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Abstract

Unregulated drug distribution and informal healthcare in Nigeria
pose severe medication-related risks, driven by a lack of professional
oversight and the proliferation of counterfeit medicines. This study
identified the determinants of adverse health outcomes through a
cross-sectional survey of 663 participants across 15 Nigerian states.
Using multivariate logistic regression, we found that uncertainty
regarding a licensed pharmacist's presence was the strongest predictor
of adverse outcomes (AOR = 18.891; 95% CI: 7.876-45.310),
followed by the confirmed absence of a pharmacist (AOR = 13.280;
95% CI: 4.674-37.730). Failing to consult a physician (AOR =4.877,;
95% CI: 2.477-9.599) and sourcing drugs from unlicensed stores
(AOR = 2.544; 95% CI: 1.443-4.484) also significantly increased
complication risks. Notably, avoiding informal nurse services was
highly protective (AOR = 0.015; 95% CI: 0.004-0.055). These
findings highlight that a deficit in professional oversight is a primary
driver of pharmaceutical harm in Nigeria. Urgent policy interventions
are required to strengthen regulatory enforcement, improve access to
qualified professionals, and bolster national pharmacovigilance.

Keywords: Drug Accessibility; Health Policy; Pharmacovigilance;
Self-medication; Unregulated Drug Distribution; Informal
Healthcare; Nigeria; Medication Safety;

Introduction

Access to safe, regulated medicines is fundamental to public health.
In many low- and middle-income countries (LMICs), the widespread
use of drugs from unregulated channels presents a persistent public
health challenge. The World Health Organization (WHO) estimates
that at least one in ten medical products in LMICs is substandard
or falsified [1], with Africa having the highest regional prevalence
at 18.7% [2]. This issue is exacerbated in developing nations where

regulatory frameworks may be weaker, allowing poor-quality
medicines to disproportionately affect public health [3].

In Nigeria, this problem is particularly acute. The easy availability
of a wide array of medications, from analgesics and antibiotics to
controlled substances like tramadol, without professional oversight,
has led to increased medication abuse and adverse reactions [4].
The inability to create an effective national system of drug supply
has increased the prevalence of substandard drugs, which are often
stored in improper conditions that compromise their efficacy and
safety. Consequently, individuals often bypass trained healthcare
professionals, leading to treatment failures, drug resistance, and other
medication-related complications [4].

Even with regulatory authorities like the National Agency for Food
and Drug Administration and Control (NAFDAC), institutional
shortcomings, such as resource inadequacy and disorganized
supply chains, hinder proper enforcement. The regulatory deficit
is compounded by the dependence of the population on para-health
practitioners, including auxiliary nurses, who might not receive
standardized training but prepare and administer medicines, including
intravenous medications, with insufficient supervision.

While the pitfalls of illicit drugs and unoftficial healthcare in Nigeria
have been acknowledged, to date, the field lacks modern, extensive
statistics quantifying the public health impacts and elucidating
specific, changeable risk factors. The purpose of this study is to
fill the void by examining the determinants of unfavorable health
consequences from the unofficial drug distribution network of
Nigeria and the unofficial healthcare system [4].

Although the challenges of unregulated drugs and informal

healthcare in Nigeria are recognized, there remains a critical need
for current, comprehensive data that quantifies the public health
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consequences and identifies specific, modifiable risk factors. This
study aims to address this gap by investigating the determinants of
adverse health outcomes arising from Nigeria's unregulated drug
distribution system and informal healthcare sector.

The specific objectives of this study were:

1. To assess the patterns of drug accessibility, self-medication, and
informal healthcare use across diverse Nigerian settings.

2. To identify key predictors associated with adverse health
outcomes, including the role of pharmacist availability and
physician consultation.

3. To evaluate the specific risks associated with sourcing drugs
from unlicensed vendors and using informal healthcare
providers.

