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Abstract 

The healthcare inequities in hard-to-reach (HTR) areas of developing countries, such as Nigeria, 

have significant implications for disease prevention and control, particularly in maternal and child 

health. The aim of this study is to look at how well mobile outreach and health facility outreach 

programs work to improve health outcomes in rural, underserved, and hard-to-reach (HTR) areas in 

Adamawa State, Nigeria. The focus is on key indicators of maternal, newborn, and child health. The 

key interventions include antenatal care (ANC), family planning, routine immunization, vitamin A 

supplementation, deworming of children under 5 years, and Diarrhea treatment. The study applied a 

cross-sectional design using before-and-after assessments to assess the outcome of the mobile outreach 

interventions using quantitative health facility-level data from the District Health Information System 

(DHIS 2.0) on the intervention. Following a successful intervention, the coverage of these indicators 

prior to and following the intervention was compared using the data. The study shows a cumulative 

improvement in ANC (21%), institutional delivery (18%), and Penta 3 coverage (28%). Mobile and 

hard-to-reach strategies utilizing community health workers and volunteers from the LGA, and health 

facilities can be effective in improving coverage of MNCH services and hold promise for better maternal 

and child survival in rural, HTR, and under-resourced parts of Adamawa State, Nigeria, and Sub-

Saharan Africa at large. In addition, the mobile outreach interventions have contributed to improving 

MNCH services in hard-to-reach communities, so scaling up the strategy is highly recommended. 

Keywords: Hard-to-reach, Interventions, Outreach, Communities, Adamawa State, Nigeria. 

Introduction 

Maternal and child mortality remains a major 

health problem in low-resource settings due to 

weak health systems and poor health service 

delivery [1, 2]. One of the major contributing 

factors to maternal and child deaths in these 

settings is the inequalities in health services due 

to low access to healthcare services, especially 

in rural areas, underserved communities, and 

HTR communities [3]. Maternal and child’s 

services, such as ANC, delivery, use of modern 

contraceptives, routine immunization, and 

vitamin A supplementation, provide an 

opportunity for prevention and early detection of 

maternal and child’s conditions such as anemia, 

malaria, hypertension, malnutrition, and other 

medical conditions affecting maternal and 

child’s health, thereby improving pregnancy 

outcomes and child’s health. Delay and poor 

access to services are associated with increased 

maternal, fetal, infant, and child mortality and 

morbidity [4]. Access is therefore an important 

aspect of service delivery and has been receiving 

increased attention due to its importance in 

mailto:Mohammedbello630@gmail.com


 

health policy [5]. Despite the improvement in 

access to maternal and child health services in 

Africa over the years, it has remained relatively 

low in rural and hard-to-reach parts of Nigeria 

compared to other countries in the region [6]. 

Nigeria’s maternal and child mortality indices 

are poor. Its maternal mortality rate (MMR) is 

512/100,000 and the percentage of women 

having ANC at least once is 65. 8% of skilled 

birth delivery is 2%; under-five-year-olds (U5) 

have a mortality rate of 120/1000 live births [7]. 

This is an indication that more effort is required 

for the country to achieve universal access to 

maternal healthcare services. To reduce the 

barrier of access inequalities in the HTR 

communities, outreach services have been 

shown to improve mother and child health 

services [8]. The services are intended to lessen 

avoidable access disparities to healthcare that are 

unfair in rural and HTR regions. Inequalities in 

wealth, power, and income, as well as 

geographic location and access to amenities, 

contribute to health inequalities [9]. 

The provision of medical outreach services to 

rural and underserved areas or people of a nation 

is one strategy to assure enhanced and ongoing 

access to healthcare, both in terms of human 

resources and service delivery [10]. Outreach 

services provide benefits to populations, 

depending on the nature of the service provided. 

Directly, they provide the people with services 

not available to them, preventing fatal outcomes 

and complications from occurring. It provides 

disease awareness, increases healthcare demand, 

and increases confidence in the health system. 

Indirectly, it frees rural populations from the 

isolation of skilled healthcare delivery services, 

gives closer surveillance of the population, and 

continues the education of health workers [11]. 

Commitment is therefore needed among both 

government and non-governmental institutions 

to identify best practices for reducing maternal 

mortality in rural and HTR communities in 

Adamawa State, Nigeria. 

