 

Briggs, M. B., Spandidos, D. A., & 

Tsatsakis, A. (2020). Comment: 

COVID-19 vaccine safety. 

International Journal of Molecular 

Medicine, 1599-1602. 

4. Sainhi, H., & Sirohiya, R. (2020). A 

Review Article on Phytochemicals 

New Line of Treatment of Sars 

Covid-19. IOSR-JPBS, 36-46. 

5. Pal, S. N., Olsson, S. and Brown, E. 

G. (2015) ‘The Monitoring 

Medicines Project: A Multinational 

Pharmacovigilance and Public 

Health Project’, Drug Safety. doi: 

10.1007/s40264-015-0283-y. 

6. McBride, W.G. (1961). 

Thalidomide and Congenital 

Abnormalities. In: Persaud, T.V.N. 

(eds) Problems of Birth Defects. 

Springer, Dordrecht. 

https://doi.org/10.1007/978-94-011-

6621-8_27 

7. Pedrós, C., Quintana, B., Rebolledo, 

M., Porta, N., Vallano, A., & Arnau, 

J. M. (2014). Prevalence, risk 

factors and main features of adverse 

drug reactions leading to hospital 

admission. European journal of 

clinical pharmacology, 70(3), 361-

367.  

8. Pirmohamed, M., James, S., 

Meakin, S., Green, C., Scott, A. K., 

Walley, T. J., ... & Breckenridge, A. 

M. (2004). Adverse drug reactions 

as cause of admission to hospital: 

prospective analysis of 18 820 

patients. Bmj, 329(7456), 15-19. 

9. World Health Organization (2002) 

Safety of Medicines - A Guide to 

Detecting and Reporting Adverse 

Drug Reactions - Why Health 

Professionals Need to Take Action, 

Essential Medicines and Health 

Products Information Portal - A 

World Health Organization 

resource. 

10. World Health Organization (2006) 

‘The Safety of Medicines in Public 

health programmes: 

Pharmacovigilance an essential 

tool’, WHO Library Cataloguing-in-

Publication Data. doi: ISBN 92 4 

159391. 

11. Patel, H., Bell, D., Molokhia, M., 

Srishanmuganathan, J., Patel, M., 

Car, J., & Majeed, A. (2007). Trends 

http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com


 

919 
 

                           Journal of Phytomedicine and Therapeutics                           Obieze et al 
www.niprdjopat.gov.net; niprdjopat@gmail.com  

in hospital admissions for adverse 

drug reactions in England: analysis 

of national hospital episode 

statistics 1998–2005. BMC clinical 

pharmacology, 7(1), 1-11. 

12. Lundkvist, J., & Jönsson, B. (2004). 

Pharmacoeconomics of adverse 

drug reactions. Fundamental & 

clinical pharmacology, 18(3), 275-

280. 

13. Rodriguez-Monguio, R., Otero, M. 

J., & Rovira, J. (2003). Assessing 

the economic impact of adverse 

drug effects. Pharmacoeconomics, 

21(9), 623-650. 

14. Phillips, K. A., Veenstra, D. L., 

Oren, E., Lee, J. K., & Sadee, W. 

(2001). Potential role of 

pharmacogenomics in reducing 

adverse drug reactions: a systematic 

review. Jama, 286(18), 2270-2279. 

15. Patton, K., & Borshoff, D. C. 

(2018). Adverse drug reactions. 

Anaesthesia, 73, 76-84. 

16. Oshikoya, K. A., Chukwura, H., 

Njokanma, O. F., Senbanjo, I. O., & 

Ojo, I. (2011). Incidence and cost 

estimate of treating pediatric 

adverse drug reactions in Lagos, 

Nigeria. Sao Paulo Medical Journal, 

129, 153-164. 

17. Wu, C., Bell, C. M., & Wodchis, W. 

P. (2012). Incidence and economic 

burden of adverse drug reactions 

among elderly patients in Ontario 

Emergency Departments. Drug 

safety, 35(9), 769-781. 

18. Bhosale, V. V., & Gaur, S. P. S. 

(2011). Adverse drug reaction 

monitoring. Current Science, 1024-

1027. 

19. Pal, S. N., Olsson, S., & Brown, E. 

G. (2015). The monitoring 

medicines project: a multinational 

pharmacovigilance and public 

health project. Drug safety, 38(4), 

319-328. 

20. Lindquist, M. (2008). VigiBase, the 

WHO global ICSR database system: 

basic facts. Drug Information 

Journal, 42(5), 409-419. 

21. Olsson, S., Pal, S. N., & Dodoo, A. 

(2015). Pharmacovigilance in 

resource-limited countries. Expert 

review of clinical pharmacology, 

8(4), 449-460. 

22. World Health Organization. (2004). 

Pharmacovigilance: ensuring the 

safe use of medicines (No. 

