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Abstract

Informal healthcare providers (IHPs) often serve as the first point of contact for healthcare services for non-communicable
diseases in urban slums and their ability to identify risk factors and symptoms of the diseases is crucial for early detection
and management. This paper assesses level of knowledge of hypertension and diabetes mellitus (DM) among IHPs. A
cross-sectional survey was conducted in eight slums in Enugu and Onitsha cities in south-eastern Nigeria. Data was
collected from 238 IHPs including patent medicine vendors, traditional birth attendants, traditional bonesetters, and
herbalists. Knowledge scores were computed for each respondent. Adequate knowledge was set at>50% score and
inadequate knowledge at < 50%. Binary logistic regression analysis was used to identify factors/independent variables
associated with adequate knowledge among IHPs. Independent variables in the regression model were seven items that
describe the profile of IHPs and can influence their access to information on non-communicable diseases. Knowledge
of risk factors and symptoms of hypertension and DM among IHPs was low since only 21 (8.82%) and 19 (7.98%) of
them had adequate knowledge of hypertension and DM, respectively. In regression analysis, IHPs who had received
formal training in the past demonstrated significantly higher levels of knowledge, with odds of adequate knowledge
in hypertension being 14.62 times greater for trained providers, and the odds of adequate knowledge of both non-
communicable diseases being 21.34 times greater for trained providers. Training of IHPs is needed to address the critical
knowledge deficit of risk factors and symptoms of hypertension and DM. This would contribute to better health outcomes
and reduced disease burden in urban slums.
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1 Introduction

Nigeria, as one of the most populous countries in Africa, faces the daunting task of addressing the healthcare needs
of its urban slum populations, especially the twin burden of communicable and non-communicable diseases of
which slum dwellers are highly vulnerable [1]. Within these marginalized communities, informal healthcare providers
often play a vital role in delivering primary healthcare services, offering a lifeline to residents who lack access to
formal medical facilities [2, 3]. Urban slums are areas of concentrated disadvantage, characterized by overcrowding,
inadequate access to healthcare facilities, and poor living conditions, that represent a significant global health
challenge [4].

Two non-communicable diseases (NCDs), hypertension (HTN) and diabetes mellitus (DM), have emerged as major
public health concerns worldwide [5-8] and a significant burden in urban slums. Hence, HTN and DM are no longer
limited to affluent urban areas but have penetrated deeply into marginalized slum communities [9-11]. These NCDs
are often referred to as "silent killers" due to their asymptomatic nature in the early stages, leading to delayed
diagnosis and severe complications.

Urban slums in Nigeria, like many other low-resource settings, face a high burden of HTN and DM [9]. Urban slum
dwellers are particularly vulnerable to these diseases due to a complex interplay of socioeconomic factors, including
poverty, limited education, and restricted healthcare access [12, 13]. Compounding the problem in urban slums could
be the near absence of formal healthcare providers, leading to the proliferation of all types of informal healthcare
providers in such areas, with many of them providing inappropriate healthcare services. It is known that urban slums
typically lack adequate healthcare infrastructure and resources, including trained healthcare professionals and well-
equipped clinics [2, 14, 15].

Informal healthcare providers, including traditional healers, community health workers, and drug vendors, often
serve as the first point of contact for healthcare in urban slums [2, 14, 15]. They play a critical role in healthcare
delivery due to limited access to formal medical facilities. Although informal healthcare providers fill this gap in
healthcare provision, stakeholders have expressed concerns about their limited medical training and knowledge
to provide health services of acceptable quality [3]. Their level of knowledge can significantly influence the early
detection, management, and referral of these NCDs, and contribute to the health outcomes of patients [16]. Because
patients often turn to these providers as their primary source of healthcare advice and treatment, lack of sufficient
knowledge can result in misdiagnosis, inappropriate treatment, and delayed referrals to formal healthcare facilities.
Therefore, understanding the level of knowledge among informal healthcare providers in urban slums regarding the
risk factors and symptoms of HTN and DM is critical.