Methods 

Study Setting/Sites 

The study was undertaken in some selected 

local governments of Adamawa State, Nigeria, 

which is located in the north-east of Nigeria. The 

selection of study L.G. As was based on the 

baseline assessment for MNCH indicators. Five 

(5) LGAs indicated poor performance following 

an analysis of data sets on 2021 DHIS 2.0 [12]. 

Two densely populated, hard-to-reach 

communities were selected from each LGA. The 

details of the LGAs selected are described in 

Table 1 below: 
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Study Design 

The study uses a before-and-after design 

involving quantitative interventional research 

methods. The specific methods that were used to 

achieve the aim of the proposed study are 

matched to each specific objective (Table 2). 

Two interventions were designed to ensure 

accessibility to qualitative maternal, newborn, 

and child health services in the selected 

communities. 

Table 2. Matching Objectives with Methods 

Specific objectives Method 

1. To Implement the selected MNCH 

interventions for improving coverage in the 

selected hard to reach communities in 

Adamawa State 

Mapping of HTR for implementation 

Co-creation workshops 

Training workshops 

Conduct interventions in the selected communities 

Targeted Supportive supervision of health workers 

during the intervention 

2. To determine the outcome of the 

interventions carried out at the selected hard- 

to-reach communities in Adamawa State. 

Administration of quality checklist 

Survey of community beneficiaries, health facility 

managers and other staff at LGA level 

Comparing pre-post intervention data. 

Intervention Design 

Two packages of interventions were 

designed, namely, the mobile HTR intervention 

and the HF outreach intervention. The details of 

the designs are discussed below: mobile HTR 

intervention team comprising of 5 health 

workers (team lead/supervisor, child welfare 

focal person, maternal welfare focal person, 

HTS focal person, and a community mobilizer). 

The health facility outreach team, on the other 

hand, is comprised of 4 health workers (facility 

manager/supervisor, health facility RI focal 

person, ANC focal person, and a community 

mobilizer). The team is drawn from the 

catchment area heath facility. Each team visits 

the selected community once every month. 

Reliability and Validity of Research 

Instrument 

In this study, the method of triangulation was 

used to validate the reliability of the data 

obtained. This was tested using multiple 

techniques, such as observation, interviews, and 

questionnaires, to compare the responses of the 

respondents. Also, a pilot study was conducted 

to pre-test the study schedule, which was 

subsequently validated in the process. 

Data Analysis Methods 

Quantitative Data 

This data was collected using the health 

registers and sent to an open data kit server. The 

data was downloaded into a Microsoft Excel 

spreadsheet and analyzed using descriptive 

statistics. Data for 2022 from district health 

information system 2.0 [13] was downloaded 

into a Microsoft Excel spreadsheet and was 

descriptively analyzed. Data on the DHIS portal 

contains tools that validate the accuracy and 

reliability of the data in the system. 

Inclusion Criteria 

Intervention LGAs/communities which 

implemented the interventions for a minimum of 

three rounds and data sets from the DHIS 2.0. 

Exclusion Criteria 

Intervention LGAs/communities which have 

not implemented an intervention and any data 

sets apart from the DHIS 2.0. 



 

Ethics Approval and Consent to 

Participate 

Written informed consent was obtained from 

all study participants. All experimental protocols 

were approved by the Ethical Committee 

(HREC) of the Adamawa State Ministry of 

Health, reference number S/MoH/1131/I/23. 

The collected data was only accessed by the 

research team, and it was always kept under lock 

and key. Research assistants signed 

confidentiality agreements in a bid to protect the 

data from leaking to the public. All methods 

were carried out in accordance with relevant 

guidelines and regulations. 

Results 

Maternal Services Provided During 

Intervention at the Intervention LGAs 

Table 3 below shows the maternal services 

and the number of people reached during the 

intervention in the five selected Local 

Government Areas (L. G. As), namely: Mayo-

Belwa, Guyuk, Girei, Gombi, and Michika 

LGAs. Fifty-one (51%) pregnant women (PW) 

received tetanus toxoid (TT) vaccination, 68% 

received folic acid and intermittent preventative 

treatment (IPT) for malaria, 99% received 

counseling on EBF, 16% received family 

planning pills, and 14% received injectable 

family planning methods in Mayo-Belwa LGA. 