WHO/EDM/2004.8). World Health 

Organization. 

23. Yadav, S. (2008). Status of adverse 

drug reaction monitoring and 

pharmacovigilance in selected 

countries. Indian journal of 

pharmacology, 40(Suppl1), S4. 

24. Perez-Vilar, S., Weibel, D., 

Sturkenboom, M., Black, S., Maure, 

C., Castro, J. L., ... & Zunino, C. 

(2018). Enhancing global vaccine 

pharmacovigilance: proof-of-

concept study on aseptic meningitis 

and immune thrombocytopenic 

purpura following measles-mumps 

http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com


 

920 
 

                           Journal of Phytomedicine and Therapeutics                           Obieze et al 
www.niprdjopat.gov.net; niprdjopat@gmail.com  

containing vaccination. Vaccine, 

36(3), 347-354. 

25. Waller, P. C. (2006). Making the 

most of spontaneous adverse drug 

reaction reporting. Basic & clinical 

pharmacology & toxicology, 98(3), 

320-323. 

26. Isah, A. O. et al. (2012) ‘Specific 

features of medicines safety and 

pharmacovigilance in Africa’, 

Therapeutic Advances in Drug 

Safety. doi: 

10.1177/2042098611425695. 

27. Kabore, L. et al. (2013) 

‘Pharmacovigilance systems in 

developing countries: An evaluative 

case study in burkina faso’, Drug 

Safety, 36(5), pp. 349–358. doi: 

10.1007/s40264-013-0043-9. 

28. Bassi, P. U., Osakwe, A. I., Isah, A., 

Suku, C., Kalat, M., Jalo, I., ... & 

Coulter, D. (2013). Safety of 

artemisinin-based combination 

therapies in Nigeria: a cohort event 

monitoring study. Drug safety, 

36(9), 747-756. 

29. Oreagba, I. A., Ogunleye, O. J. and 

Olayemi, S. O. (2011) ‘The 

knowledge, perceptions and 

practice of pharmacovigilance 

amongst community pharmacists in 

Lagos state, south west Nigeria’, 

Pharmacoepidemiology and Drug 

Safety. doi: 10.1002/pds.2021. 

30. Akweongo, P. et al. (2015) 

‘Adverse drug reaction reporting by 

doctors in a developing country: A 

case study from Ghana’, Ghana 

Medical Journal. doi: 

10.4314/gmj.v48i4.4. 

31. Fletcher, A. P. (2018) ‘Spontaneous 

Adverse Drug Reaction Reporting 

Vs Event Monitoring: A 

Comparison’, Journal of the Royal 

Society of Medicine. doi: 

10.1177/014107689108400612. 

32. Inman, W. H. (1985). Under-

reporting of adverse drug reactions. 

British medical journal (Clinical 

research ed.), 290(6478), 1355. 

33. Okechukwu, R. C., Odinduka, S. O., 

Ele, G. N., & Okonta, M. J. (2013). 

Awareness, attitude, and practice of 

pharmacovigilance among health 

care professionals in Nigeria: survey 

in a teaching hospital. International 

Journal of Hospital Research, 2(3), 

99-108. 

34. Udoye, J. A., Ozolua, R. I., & 

Nwokike, J. (2018). Assessment of 

the knowledge, attitude and practice 

of pharmacovigilance by 

pharmacists in two states in 

southeastern Nigeria. Tropical 

Journal of Pharmaceutical Research, 

17(5), 937-945. 

35. Gajjar, B., Mirza, N., Gor, A., 

Mistry, M., & Shah, N. (2017). A 

qualitative study of knowledge, 

attitude and practice towards 

pharmacovigilance among doctors 

and nursing staff in a tertiary care 

hospital in India. Journal of Clinical 

http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com


 

921 
 

                           Journal of Phytomedicine and Therapeutics                           Obieze et al 
www.niprdjopat.gov.net; niprdjopat@gmail.com  

and Diagnostic Research: JCDR, 

11(4), FC01. 

36. Ibegbunam, I., & McGill, D. (2012). 

Health commodities management 

system: priorities and challenges. 

Journal of Humanitarian Logistics 

and Supply Chain Management. doi: 

10.1108/20426741211260741. 

37. Privett, N., & Gonsalvez, D. (2014). 

The top ten global health supply 

chain issues: perspectives from the 

field. Operations Research for 

Health Care, 3(4), 226-230. 

38. Olowofela, A., Fourrier-Réglat, A., 

& Isah, A. O. (2016). 

Pharmacovigilance in Nigeria: an 

overview. Pharmaceutical 

Medicine, 30(2), 87-94. 

39. Federal Ministry of Health (2012) 

Nigeria National 

Pharmacovigilance Policy and 

Implementation Framework. Abuja. 

http://www.niprdjopat.gov.net;%20niprdjopat@gmail.com