Previous studies of provider knowledge focus on formal providers, and only a limited body of evidence exists for
informal healthcare providers [17-19]. Moreover, available evidence on informal healthcare providers is on knowledge
of communicable diseases such as malaria and tuberculosis, and other maternal and child health issues [20-22]. Few
studies have focused on knowledge of NCDs more generally [19], and there is no readily available literature on the
knowledge of NCDs among informal healthcare providers in urban slums. This underscores the need to assess the
knowledge of NCDs among informal healthcare providers in urban slums. A comprehensive assessment of knowledge will
contribute to a more nuanced understanding of the challenges and opportunities for improving healthcare delivery and
outcomes in the underserved slums. The information will shed light on the extent to which these providers are equipped
to identify and educate patients about these NCDs and provide insights into potential areas for targeted interventions
and improvements in the healthcare delivery system within these underserved and marginalized communities.

This paper presents new evidence on the knowledge assessment, discusses the implications of the findings, and
proposes recommendations for enhancing the capacity of informal healthcare providers to address HTN and DM
in urban slums. By doing so, the research contributes evidence that could be used to design interventions for: (i)
improving the quality of NCD services in Nigeria’s urban slum populations, and accelerating achievement of SDG 11:
making cities and human settlements inclusive, safe and sustainable [23]

2 Methods

e Study area and study design
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Cross-sectional survey was used to assess the provider’s knowledge of risk factors and symptoms of HTN and DM. The
study was undertaken in two cities in two southeastern Nigerian states namely, Onitsha in Anambra State and Enugu
in Enugu State. A total of eight (8) slums were purposively selected from both cities considering the relative size of the
slum and the availability of functional primary health center (PHC) within the slum. Areas with security challenges were
avoided—only one slum in Enugu city that met the inclusion criteria was avoided due to insecurity.

Based on the 2006 census and an estimated annual growth rate of 2.83%, Anambra State’s population was projected
at 5.6 million and Enugu at about 4.4 million as of 2019 [24]. Administratively, Anambra and Enugu States have 21 and
17 local Government Areas respectively. Urban dwellers in both states are mostly civil servants, traders, transporters, or
artisans.

e Study population and Sample

This is part of a larger study that involved informal providers in the selected urban slums and formal providers in
primary health centres that serve the slums. For this paper, we extracted and analyzed data for informal healthcare
providers within the slums and they included patent medicine vendors, traditional birth attendants, traditional bone
setters and herbalists/traditional healers, only. Spiritualists and those that practice all forms of exorcism were excluded
from the analysis. In each IHP practice place, the most senior person was targeted for the survey, and in their absence,
a representative was interviewed, preferably the next in seniority. The characteristics of the facilities from which the
informal providers were sampled and surveyed are attached as a supplementary file.

A sample size of 256 healthcare providers (including formal and informal providers) was determined using the
guidelines outlined in the demographic and health survey (DHS) listing manual (2012). Sample sizes for DHS surveys are
determined by the number of survey domains (typically subnational units like regions) and the precision requirements
for key indicators, with designs aimed at providing estimates with a reasonable relative standard error.

Of the 256 healthcare providers in the survey, 238 were informal providers. All eligible informal healthcare providers
that consented to the survey were interviewed in each slum and their data were analyzed for this paper.

e Data collection and analysis

Data was collected using a pre-tested interviewer-administered structured questionnaire that was developed
specifically for the study.

Information on the characteristics of the providers was collected, as well as their knowledge of the risk factors and
symptoms HTN and DM. The survey participants were asked to list as many risk factors as possible and symptoms of HTN
and DM that they know, and their responses were recorded on the questionnaire.

Univariate analyses of the providers’ characteristics were computed using means for discrete variable (duration/length
of formal education) and frequency distributions for categorical variables (including status of respondent in facility, type
of provider, access to formal training, registration with government agency, and other provider characteristics that are
listed in Table 1). All the responses to the knowledge questions were also computed using frequencies and proportions.

Knowledge of HTN was determined by the respondent’s ability to mention 3 common risk factors (overweight, lack of
exercise, mental stress) and four common symptoms (severe headaches, difficulty breathing, dizziness, and vomiting).
Knowledge of DM was determined by the ability to mention five common risk factors (overweight, lack of exercise,
excessive consumption of sugary foods/drinks, excessive consumption of alcohol, heredity) and four common symptoms
(weight loss, frequent urination, frequent thirst, fatigue). A score of 1 was given for each correct response and the
maximum achievable scores were seven for HTN and nine for DM.