Materials And Methods
Study Design and Setting

This study employed a cross-sectional quantitative survey design,
conducted between October 2023 and December 2023 across 15
Nigerian states, including the Federal Capital Territory (FCT).
The selection of states ensures proportional representation across
Nigeria’s six geopolitical zones:
. North-Central: Kwara, Niger, FCT
¢ North-East: Bauchi, Borno
¢ North-West: Kano, Kaduna, Katsina
*  South-West: Lagos, Oyo, Ogun
. South-South: Edo, Rivers
. South-East: Anambra, Enugu

Urban and rural communities were included to enhance regional

diversity and the generalizability of findings.
Study Population and Sampling

Eligible participants were individuals aged 16 years and older
residing in the selected states, with healthcare professionals being
excluded. The legal basis for autonomous consent from participants
aged 16-17 was Nigeria’s Child’s Rights Act 2003 (section 64(2))
[5]. Participants were recruited using a multi-stage, stratified
sampling technique in public areas to ensure representativeness. Of
1000 individuals approached, 876 were eligible, and 663 consented
and completed the survey (a 75.7% participation rate among those
eligible). The sample size was determined using Cochran’s formula,
targeting a 95% confidence level and 5% margin of error, with a 10%
allowance for non-response.

Data Collection Instrument and Procedures

Data were collected using a structured, interviewer-administered
questionnaire developed from existing literature and refined
with expert input. The instrument assessed demographics, drug
accessibility, self-medication behaviors, healthcare-seeking patterns,
and self-reported adverse health outcomes. The questionnaire, which
included dichotomous, categorical, and Likert-type scale questions,
was pilot-tested for clarity with 30 individuals. It demonstrated
acceptable internal consistency. Trained field workers conducted
interviews in English or translated them into major local languages
to ensure accurate data capture.

Ethical Considerations

This study was approved by the National Health Research Ethics
Committee (NHREC) of Nigeria. All participants provided informed
consent after a full briefing on the study's purpose and their right
to voluntary withdrawal. Written consent was obtained from literate
participants, while documented verbal consent was obtained from
those unable to write, as approved by the ethics committee. All
procedures were conducted in accordance with the Declaration of
Helsinki and the National Code for Health Research Ethics in Nigeria.

Statistical Analysis

Data were analyzed using SAS version 9.4. Descriptive statistics
(frequencies, percentages, means) were used to summarize data.
Associations between categorical variables were explored with chi-
square tests. Two multivariate logistic regression models were used
to identify independent predictors of dichotomous adverse health
outcomes, with adjusted odds ratios (AORs) and 95% confidence
intervals (Cls). Model fitness was assessed using the Area Under the
receiver operating characteristic (ROC) curve (AUC). For regression
models, age was treated as a continuous variable, while other
predictors were treated as categorical with defined reference groups.
A p-value < 0.05 was considered significant, and cases with missing
data (<2%) were excluded via listwise deletion.

Results

The socio-demographic characteristics of the 663 study participants,
with a near-equal gender distribution (50.5% female, 49.5% male).
The mean participant age was 31.4 + 7.8 years. Key characteristics and
practices are detailed in Table 1. Notably, a majority of participants
(61.5%) were uncertain about the availability of a licensed pharmacist
at their usual drugstores, and a high proportion (76.8%) reported
using informal nurses for healthcare. Adverse effects were reported
by 21.1% of participants after using informal nurse services and by
15.2% after using unprescribed drugs.