Nine (9%) PW received TT vaccination, 49% 

PW received folic acid, 6% received IPT for 

malaria, 49% PW were counseled on exclusive 

breast feeding (EBF), 1.5% of WRAG received 

family planning pills, and 2% of WRAG 

received injectable family planning methods in 

Guyuk LGA. Forty-three (43%) PW received TT 

vaccination, 53% received folic acid, 66% 

received IPT for malaria, 52% were counseled 

on EBF, and 43% of women within the 

reproductive age group (WRAG) received 

family planning pills and injectable family 

planning methods, respectively, in Girei LGA. 

Seventy-eight (78%) PW received TT 

vaccination, 30% received folic acid, 26% 

received IPT for malaria, 30% were counseled 

on EBF, 19% received family planning pills, and 

18% were provided with injectable family 

planning methods in Gombi L.G.A. Nineteen 

(19%) PW received TT vaccination, 94% PW 

received folic acid, 39% received IPT for 

malaria, 94% PW were counseled on EBF, 85% 

WRAG received family planning pills, and 13% 

were provided with injectable family planning 

methods in Michika L.G.A. 

Table 3. Percentage of Beneficiaries of the Intervention provided for Women across the Intervention LGAs 

Intervention 

LGAs 

Maternal 

RI 

Antenatal Care (% of PW who) Family Planning (% of WRAG who) 

PW who 

received 

TT (%) 

Received 

Folic 

acid (%) 

Recieved 

IPT 

PW 

councelled 

on EBF (%) 

Received Pills 

(Excluton and 

Microgynon) (%) 

Received Injectable 

(NORIS AND 

DEPO) (%) 

Mayo-Belwa 

L.G.A 

51 99 68 99 16 14 

Guyuk L.G.A 9 49 6 49 1.5 2 

Girei L. G. A. 43 52 66 52 43 43 

Gombi L. G.A 78 30 26 30 19 18 

Michika L.G.A 19 94 39 94 85 13 

Data source: Health facility register



 

Coverage of Child’s Services Provided 

During Intervention at the Intervention 

LGAs 

The data presented in tables 5 and 6 shows the 

child services component of the intervention and 

the number of children less than 5 years old 

reached during the intervention in the 5 selected 

LGAs, namely: Mayo-belwa, Guyuk, Girei, 

Gombi, and Michika LGAs. 

The coverage of children younger than 2 

weeks who received BCG, OPV 0, and HBV 

ranges from 0.2 to 7% across the five 

intervention LGAs. Girei LGA, for example, has 

the highest coverage across the three indicators 

(7%, 5%, and 6%), respectively. The lowest 

performance is noticed in Guyuk LGA, with 

0.2%, 0.4%, and 0.3%, respectively. On the 

percentage of children who are at least 6 weeks 

old receiving OPV1, PCV 1, Penta 1, Rota 1, and 

IPV 1, the coverage ranged from 0.2% in OPV 

1, Rota 1, and Penta 1 in Guyuk to 16% in OPV 

1 in Girei LGA. LGAs that showed better 

coverage in these indicators are Gombi LGA and 

Mayo Belwa LGAs. 

The coverage of children aged 10 weeks with 

OPV2, PCV2, Penta 2, and Rota 2 ranges from 

0.1 to 15% across the five intervention LGAs. 

Girei LGA has the highest coverage across the 

four indicators (15% in OPV 2, PCV 2, Penta 2, 

and 13 in Rota 2). The least performance was 

noticed in Guyuk LGA, with 0.2% in OPV 2, 

PCV 2, Penta 2, and 0.1% in Rota 2, 

respectively. The percentage of children at 14 

weeks who had OPV 3, PCV 3, Rota 3, and IPV 

2 ranged from 0.2% in Penta 3 and IPV 2 in 

Guyuk to 13% in all the indicators in Girei LGA. 

Gombi and Mayo-belwa LGA showed better 

coverage in these indicators. Furthermore, the 

coverage of 9-month-old children that had 

measles 1, yellow fever, and menta A ranged 

between 0.2% for measles 1, yellow fever, and 

menta A. Finally, measles 2 coverage ranged 

from 0.4% to 11%, with the lowest coverage 

observed in Guyuk and the highest observed in 

Girei LGA. 