Total knowledge scores for HTN and DM were calculated for each respondent, and this was used to generate mean and
percentage knowledge scores for HTN and DM. A cut-off mark of 50% was set to determine the levels of knowledge of
HTN and DM among the IHPs. A knowledge score of less than 50% was considered inadequate knowledge, while a score
of >50% was considered adequate knowledge. Although a higher cut off was used to describe adequate knowledge in
a similar study [19], the authors deemed it appropriate to use 50% cut off since this study involved informal healthcare
workers who typically have no formal training from recognized health institutions.

Binary logistic regression analysis was used to identify the factors that predict adequate knowledge of risk factors
and symptoms of hypertension and diabetes mellitus among the IHPs. BLR was deemed appropriate because the
dependent variable (level of knowledge) has binary outcomes. The dependent variables were the levels of knowledge
of hypertension and diabetes mellitus—that is adequate knowledge ‘1’ and inadequate knowledge ‘0. The independent
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Table 1 Characteristics of the

informal health providers in Variables Frequency (%)
the survey Formal education
Yes 182 (76.47)
No 56 (23.53)

Mean (SD) length of formal education=13.42 (£ 10.91) years
Provides 24-h service

Yes 40 (16.81)

No 142 (59.66)

Missing response 56 (23.53)
Status of respondent in the facility

Head of facility 201 (84.45)

Representative of head of facility 37(15.55)
Type of informal health provider

Patent medicine vendor 145 (60.92)

Herbalist (Herbal home) 41(17.23)

Traditional bone setter 19 (7.98)

Nursing/maternity home (traditional birth attendants) 15 (6.30)

Others® 18 (7.56)
Received any formal training for health workers in the past

Yes 182 (76.47)

No 56 (23.53)
Registered with any government or regulatory agency

Yes 90 (37.82)

No 148 (62.18)
Regularity of inspection by government agency

Never 115 (48.32)

Once a year 64 (26.89)

Twice a year 50(21.01)

Quarterly 4(1.68)

Monthly 4(1.68)
Registered with any professional association

Yes 166 (69.75)

No 72 (30.25)

2Other types of IHP include diagnostic centers itinerant drug sellers and those with mixed practice
(N-238)

variables were provider characteristics including training status, registration with government agency or professional
group, regularity of facility inspection by government agency, operation of 24-h service, and provider type. Regularity
of inspection was a nominal variable while the other independent variables were binary variables.

The accuracy of the logistic regression model was tested using the probability of obtaining the chi-square statistic if
there is in fact no effect of the independent variable on the dependent variable (Prob > chi2).

3 Results

Table 1 shows the characteristics of the 238 IHPs that participated in the survey. A total of 60.92% of them were patent
medicine vendors. Over three-quarters of them (76.47%) were trained as IHPs, and 69.75% were registered with a
professional association. Majority of the respondents were the heads of the facilities (84.45%).

The results of participants’ knowledge of the risk factors and symptoms of HTN are presented in Table 2. It shows
that 82.35% of the IHPs were able to identify mental stress as a risk factor of HTN but only 8.82% and 2.52% of them
identified lack of exercise and overweight, respectively. However, 15.97% of them were unable to identify any risk factor
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Table 2 Knowledge of the risk

factors and symptoms of HTN Knowledge variables Frequency (%)

among IHPs in the survey Risk factors for HTN
Mental stress? 196 (82.35)
Lack of exercise? 21(8.82)
Overweight® 6(2.52)
Lack of sanitation 10 (4.20)
Others (age, heredity, poverty, overthinking) 18(10.92)
Don't know 38(15.97)

Symptoms of HTN

Headache® 144 (60.50)
Fainting/dizziness® 84 (35.29)
Difficulty breathing® 63 (26.47)
Vomiting? 3(1.26)
Fatigue 87 (36.55)
Fever 21(8.82)
Convulsions 3(1.26)
Loss of appetite 2(0.84)
Others (insomnia, chest pain, confusion)? 29(12.18)
Don’t know 39(16.39)

2Correct responses N-238

and 4.2% held the misconception that lack of sanitation is a risk factor of HTN. Also, 60.50% of the IHPs corrected
identified headache, 35.29% correctly identified dizziness, 26.47% correctly identified difficulty in breathing, and only
1.26% identified vomiting as a symptom of HTN. Over one-thirds of the IHPs held misconception that fatigue is a symptom
of HTN (36.55%), and 8.82% held the misconception that fever is a symptom.