(Variables [ n (%) [ chi-square | af p-value 1)
Sex
Female 335(50.53) 0.0739 1 0.7857
Male 328(49.47)
Number of drug stores at reach
l1to2 152(22.93) 35.086 2 <0.0001
3to5 273(41.18)
6 or more 238(35.90)
Availability of License Pharmacist
No 53(7.99) 290.1 2 <0.0001
Not Sure 408 (61.54)
Yes 202 (30.47)
Availability of all Drug Schedules
No 273(41.18) 75.576 2 <0.0001
Sometimes 274(41.33)
Yes 116(17.50)

N

Table 1. to be cont.... /
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Risk Awareness \
No 63 (9.50) 436.87 1 <0.0001
Yes 600 (90.50)

Geopolitical Zone

North 181(27.30) 136.6531 1 <0.0001
South 482(72.70)

Pickup by an Underage

Frequently 13 (1.96) 452.47 3 <0.0001
Never 385 (58.07)

Occasionally 104 (15.69)

Rarely 161 (24.28)

Doctor Consultation

Always 260 (39.22) 334.85 3 <0.0001
Never 61 (9.20)

Rarely 38 (5.73)

Sometimes 304 (45.85)

Difficulty getting a prescription drug

No 392 (59.13)

Yes 271 (40.87) 21.295 1 <0.0001
Drug Genuineness Check

No 48 (7.24) 242.8 2 <0.0001
Sometimes 374 (56.41)

Yes 241 (36.35)

Informal Nurse Usage

No 154 (23.23) 191.65 1 <0.0001
Yes 509 (76.77)

Knowledge About the Nurse:

Auxiliary 70 (10.56) 157.07 2 <0.0001
Not Sure 285 (42.99)

Registered 308 (46.46)

Extraneous from informal nurse

No 200 (30.17) 105.6 1 <0.0001
Yes 463 (69.83)

Adverse Effects after Using Informal Nurse

No 523 (78.88) 233.49 2 <0.0001
Yes 140 (21.11)

Adverse Effects after Using Unprescribed Drugs

No 562 (84.77) 320.54 1 <0.0001
Yes 101 (15.23)

Drugs with no prescription

Analgesic 91 (13.73) 8.0814 6 0.2322
Analgesic and Antibiotic 98 (14.78)

Antibiotics 74 (11.16)

Antihypertensive 92 (13.88)

Antimalaria 108 (16. 29)

Antimalaria and Analgesic 94 (14.18)

Hypoglycemic 106 (15.99)

Table 1. to be cont...
=
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Schedule of the drugs
Schedule 11 83 (12.53) 66.008 3 <0.001
Schedule 111 162(24.43)
Schedule IV 222(33.48)
Schedule V 196(29.56)

Table 1: Test of the proportion of participants across the categories in the variables.

Note: Drug Schedules: A classification system for medicines based on their potential for

abuse and the level of control required for dispensing. Schedule I: Not reported by any of

the participants in this study.
Table 2 presents the descriptive statistics for the study's continuous  accessibility, participants reported a mean of 4.50 + 2.10 available
variables: participant age and drugstore accessibility. The participants ~ drugstores (Median = 4).
had a mean age of 31.38 + 7.80 years (Median = 30). Regarding

Variable Mean Median SD
Age 31.3831071 30 7.7994781
Number of drugstores 4.5037707 4 2.1015534
Table 2: Descriptive Statistics of Age and Number of drug stores at reach
by participants

Two multivariate logistic regression models were developed to  following consultation with informal healthcare providers. The
identify factors associated with these adverse health outcomes. second model (Table 4) evaluated predictors related to the use of
The first model (Table 3) assessed predictors of adverse outcomes  unprescribed or potentially substandard medications.

( Effect Adjusted OR 95% C.I. P-value \
Age 1.061 [1.021, 1.102] 0.0027
Sex: Female vs Male(ref) 1.069 [0.632, 1.809] 0.8041
Licensed Pharm: No vs. Yes(ref) 13.280 [4.674,37.730] <.0001
Licensed Pharm: Not sure vs. Yes(ref) 18.891 [7.876, 45.310] <.0001
Consult a Physician: No vs. Yes(ref) 2.258 [1.182,4.315] 0.0137
Number of Drugstores: 1 to 2 vs. 6 or more(ref) 0.293 [0.158, 0.545] 0.0001
Number of Drugstores: 3 to 5 vs 6 or more(ref) 0.361 [0.196, 0.665] 0.0011
Intravenous: No vs Yes(ref) 1.794 [0.811, 3.965] 0.1489
Use of Informal Nurse: No vs Yes(ref) 0.015 [0.004, 0.055] <.0001
Licensed Drugstore: No vs Yes(ref) 0.277 [0.163, 0.470] <.0001
Class of Nurse: Registered vs Auxiliary (ref) 0.227 [0.079, 0.657] 0.0063
Class of Nurse: Not sure vs Auxiliary (ref) 2.453 [1.392, 4.322] 0.0019