Table 4. Coverage of Child’s Services Provided During Intervention at the Intervention LGAs 

Intervention L.G.As/Indicators Mayo-

Belwa 

Guyuk Girei Gombi Michika 

% of children < 2 Weeks who received BCG 6 0.2 7 4 2 

% of children < 2 weeks who received OPV 0 4 0.4 5 3 0.5 

% of children < 2 weeks who received HBV 3 0.3 6 3 1 

% of children 6 weeks who received OPV 1 4 0.2 16 7.4 1.2 

% of children 6 weeks who received PCV 1 3.3 0.3 15 8 1.2 

% of children 6 weeks who received Penta 1 4 0.2 16 7.4 1.2 

% of children 6 weeks who received Rota 1 4 0.2 16 7 1.2 

% of children 6 weeks who received IPV 1 4 0.2 16 7 1.2 

% of children 10 weeks who received OPV 2 3 0.2 15 2.5 1.5 

% of children 10 weeks who received PCV 2 3 0.2 15 3 1.5 

% of children 10 weeks who received Penta 2 3 0.2 15 3 1.5 

% of children 10 weeks who received Rota 2 3 0.1 15 3 1.5 

% of children 14 weeks who received OPV 3 3 0.3 13 4.9 0.5 

% of children 14 weeks who received PCV 3 12 0.3 13 5 0.5 

% of children 14 weeks who received Penta 3 3 0.2 13 5 0.5 

% of children 14 weeks who received Rota 3 3 0.3 13 5 0.5 

% of children 14 weeks who received IPV 2 3 0.2 13 5 0.5 

% of children 9 months who received MenA 2.4 0.2 11 6 4 



 

% of children 9 months who received measles 1 

vaccine 

2.4 0.2 11 6 4 

% of children 9 months who received Yellow 

fever 

2.4 0.2 11 6 4 

% of children 15 months who received Measles 

2 

3 0.4 11 4 0.5 

Source: Routine immunization register 

Other Child’s Services Provided During 

Intervention at the Intervention LGAs 

The coverage of vitamin A supplementation 

in the LGAs for children 6–11 months is as 

follows: Mayo-belwa (51%), Guyuk (3%), Girei 

(102%), Gombi (50%), and Michika (56%). 

Furthermore, the coverage for children aged 12-

59 months is Mayo-belwa (36%), Guyuk (2.3%), 

Girei (141%), Gombi (50%), and Michika 

(170%). Deworming and diarrhea management 

using ORS indicated that 29, 2, 118, 40, and 

136% of children < 5 years received 

Albendazole deworming tabs in Mayo-Belwa, 

Guyuk, Girei, Gombi, and Michika Local 

Government Areas, respectively. The highest 

coverage was seen in Michika, followed by Girei 

with 118%, and low coverage was noticed in 

Guyuk LGA with 2%. The coverage of children 

less than 5 years who were managed for diarrhea 

using zinc tablets and ORS is 10% in Mayo-

Belwa, 1% in Guyuk, 10% in Girei, 0.1% in 

Gombi, and 3% in Michika (Table 5). 

Other Curative Services Provided During 

Intervention at the Intervention LGAs 

Treatment of other ailments was provided 

during the intervention at the intervention LGAs, 

as contained in Table 6. These include the 

treatment of infections in women, the 

management of ulcers, fungal infections, 

typhoid fever treatment, eye care, and malaria 

diagnosis and treatment. Two hundred and forty-

four (244) women received nystatin pastries, 

nystatin cream, and doxycycline tabs; 1,149 

people received either cimetidine or magnesium 

trisilicate; 69 people were reached with 

antifungal tablets (Ketoconazole) and cream; 

167 were treated for typhoid fever using 

ciprofloxacin; 41 persons received eye drops 

(Gentamycin and ciprofloxacin); and 1132 

persons were diagnosed and treated for malaria 

using ACT and Artesunate injections. 
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Quantitative Endline Assessment 

The indicators selected for the quantitative 

assessment in this study include the following: 

MCH indicators from 2021 DHIS 2.0 Antenatal 

Care Visit 1 (ANC1), Fourth Antenatal Care 

Visit (ANC 4), Eight Antenatal Care Visit (ANC 

8), Institutional Delivery Rate, and 

Contraceptive Prevalence Rate (CPR) Penta 3 

coverage, Penta 3 dropout, measles coverage, 

and vitamin A supplementation coverage. The 

endline assessment involves comparing the 2021 

baseline with the 2022 DHIS 2.0. The details of 

the results are described below: 

Percentage Improvement of the 

Intervention LGAs on Maternal Indices 

The percentage coverage presented in Figures 

1 and 2 compares the performance of the 

intervention LGAs on ANC 1 and 4. The result 

indicates improvement on both ANC 1 and 4 in 

Girei, Gombi, Mayo-belwa, and Michika with 

28.6%, 9.3%, 67.1%, and 13.6%, 7.6%, and 

32.5%, respectively. For example, the highest 

improvement of 98.7% as against the baseline 

coverage of 31.6% was recorded in Mayo-

Belwa. However, a decline in performance of -

24.6% was reported in Guyuk LGA, with 24.6 

and 28.8%, respectively. 