Table 3 shows that 81.93% of the IHPs correctly identified excessive consumption of sugary foods/drinks and 37.82%
identified heredity as risk factors of DM. Very small proportions of the IHPs identified excessive consumption of alcohol
(13.45%), overweight (5.46%) and lack of exercise (2.52%) as risk factors. On the symptoms of DM, 60.92% correctly
identified frequent urination as a symptom, but only 11.76% identified frequent thirst as a common symptom. 2.94%
of the IHPs held misconceptions that anaemia and headache are symptoms of DM, and 12.18% of them did not know
any symptom of DM.

Table 4 shows that the mean knowledge score for the risk factors and symptoms of HTN was 2.56 (1.52) and for DM
was 2.17 (1.20). The proportions of IHPs with adequate knowledge of HTN and DM were 8.82% and 7.98%, respectively.

The results of the binary logistic regression analysis showed that the only independent (predictor) variable with
statistical significance is “Received any formal training for health workers in the past”. The effects of all other variables
had no statistical significance (Table 5).

The odds of adequate knowledge in HTN is 14.62 times greater for providers who had received any formal training
for health workers, and the odds of adequate knowledge of both NCDs is 21.34 times greater for the trained providers.
The models used to predict adequate knowledge of HTN and adequate knowledge of both NCDs were significant,
Prob > chi2=0.0418 for HTN and Prob > chi2 =0.0068 for NCDs (Table 5).

There were no significant predictors of adequate knowledge of DM among the independent variables in the logistic
model. The overall model used to predict knowledge of DM was not significant Prob > chi2=0.2806.

4 Discussion

The findings show that the knowledge deficiencies of informal healthcare providers about HTN and DM, provides
empirical evidence to support recommendations for health education initiatives aimed at improving the knowledge
and awareness of informal healthcare providers regarding HTN and DM. This stems from the findings that informal
healthcare providers mostly do not have adequate knowledge of the risk factors and symptoms of hypertension and
diabetes mellitus. Knowledge deficiencies and misconceptions about risk factors and symptoms of diseases have been
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Table 3 Knowledge of the risk

factors and symptoms of DM Knowledge variables Frequency (%)
among IHPs in the survey Risk factors for DM
Excessive consumption of sugary foods/drinks? 195 (81.93)
Heredity? 90 (37.82)
Excessive consumption of alcohol? 2(13.45)
Overweight® 13 (5.46)
Lack of exercise® 6(2.52)
Others (age, eating late at night) 5(2.10)
Don’t know 4 (14.29)
Symptoms of DM
Frequent urination® 145 (60.92)
Fatigue® 52(21.85)
Weight loss® 48 (20.17)
Frequent thirst® 28(11.76)
Fainting attack 8(3.36)
Headache 7 (2.94)
Anemia 7 (2.94)
Fever 4(1.68)
Loss of appetite 3(1.26)
Vomiting 1(0.42)
Others (oedema, excessive sweating, blurred vision, delayed wound healing*) 20 (8.40)
Don’t know 29(12.18)
Correct responses
Table4 Mean knowledge Non-communicable diseases Mean knowledge Level of knowledge; n(%)
scores and levels of score (SD)
knowledge of hypertension Adequate (= 50%) Inadequate (< 50%)
and diabetes mellitus among
IHPs in the survey Hypertension (/9) 2.56 (1.52) 21(8.82) 217 (91.18)
Diabetes mellitus (/7) 2.17 (1.20) 19(7.98) 219(92.02)
Both (DM +Hypertension) /16 4.73 (2.47) 22 (9.24) 216 (90.76)
N-238

consistently stated in literature [19, 25]. Informal providers, who often lack formal medical training, may hold inaccurate
beliefs about various health conditions [26, 27]. And these could also lead to misdiagnosis, inappropriate treatment,
and the promotion of ineffective or harmful remedies, all of which can adversely affect the health outcomes of patients.
These misconceptions could reflect low health literacy levels among informal healthcare providers, regarding their
understanding of medical terminologies and concepts [28]. They could also stem from cultural beliefs and local practices
[28]. Hence, the importance of considering cultural factors and local contexts when designing healthcare interventions
and education programs for informal providers.