(Fable 3: The odds ratio of the predictors of adverse health outcomes associated with using informal nursesj
Note: ref=reference. AUC = 0.8681;

(Effect Adjusted OR 95% C.I. P-value \
Age 0.966 [0.925, 1.009] 0.1440
Sex: Female vs. Male(ref) 0.873 [0.507, 1.505] 0.6258
License Pharm: No vs. Yes(ref) 2.196 [0.796, 6.062] 0.1289
License Pharm: Not sure vs. Yes(ref) 0.789 [0.363, 1.713] 0.5484
Consult a Physician: No vs. Yes(ref) 4.528 [2.342, 8.754] <.0001
Number of Drugstores: 1 to 2 vs. 6 or more(ref) 0.139 [0.067, 0.288] <.0001
Number of Drugstores: 3 to 5 vs. 6 or more(ref) 0.127 [0.060, 0.270] <.0001
Intravenous Treatment: No vs. Yes(ref) 0.247 [0.109, 0.562] 0.0008
Drug Genuineness Check: No vs. Yes(ref) 1.414 [0.454, 4.406] 0.5505
Drug Genuineness Check: Sometimes vs. Yes(ref) 1.580 [0.847,2.949] 0.1504
Informal Nurse No vs. Yes(ref) 0.323 [0.118, 0.883] 0.0276
Licensed drug Store: No vs. Yes(ref) 2.457 [1.412,4.276] 0.0015
Class of Nurse: Registered vs Auxiliary (ref) 0.018 [0.001, 0.312] 0.0056
Class of Nurse: Not sure vs Auxiliary (ref) 0.801 [0.457, 1.404] 0.4378

kTable 4: The odds ratio of the predictors of adverse health outcomes associated with the accessibility of drugs j
Note: ref=reference. Firth penalized ML applied. AUC = 0.8359;
Factors Associated with Adverse Health Outcomes from Informal Nurse Consultation
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In the first model (Table 3), increasing age was a significant risk
factor (AOR =1.061, 95% CI: 1.021-1.102). Compared to drugstores
with a confirmed licensed pharmacist, the odds of adverse effects
were dramatically higher when a pharmacist was absent (AOR =
13.280, 95% CI: 4.674-37.730) or when participants were unsure
of the pharmacist's presence (AOR = 18.891, 95% CI: 7.876-
45.310). Not consulting a physician also increased risk (AOR =
2.258, 95% CI: 1.182-4.315). Accessing drugs from 1-2 drugstores

(AOR = 0.293, 95% CI: 0.158-0.545) or 3-5 drugstores (AOR =
0.361, 95% CI: 0.196-0.665) compared to 6 or more was significantly
protective. Not using informal nurse services was strongly protective
(AOR = 0.015, 95% CI: 0.004-0.055), and registered nurses were
associated with significantly lower odds of adverse outcomes
compared to auxiliary nurses (AOR = 0.227, 95% CI: 0.079-0.657).
The model demonstrated excellent predictive capability (AUC =

-

k Figure 1. The ROC Curve for Model 1. J

0.8681) as seen in Figure 1 below.