 

Figure 1. Comparison of ANC 1 for 2021 and 2022 

 

Figure 2. Comparison of ANC 4 for 2021 and 2022 
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Percentage of the Intervention LGAs on 

Maternal Indices 

The result presented in Figure 3 compares the 

performance of the LGAs on ANC 8 for 2021 

and 2022 in the five intervention LGAs. The 

result indicates improvement on both ANC 8 and 

institutional delivery in Girei, Gombi, Mayo-

Belwa, and Michika with 13.8%, 11.6%, 9.3%, 

and 1.5%, respectively. More so, a decline in 

performance was noticed in Guyuk LGA with – 

1.8%. Girei, Gombi, Mayo-belwa, and Michika 

LGAs with 2.2%, 6.4%, 19.8%, and 3.9% on 

institutional delivery, respectively, and a decline 

in Guyuk LGA. 

 

Figure 3. Comparison of ANC 8 for 2021 and 2022 

 

Figure 4. Comparison of Institutional Delivery for 2021 and 2022 

Percentage Improvement of the 

Intervention on CPR 

The intervention coverage presented in Figure 

5 compares the performance of the intervention 
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intervention LGAs. The result indicated an 

improvement in CPR in Gombi and Mayo-

Belwa from 5.7% to 18.1%. A decline in 

performance was reported in Gombi, Guyuk, and 

Michika LGAs with - 6.1%, 33.2%, and 1.6%, 

respectively. 
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Figure 5. Comparison of CPR Coverage for the Baseline and the Intervention Periods; 2021 and 2022 

Percentage Improvement of the 

Intervention LGAs on Childs Indices 

The Penta 3 coverage presented in Figure 6 

compares the percentage improvement of the 

Penta 3 coverage in the intervention LGAs. The 

result indicated improvement in Gombi, Mayo-

Belwa, and Michika with 14.9%, 16.5%, and 

5.8%, respectively. Negative improvement was 

noticed in Girei and Guyuk LGAs with – 4.4%, 

- 4.9%, and respectively. Furthermore, figure 7 

indicates the dropout rate for Penta 3. The result 

indicated a general reduction in the dropout rate 

in Girei, Gombi, and Mayo-belwa. The dropout 

rate increased in Guyuk LGA. 

 

Figure 6. Comparison of Penta 3 for 2021and 2022 

56.5

40.8
32.6

12.4

37

62.6

-6.1

5.7

18.1

-33.2

-1.6Girei Gombi Mayo-Belwa Guyuk Michika

C
o

ve
ra

ge
 o

f 
th

e 
LG

A
s 

(%
)

LGAs

2022 CPR 2021 CPR Change

99.8

113.5 113

94.7

113.9

104.2
98.6 96.5 99.6

108.1

-4.4

14.9 16.5

-4.9
Girei Gombi Mayo-Belwa Guyuk Michika

C
o

ve
ra

ge
 o

f 
th

e 
LG

A
s 

(%
)

LGAs

2022 Penta 3 Coverage 2021 Penta 3 Coverage Change



 

 

Figure 7. Comparison of Penta 3 Drop Out for 2021 and 2022 

Coverage of Key Selected Childs Indices 

Across the Intervention LGAs 

The selected child indices coverage presented 

in Figure 8 compares the percentage 

improvement for measles vaccination in the 

intervention LGAs. The result indicated slight 

improvement in Girei (0.8%), 11.7% in Gombi, 

16.1% in Mayo-Belwa, and 32.4% in Michika. 

Negative improvement was noticed in Guyuk 

LGA (- 8.5%). Furthermore, figure 9 compares 

vitamin A supplementation. Five LGAs, 

including Girei, Gombi, Mayo-belwa, and 

Guyuk, improved with 237.7 %, 132.2%, 

169.8%, and 86.4%, respectively. Michika LGA 

indicated a negative improvement of 34.9%. 