The finding that informal healthcare providers who have received training are significantly more likely to have
adequate knowledge of hypertension and diabetes mellitus have important implications and can be related to existing
literature. However, it is worth emphasizing that despite the fact that 23% of them had received training, less than 10%
had adequate knowledge. This underscores the need for retraining schedules that can help to reinforce learning among
informal healthcare providers. There is also the need for tailored interventions to address misconceptions, improve
health literacy, and enhance the quality of healthcare delivered by informal providers. A common theme in the existing
literature suggests that training and education have a substantial positive impact on the knowledge and practices of
informal healthcare providers [29-32].

Previous research has shown that formal training programs can enhance the competence of informal providers in
correctly recognizing the symptoms of common illnesses and making appropriate referrals [30, 33]. This is also consistent
with the Community Health Worker (CHW) model which has shown in many contexts that trained lay health workers
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Table 5 Binary logistic

. Independent variables Unadjusted OR (95% Cl)
regression of factors that
influence level of knowledge Hypertension Diabetes Mellitus Both NCDs
of hypertension and diabetes
mellitus among informal Status in the facility
health providers Head of facility 1 1 1
Representative of head 0.878 (.162-2.446) 1.092 (.507-7.85) 0.978 (0.303-3.156)
Received any formal training for health workers in the past
No 1 1 1
Yes 14.620 (1.521-137.43)* 1.703 (477-6.071) 21.339 (.943-54.58)**
Provider type (Patent medicine vendor)
Yes 1 1 1
No 0.237 (.081-0.864) 1.380 (.373-5.103) 0.192 (.262-1.401)
Provides 24-h service
No 1 1 1
Yes 0.387 (.085-1.751) 0.177 (.022-1.366) 1
Registered with government or regulatory agency
No 1 1 1
Yes 1.013 (.403-2.548) 0.742 (.271-2.026) 0.934 (.375-2.322)
Regularity of inspection by government agency
Once a year 1 1 1
Never 1.137 (.405-3.191) 1.602 (.488-5.254) 1.764 (.545-5.718)
Twice a year 0.63 (.149-2.658) 1.333(.316-5.621) 2.093 (.557-7.869)
Registered with any professional association
Yes 1 1 1
No 0.843 (0.403-2.786) 1.358(.831-2.219) 0.968 (.140-6.683)
“p<0.05 **p <0.01

play a vital role in bridging the gap between formal healthcare systems and underserved communities [34-36]. Hence,
investing in training programs for informal healthcare providers could be a cost-effective strategy to improve knowledge
and care quality related to NCDs.

4.1 Study limitations

The findings have limited generalizability beyond the specific urban slums in south-eastern Nigeria where the study was
conducted. Variations in healthcare infrastructure, cultural factors, and socioeconomic conditions in other regions of
Nigeria may influence knowledge and/or practice differently. A more comprehensive assessment will involve collecting
and analyzing data from other regions of the country. Also, the knowledge assessment questionnaire can be further
improved to capture additional options for symptoms and risk factors.

5 Conclusions

The findings from this study have revealed that the level of knowledge regarding the risk factors and symptoms of both
HTN and DM among informal healthcare providers is inadequate. The deficiency identified has far-reaching implications
for the health and well-being of the urban slum populations they serve. Moreover, the study underscores the pivotal role
of training and education in addressing these knowledge deficits. Informal healthcare providers who have undergone
training exhibited significantly higher levels of knowledge regarding HTN. In the case of DM, training emerges as the
key determinant of adequate knowledge. Hence, emphasizing the transformative impact of training interventions to
achieving improved knowledge of NCDs among informal healthcare providers.