Factors Associated with Adverse Health Outcomes from
Unprescribed or Potentially Substandard Drug Use

In the second model (Table 4), Firth’s penalized maximum likelihood
estimation was applied due to quasi-complete separation associated
with the nurse classification variable, yielding stable and fully
interpretable estimates for all predictors. Not consulting a physician
remained the strongest predictor of complications (AOR = 4.528,
95% CI: 2.342-8.754). Purchasing drugs from unlicensed stores was
also significantly associated with increased risk (AOR = 2.457, 95%

CI: 1.412-4.276). Having access to fewer drugstores was significantly
protective: those visiting 1-2 stores (AOR = 0.139, 95% CI: 0.067-
0.288) and 3-5 stores (AOR = 0.127, 95% CI: 0.060-0.270) had
markedly lower odds than those with 6 or more. Not receiving
intravenous drips was also protective (AOR = 0.247, 95% CI: 0.109-
0.562). Registered nurses had significantly lower odds of adverse
drug outcomes than auxiliary nurses (AOR = 0.018, 95% CI: 0.001-
0.312). This model demonstrated excellent predictive capability
(AUC = 0.8359, Nagelkerke R? = 0.326; Figure 2).

-

k Figure 2. ROC Curve for Model 2 j

~
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Discussion

This study aimed to identify the determinants of adverse health
outcomes arising from Nigeria's unregulated drug distribution system
and informal healthcare sector. Our analysis revealed that the lack of
a licensed pharmacist at the point of sale and the failure to consult a
physician are the most critical predictors of medication-related harm.
These findings, contextualized below, provide a robust evidence base
for targeted public health interventions.

The finding that the absence of a licensed pharmacist was associated
with a more than 13-fold increase in the odds of adverse effects is a
confirmation of the role of pharmacists in drug safety. This aligns
with global research demonstrating that pharmacist-led medication
management is pivotal in reducing adverse drug reactions and
improving medication adherence [6, 7]. In an environment with
substandard drugs, the pharmacist serves as a crucial barrier,
providing patient counseling, identifying potential drug interactions,
and screening for counterfeit products. The most concerning finding
was that the uncertainty about a pharmacist's presence carried an
even higher risk (AOR = 19) in the informal nurse model, suggesting
these ambiguous environments may represent the most severe lapse
in regulatory adherence. This emphasizes the urgent need for stricter
enforcement of regulations mandating pharmacist presence in all
drug outlets.

Our study strongly reinforces the dangers of self-medication, as
participants who did not consult a physician had nearly five times
the odds of experiencing medication-related complications. This is
consistent with studies by Osemene & Lamikanra and Zheng et al. [7,
8] that link self-medication to inappropriate drug use, antimicrobial
resistance, and drug toxicity. Having access to fewer drugstores is
found to be protective. A higher density of outlets, likely including
many unregulated vendors, encourages more frequent and haphazard
drug procurement, thereby increasing risk, a phenomenon reported in
other poorly regulated markets [9].

A high dependence on informal nurses emerged as a primary
predictor of adverse outcomes in Model 1. The pronounced protective
effect observed among participants who avoided informal nurse
services (AOR = 0.015) underscores the systemic risks associated
with unregulated clinical practices. Furthermore, the significant
distinction between consulting a registered nurse versus an auxiliary
nurse or an unverified practitioner (AOR = 0.227) confirms that
formal professional training is a fundamental determinant of patient
safety in nurse-led interventions. These data emphasize the necessity
for standardized national policies regarding the certification and
supervised scope of practice for auxiliary health workers.

However, Model 2, which specifically addressed adverse drug
outcomes from non-prescribed medications, presented a more
complex statistical landscape. Registered nurses were associated
with significantly lower odds of drug-related complications
compared to auxiliary nurses (AOR = 0.018, 95% CI: 0.001-0.312).
While a similar trend was observed for participants unsure of their
practitioner's qualifications (AOR = 0.801), this did not reach
statistical significance (p = 0.438).