 

Figure 8. Comparison of Measles 1 for 2021 and 2022 
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Figure 9. Comparison of Vitamin A for 2021 and 2022 

Discussion 

This study examined the outcome of two 

interventions (mobile outreach and health 

facility outreach interventions) conducted in 

rural, underserved, and HTR communities. 

These interventions focused on maternal, 

newborn, and child health care services. The 

maternal outcomes were RI, ANC 1, ANC 4, 

ANC 8, institutional delivery, and use of modern 

contraceptives. On the other hand, for child 

health care services, the study focused on routine 

immunizations and vitamin A supplementation. 

The findings indicated an average improvement 

in all the indicators examined. Furthermore, the 

data obtained re-iterates the continuous demand 

for such services in the communities. [8] 

indicated that integrated periodic outreach 
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the improvement of maternal and child health 

services in hard-to-reach communities. 

Therefore, a scale-up of the strategy is highly 

recommended. 

On maternal services, our data showed a high 

coverage range of 2 to 99% across the 5 

intervention LGAs (Mayo-belwa, Guyuk, Girei, 

Gombi, and Michika). The WHO recommends 

using Td for immunization against tetanus [14]. 

The package in this intervention includes Td 
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indicated high coverage of TT vaccination in 

pregnant women. The high coverage of maternal 

RI (Tetanus toxoid injection) in this study is due 
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is lower than the reported 81.97% by [15]. This 
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(IPTp), have helped improve maternal 

healthcare [16]. In addition, the acceptance of 

modern contraceptives among WRAG is 

generally low compared to but higher than the 

23.87% reported by [17], 26.3% reported in 

Senegal by [18], and 15% reported by [19]. The 

possible reason for the discrepancies might be 

due to a difference in knowledge and awareness 

of modern contraceptive methods. 

The coverage of the intervention LGAs on 

children’s services provided indicated a general 

poor acceptance ranging from 0.2 to 16%. This 
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is, however, very low compared to studies 

conducted within and outside Nigeria, such as 

the 52.4% reported in southern Ethiopia by [20] 

and the 73.2% reported in Africa by [21]. The 

possible reasons for the drawback in children’s 

immunization status could include the first 

model place of delivery, mother’s education 

status, and living area, which are found to be the 

contributing factors for children’s immunization 

status. Periodic vitamin A supplementation is a 

major intervention to reduce morbidity, 

mortality, and blindness among children in 

developing countries [22]. Our study indicated 

the acceptance of vitamin A in some of the 

LGAs, where most of the children between 6 and 

59 months had over 100%. However, in some 

communities, poor acceptance was recorded at 

only 2.3%. Notwithstanding, the low coverage in 

these areas is perhaps due to the poor community 

mobilization during our intervention period in 

the affected LGAs. Another important factor in 

child health is helminth reduction. Preschool-age 

children are more vulnerable to soil-transmitted 

helminths (STH), which cause millions of 

morbidities. This is often associated with low 

socio-economic status and a lack of clean water 

and sanitation [23]. Our study indicated a higher 

acceptance of deworming for children less than 

5 years old in some of the LGAs. This is in 

agreement with the 44.0% reported in Ghana by 

[24]. Diarrheal diseases remain the second 

leading cause of death among children under 

five years of age globally. On the other hand, we 

found out that the coverage of diarrhea in 

children younger than 5 years in this study 

ranged from 0 to 10%. This is lower than the 

reported 38% in a study conducted by [18]. The 

lower coverage in this study is associated with 

the increased awareness of people in the state of 

the need to use portable drinking water, 

particularly for children less than 5 years old. 

The study’s findings indicated improvements 

in both ANC 1, 4, and 8, institutional delivery, 

and use of modern contraceptives (CPR) in all 

the communities in 4 LGAs when compared 

with the baseline of 2021. This is similar to the 

work conducted in Ghana by [25]. The results 

obtained in this study are lower than the 77.89% 

reported in Ghana and Nigeria. 53.1% reported 

in the southern part of Nigeria by [26], 68.5% 

reported by [27], and similar to the 31.7% 

reported in rural Dembia District, northwest 

Ethiopia by [28]. Increased health education 

during outreach services implemented in rural 

communities may influence the need for 

institutional delivery in the LGAs. Antenatal 

care guarantees optimal health for both mothers 

and new-born babies. Appropriate care during 

pregnancy is essential for the health of the 

mother and the development of the unborn baby, 

the promotion of healthy behaviors and 

parenting skills, and establishing a link between 

the woman and the health system [27]. Our study 

further indicated a slight improvement in 

institutional delivery. This is lower than the 

77.89% reported by [29]. Furthermore, low 

improvements are noticed in the use of modern 

contraceptives. The coverage of CPR in our 

study ranges between -33.2 and 38.6%. This is 

low compared to the 16.8% reported by [29]. 