This emphasizes the importance of expanding training programs and capacity-building initiatives to bridge the
existing knowledge gaps amongst informal healthcare providers. This will help to reduce the burden of NCDs, enhance
early detection and management, and ultimately improve the overall health and well-being (i.e. SDG-3) of the urban
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slum populations in Nigeria. The interventions can be integrated into urban renewal programs that prioritize access to
basic services, safe and affordable housing, and green spaces for all.

Acknowledgements The research leading to these results was funded by UK aid from the British people through the Community-led Responsive
and Effective Urban Health Systems (CHORUS) research project. However, the views expressed do not necessarily reflect the UK government'’s
official policies.

Author contributions Chinyere Ojiugo Mbachu contributed to the study conception and design, material preparation, data collection and
analysis, and drafting and review of the manuscript. Ifeyinwa Arize participated in material preparation, data collection and analysis, and
review of the manuscript. Chinelo Obi participated in material preparation, data collection and analysis, and review of the manuscript. Bassey
Ebenso participated in material preparation, data collection and analysis, and review of the manuscript. Helen Elsey participated in material
preparation, data collection and analysis, and review of the manuscript. Obinna Onwujekwe contributed to the study conception and design,
material preparation, data collection and analysis, and review of the manuscript.

Funding The research leading to these results was funded by UK aid from the British.

Data availability The data that support the findings of this study are available from Health Policy Research Group (HPRG), University of Nigeria,
but restrictions apply to the availability of these data and so are not publicly available. The data are, however, available from the corresponding
author, Chinyere Ojiugo Mbachu, upon reasonable request and with the permission of HPRG.

Declarations

Ethics approvals and content to participate The authors confirm that the research was performed in accordance with the Declaration of Helsinki.
Ethical approval for the study was obtained from University of Leeds School of Medicine Research Ethics Committee (MREC 21-009) and the
Health Research Ethics Committee of University of Nigeria Teaching Hospital Enugu (NHREC/05/01/2008B-FWA00002458-1RB00002323).
Written informed consent to participate in the study was obtained from all participants before the questionnaires were administered.
Participation was voluntary, and all participants were informed of the purpose of the study and their roles and rights, including that they
could withdraw their participation at any time during data collection and before data analysis commences.

Consent to publications Informed consent was obtained from all individual participants included in the study.

Competing interests The authors have no competing interests to declare that are relevant to the content of this article.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation,
distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you
will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/
by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data
made available in this article, unless otherwise stated in a credit line to the data.

References

1. Akinwale OP, Adeneye AK, Oyefara JO, Adejoh PE, Musa ZA, Oyedeji KS, Sulyman MHA, Adeneye AA. Behavioral risk factors for non-
communicable diseases in three most populous Nigerian urban slums. J Public Health Dev Ctries. 2017;3(1).

2. Arizel,Ogbuabor D, Mbachu C, Etiaba E, Uzochukwu B, Onwujekwe O. Stakeholders’ perspectives on the unmet needs and health priorities
of the urban poor in South-East Nigeria. Commun Health Equity Res Policy. 2021;43(4):389-98.

3. Onwujekwe O, Mbachu C, Onyebueke V, Ogbozor P, Arize |, Okeke C, Ezenwaka U, Ensor T. Stakeholders’ perspectives and willingness to
institutionalize linkages between the formal health system and informal healthcare providers in urban slums in southeast Nigeria. BMC
Health Serv Res. 2022;22(1):1-14.

4. Unger A, Riley LW. Slum health: from understanding to action. PLoS Med. 2007;4(10):1561-6.

5. Kearney PM, Whelton M, Reynolds K, Muntner P, Whelton PK, He J. Global burden of hypertension: analysis of worldwide data. The lancet.
2005;365(9455):217-23.

6. Mills KT, Bundy JD, Kelly TN, Reed JE, Kearney PM, Reynolds K, Chen J, He J. Global burden of hypertension: analysis of population-based
studies from 89 countries. J Hypertens. 2015;33: e2.

7. Lackland DT, Weber MA. Global burden of cardiovascular disease and stroke: hypertension at the core. Can J Cardiol. 2015;31(5):569-71.