Several structural and statistical factors may explain this pattern.
First, the auxiliary nurse subgroup was relatively small (n = 70), and
despite the application of Firth’s penalized likelihood, the resulting
wide confidence intervals suggest statistical instability rather than
a definitive protective effect. Second, Model 2 isolates outcomes
from non-prescribed drug use; it is plausible that non-registered
practitioners in these settings recommend fewer or less complex
drug combinations, inadvertently reducing the risk of polypharmacy-
related harm. Third, a systematic underreporting bias may exist, as
patients utilizing non-registered practitioners often possess lower
health literacy and may be less equipped to recognize or report

adverse drug reactions. Finally, residual confounding likely plays
a role, as these practitioners predominantly operate in resource-
constrained environments where limited drug availability inherently
reduces the frequency of medication-related incidents. Consequently,
these findings reflect the intricate nature of Nigeria’s informal
healthcare sector and suggest that future longitudinal research with
larger subgroup cohorts and objective clinical measures is required to
further delineate these associations.

That drug sourcing through unlicensed stores doubled the risk of
adverse effects by over two times becomes a direct indictment of
the unregulated market. This reflects the cumulative risk of receiving
substandard or counterfeit drugs, improper storage conditions, and
advice from unqualified staff, reinforcing the need for aggressive
regulatory enforcement [10]. Observe that self-reported drug
authenticity verification was not a significant predictor in our model.
That does not eliminate the risk of drug counterfeits, but it does
suggest consumer-level verification as yet another effective drug
counterfeit prevention measure that becomes ineffective in the era
of highly advanced counterfeit technologies, and a system-level
solution, like intensified pharmacovigilance and safe supply chains,
must become the answer of preference [11].

Strengths and Limitations

This study’s strengths include its large, geographically diverse
sample across Nigeria’s six geopolitical zones and its use of
multivariate analysis to control for confounders. However, several
limitations must be acknowledged. "While this study provides robust
associations, the cross-sectional design focuses on point-in-time
correlations rather than longitudinal causality. Additionally, the use
of self-reported data introduces the potential for recall and social
desirability biases, which are common in large-scale community
surveys. The measurement of adverse effects was based on participant
reports rather than clinically validated scales, which, while pragmatic
for a large survey, lacks clinical specificity. Finally, the use of
convenience sampling for participant recruitment at the final stage
may limit the generalizability of the findings. Future research should
employ longitudinal designs and objective measures to confirm these
associations and explore the efficacy of regulatory interventions.

Conclusion

This study provides critical evidence that the absence of professional
oversight from pharmacists and physicians is a primary driver of
adverse health outcomes in Nigeria's unregulated drug market. These
findings indicate that systemic reforms prioritizing patient safety
over unregulated accessibility are essential to mitigating medication-
related harm. Ultimately, creating a safer pharmaceutical landscape
requires a committed, multi-sectoral approach to rebuild trust in the
medicine supply chain and ensure every citizen has access to safe,
effective, and properly regulated healthcare.

Recommendations Based on the findings of this study, a multi-
pronged strategy is recommended, focused on three core areas:

1. Regulatory and Policy Reform: A robust regulatory overhaul is
essential. This includes expediting the full implementation of
the National Drug Distribution Guidelines (NDDGQG) to create a
secure supply chain and empowering agencies like NAFDAC
and the Pharmacists Council of Nigeria (PCN) with greater
resources and authority for stricter, routine enforcement against
unlicensed vendors.

2. Healthcare Workforce Strengthening: The healthcare workforce
at the community level must be strengthened. Policies should be
implemented to ensure licensed pharmacists are present at all
drug outlets. Concurrently, national standards for the training,
certification, and supervised integration of auxiliary nurses into
the primary healthcare system must be established to formalize
their role and improve patient safety.
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Public Health and Safety Systems: National pharmacovigilance
programs and sustained public awareness campaigns must be
enhanced. These initiatives are critical to monitor medication
safety effectively and to educate citizens on the dangers of self-
medication and the importance of seeking advice from qualified
healthcare professionals.
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