The low improvement may be due to cultural 

inclination and fear of side effects [30, 31]. 

The study’s findings further revealed low 

coverage of children younger than 5 years 

provided with child services including OPV, 

HBV, PCV, Penta, IPV, Men A, and Measles 

vaccinations. This indicated that most of the 

children in these communities have access to 

routine immunization. These children who 

accessed these services during this intervention 

generally missed opportunities that were hitherto 

not reached with these vital services across these 

communities, which may lead to increased 

chances of child mortality due to vaccine-

preventable diseases. [32] reported that an 

estimated 29% of deaths among children aged 1–

59 months were due to vaccine-preventable 

diseases. This intervention will reduce child 

morbidity and mortality in these communities 

and will help in the achievement of MDG5 and 

enhance UHC attainment [33] in Adamawa 

State. Our study’s findings also indicated 



 

improvements in routine immunization 

coverage, measles, vitamin A supplementation 

of children, deworming, and nutritional 

screening of children in hard-to-reach areas after 

the implementation of the interventions. This 

finding is in line with studies conducted in 

Bangladesh and Nigeria, where combined or 

integrated interventions improved child 

immunization coverage in rural, underserved, 

and hard-to-reach settlements. According to the 

results of a literature review of integrated 

outreach services, after the implementation of 

integrated outreach services for five years, the 

proportion of children aged 12–23 months who 

received full primary immunization increased by 

about 16 percentage points [34]. A study 

conducted in hard-to-reach areas in Nigeria 

documents the process and outcomes of 

conducting integrated mobile vaccination 

services. It also showed that oral polio vaccine 3 

coverage among children under one improved 

from 23% at baseline to 61%, and penta 3 

coverage increased from 22–55% [35]. Our 

intervention indicated a slight improvement in 

penta-3 coverage in some of the LGAs. Pena 3 

rate in the study LGAs reduced tremendously. 

This indicated that the majority of the children 

less than 2 years old have received the penta-3 

vaccine. Measles vaccination and vitamin A 

supplementation also improved in this study. 

The overall improvement in this child will help 

reduce child morbidity and mortality. 

Conclusions 

Overall, our intervention successfully 

improved maternal and child health indicators in 

the LGAs of Adamawa State, Nigeria. The 

implementation of this intervention (HF and 

mobile outreach) made significant contributions 

towards the improvement of both maternal and 

child health services among the hard-to-teach 

communities and has led to an improvement in 

maternal and child indices in Adamawa State. 

The key indicators improved are ANC 

attendance, CPR, institutional delivery, routine 

immunization, vitamin A supplementation, and 

deworming. Our study demonstrated that the 

community outreach program using health 

facilities and mobile outreach platforms has the 

capacity to improve maternal and child 

indicators and reduce maternal and child 

mortality. Furthermore, this study underscores 

the need to engage community gatekeepers in 

the planning and implementation of programs, 

which will increase the demand for services. 

Outreach services are also noticed as the best 

strategy for ensuring MNCH services are 

delivered to the people in the HTR communities 

and will lead to a reduction of maternal and child 

morbidities and mortalities in rural, underserved, 

and HTR communities. 

Intervention programs such as outreach 

services no doubt improve maternal and child 

health indices and will reduce maternal 

morbidity and mortality. 

Recommendation 

This study recommends the need for the 

government and all other stakeholders to provide 

more support to health workers and provide 

logistics to ensure continuous outreach services 

in the HTR communities. Also, Ensuring the 

sustainability and ownership of outreach 

services implementation by making it part of 

annual HF-based planning exercises is also 

recommended. 

Community engagement and involvement are 

indispensable activities for the effective 

implementation of strategies that aim to address 

equity gaps and improve access to maternal and 

child services, which is also recommended by 

this study. 
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