8. Arokiasamy P, Salvi S, Selvamani Y. Global burden of diabetes mellitus. In: K1, G D, M M, editors. Handbook of global health. Cham: Springer;
2021.

9. Osaigbovo G, Imoh L, Afolaranmi T, Zoakah A. Cardiovascular risk factors in the 21st Century in a semi-urban slum in North-Central Nigeria.
West Afr J Med. 2023;40(8):838-49.

10. Rakesh P, Renjini B, Mohandas S, Menon J, Numpelil M, Sreedevi A, Vasudevan B. Hypertension in urban slums of southern India: burden,
awareness, health seeking, control and risk factor profile. Indian Heart J. 2023;75(4):258-62.

@ Discover


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/

Discover Public Health (2024) 21:21 | https://doi.org/10.1186/512982-024-00143-8 Research

20.

21.

22.

23.

24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

Moses PM, Valluri V, Karanati K, Renukuntla A, Dalli TKR. The growing concern of diabetic risk among adults of an urban slum of Hyderabad:
a post-pandemic study. J Cardiovascular Res. 2023;14(5):10.

. Oruganti A, Kavi A, Walvekar PR. Risk of developing diabetes mellitus among urban poor South Indian population using Indian diabetes

risk score. J Family Med Prim Care. 2019;8(2):487-92.

. Ayah R, Joshi MD, Wanjiru R, Njau EK, Otieno CF, Njeru EK, Mutai KK. A population-based survey of prevalence of diabetes and correlates

in an urban slum community in Nairobi, Kenya. BMC Public Health. 2013;13(1):371.
Fayehun O, Ajisola M, Uthman O, Oyebode O, Oladejo A, Owoaje E, Taiwo O, Odubanjo O, Harris B, Lilford R, et al. A contextual exploration
of healthcare service use in urban slums in Nigeria. PLoS ONE. 2022;17(2): €0264725.

. Zanganeh A, Ziapour A, Naderlou R, Teimouri R, Janjani P, Yenneti K. Evaluating the access of slum residents to healthcare centers in

Kermanshah Metropolis, Iran (1996-2016): a spatial justice analysis. Heliyon. 2023;9(1): e12731.

. Sizear MMI, Nababan HY, Siddique MKB, Islam S, Paul S, Paul AK, Ahmed SM. Perceptions of appropriate treatment among the informal

allopathic providers: insights from a qualitative study in two peri-urban areas in Bangladesh. BMC Health Serv Res. 2019;19(1):424.

. Tegegne GT, Kefale B, Engidaw MT, Degu A, Tesfa D, Ewunetei A, Yazie TS, Molla M. Knowledge, attitude, and practice of healthcare

providers toward novel coronavirus 19 during the first months of the pandemic: a systematic review. Front Public Health. 2021;9: 606666.

. Akinwumi AF, Esimai OA, Fajobi O, Idowu A, Esan OT, Ojo TO. Knowledge of primary healthcare workers regarding the prevention and

control of non-communicable diseases in Osun State, Nigeria: a rural-urban comparison. Afr J Prim Health Care Fam Med. 2021;13(1):e1-8.
Legesse E, Nigussie T, Girma D, Geleta LA, Dejene H, Deriba BS, Geleta TA, Sahlu D, Tesema M, Tilahun A, et al. Level of adequate knowledge
of non-communicable diseases and associated factors among adult residents of north Shewa zone Oromia region Ethiopia: a mixed-
method approach. Front Public Health. 2022. https://doi.org/10.3389/fpubh.2022.892108.

Erin H, Barclay K, Amer S, Abigail S, Nirmal R. A malaria knowledge, attitudes and practice survey in a rural community in guinea. medrxiv.
2021. https://doi.org/10.1101/2021.06.18.21259155.

Oladepo O, Oyeyemi AS, Titiloye MA, Adeyemi AO, Burnett SM, Apera |, Oladunni O, Alliu M. Malaria testing and treatment knowledge
among selected rural patent and proprietary medicine vendors (PPMV) in Nigeria. Malar J. 2019;18(1):103.

Udeh S, Emelumadu F, Amagba C, Ol U, Cj E, At N, Onwuchuluba E. PIN73 Knowledge of tuberculosis among patent and proprietary
medicine vendors in rural areas of Enugu State in Southeast Nigeria. Value in Health. 2020. https://doi.org/10.1016/j.jval.2020.04.537.
United Nations: The Sustainable Development Goals Report 2023: Special Edition. Towards a Resue Plan for People and Planet.
In. New York, NY, USA: United Nations 2023.

National Bureau of Statistics: Social Statistics in Nigeria. In. Abuja, Nigeria: Federal Republic of Nigeria; 2019.

Akinlua JT, Meakin R, Freemantle N. Beliefs about hypertension among Nigerian immigrants to the United Kingdom: a qualitative study.
PLoS ONE. 2017;12(7): e0181909.

Agarwal V, Mahapatra S. Cultural misconceptions and traditional healing practices for sexual problems: a mental health perspective. Int
J Cult Ment Health. 2014;7(1):83-5.

Anjorin O, Hassan Wada Y. Impact of traditional healers in the provision of mental health services in Nigeria. Ann Med Surg (Lond). 2022;82:
104755.

Thipanyane MP, Nomatshila SC, Musarurwa HT, Oladimeji O. The roles and challenges of traditional health practitioners in maternal health
services in rural communities of Mthatha, South Africa. Int J Environ Res Public Health. 2022. https://doi.org/10.3390/ijerph192013597.
Chukwuocha UM, Iwuoha GN, Ashinze OF, Njoku PU, Obasi CC, Adey El, Dozie INS. Drug shop intervention to enhance knowledge, attitude,
and practices of patent medicine vendors for the control of COVID-19 In Southeastern Nigeria. Am J Trop Med Hyg. 2021;105(2):387.
Oluwasanu MM, Adebayo AM, Okunade FT, Ajayi O, Akindele AO, Stanback J, Ajuwon AJ. Process evaluation of an intervention to improve
access to injectable contraceptive services through patent medicine vendors in Nigeria: a mixed methods study. J Pharmaceutical Policy
Practice. 2021;14(1):1-17.

Katagum YM, Shahar HK, Ibrahim FB. Effectiveness of malaria intervention programmes among patent medicine vendors: a systematic
review. Malaysian J Med Health Sci. 2017;13(3):81-91.

Baruwa S, Tobey E, Okafor E, Afolabi K, Akomolafe TO, Ubuane I, Anyanti J, Jain A. The role of job aids in supporting task sharing family
planning services to community pharmacists and patent proprietary medicine vendors in Kaduna and Lagos, Nigeria. BMC Health Serv
Res. 2022;22(1):981.

Das J, Chowdhury A, Hussam R, Banerjee AV. The impact of training informal health care providers in India: a randomized controlled trial.
Science. 2016. https://doi.org/10.1126/science.aaf7384.

Samir G, Anju K, Rizu K. Improving access to health in urban slums through rollout of nuhm and expansion of community processes: the
experience of Chhattisgarh. BMJ Glob Health. 2016;1(Suppl 1):A13.

Zaman SB, Evans RG, Singh R, Singh A, Singh P, Singh R, Thrift AG. Feasibility of community health workers using a clinical decision support
system to screen and monitor non-communicable diseases in resource-poor settings: study protocol. mHealth. 2020. https://doi.org/10.
21037/mhealth-19-258.

Mbachu C, Etiaba E, Ebenso B, Ogu U, Onwujekwe O, Uzochukwu B, Manzano A, Mirzoev T. Village health worker motivation for better
performance in a maternal and child health programme in Nigeria: a realist evaluation. J Health Serv Res Policy. 2022;27(3):222-31.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

@ Discover


https://doi.org/10.3389/fpubh.2022.892108
https://doi.org/10.1101/2021.06.18.21259155
https://doi.org/10.1016/j.jval.2020.04.537
https://doi.org/10.3390/ijerph192013597
https://doi.org/10.1126/science.aaf7384
https://doi.org/10.21037/mhealth-19-258
https://doi.org/10.21037/mhealth-19-258

	Assessing knowledge of hypertension and diabetes mellitus among informal healthcare providers in urban slums in southeastern Nigeria
	Abstract
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	4.1 Study limitations

	5 Conclusions
	Acknowledgements 
	References


