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Abstract 

Background: Global health was founded on an egalitarian promise: improve health care for everyone, everywhere. However, 

treating and caring for children with brain disorders (CBDs), such as neurology, neuropsychiatry, and neuro-disability 

disorders, is a serious concern in low-income nations like Pakistan. Quality health service provision together with equitable 

geographic access and service delivery are important components that constitute g Universal Health Coverage (UHC).   

Aim: The project aims to improve charitable primary care services and provide free health services in hard-to-reach districts, 

particularly in financially deprived districts of low-income countries like Pakistan, to address childhood brain disorders.  

Methods: The monthly childhood brain health outreach program (CBHOP) was initiated to increase the geographic 

accessibility, availability, affordability, and acceptance of pediatric brain health treatments in District Bhakkar, a difficult-to-

reach district in South Punjab, Pakistan. In 2012, Monthly camps were held throughout the three Tehsils and the city of 

Bhakkar as part of the program. As of 2018, in addition to the rotatory camps in various parts of the district, a partnership 

was established with the existing charity urban primary health care center next to DHQ Hospital Bhakkar, where various 

neurology subspecialty camps are held on set weekdays for each subspecialty each month. In addition to these the relative 

brain subspecialists provide free Tele-consultations and advices as and when required for their respective patients.  

Results: The impact of the multifaceted strategy on the diagnostic gap (DG), treatment gap (TG), a and nonadherence (NDH) 

among children with epilepsy (CWE) was assessed after ten years of this endeavor. Four monthly pediatric neurology camps 

as the activity of the multidisciplinary brain health outreach program (MBHOP) did impact evaluation upon CWE from 

September to December 2022.  Two newly joined pediatric neurologists, unaware of data collection purpose, reported that 

childhood epilepsy diagnostic gap decreased from 77.7% to 3.2%, treatment gap decreased from 89.2% to 4.2%, and 

nonadherence to prophylactic antiseizure medicines decreased from 66.1% to 19.3% among 280 CWE being treated at this 

brain health facility. This study also found no regional brain health care facility (BHCF) in the whole district. 

Multidisciplinary teams of pediatric and adult neurologists, psychiatrists, neutralizability experts, and therapists provide 

neurology services at this MBHCF. 

 Recommendations: Promoting and delivering brain health services for children in underserved, difficult-to-reach areas 

should be supported through a collaboration between public and private sector stakeholders. To provide specialized care in 

these remote places, it is advised to set up a network of relative visiting brain subspecialists from tertiary care centers.  

Conclusion: The District Bhakkar CBHOP program has shown the effectiveness of such initiatives. The program has 

demonstrated that it is possible to change the situation for children with epilepsy by decreasing the diagnosis gap, treatment 

gap and adherence gap. The access framework identified various innovations enhancing BHCF access, highlighting 

disparities between supply and demand, and identifying areas needing further attention to address equity gaps for vulnerable 

populations, 
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Introduction 

Epilepsy, a global disease, predominantly affects low and middle-income 

countries, with 80% of affected individuals in these regions, largely due to 

risk factors like head trauma and CNS infections. which are more common 

in poor regions, especially in rural areas. The median lifetime epilepsy 

prevalence for developed countries is 5.8 per 1.000, whereas in rural areas 

of developing countries is 15.4 per 1.000. [1] The incidence of epilepsy is 

45/100.000/year in high income countries, compared to 81.7/100.000/year in 

LMIC. [2] The difference of prevalence and incidence among high income 

countries and LMIC is partly explained by some risk factors such as, poor 

obstetric care, head trauma, CNS infections and perinatal injuries, which are 

more common in poor regions, particularly in rural areas. [3] Approximately 

70% of those diagnosed with epilepsy have seizure control by the use of 

antiseizure medications (ASM). [4] Nevertheless, even if the prognosis may 

seem "benign," a staggering 73.3% of patients with active epilepsy in rural 

areas of low- and middle-income countries (LMIC) do not obtain proper 

treatment or receive it in an unsuitable manner. [5] There have been efforts 

to improve epilepsy care, particularly in low- and middle-income countries 

(LMIC) where the treatment gap is greatest. However, significant childhood 

management barriers on demand and supply side remain on demand an 

especially in outreach financially deprived areas of these countries. [6] 

Gaps in childhood epilepsy care range from lack of access to care and 

delayed diagnosis, to delayed treatment and lack of treatment optimization. 

Beyond quantifying the treatment gap, identifying barriers to care on demand 

and supply side for improving the quality of reporting, collaborative efforts 

in clinical care, research, education, and advocacy is critical for developing 

sustainable improvements. [7] An enduring observation across several areas 

is that individuals who are most susceptible tend to have the greatest 

disparity in access to treatment.   There are significant differences in 

healthcare access and quality between regions with high and low 

socioeconomic status. Specifically, places with higher income and urban 

settings have smaller gaps in brain disorders treatment, while areas with 

lower income and rural settings have larger gaps in treatment.  [8-10] The 

treatment gap worldwide is mostly determined by the availability of 

economic and healthcare resources. It is mainly a result of limited access to 

medication and healthcare services. [11] In order to organize preventive, 

promotive, curative, and rehabilitative services for PWE (the public health 

approach); understanding the risk factors, and determinants of epilepsy 

through epidemiological approaches becomes crucial. Despite tremendous 

progress over the last decades, there are still unaddressed health needs of 

people in all parts of the world. [12] Many people, particularly the poor and 

people living in hard-to-reach financially deprived rural areas and those who 

are in vulnerable circumstances, face challenges to remain healthy. [13] 

Consistently provided monthly outreach children brain health program 

(OCBHP) services to economically disadvantaged communities that are 

difficult to access are linked to enhanced implementation of crucial 

treatments to address gaps in childhood epilepsy management.   This 

research examines the effects of the combined approach of Outpatient Care 

for Brain Health Promotion (OCBHP) and integrative brain health care at an 

urban charity primary health care institution located in a financially 

disadvantaged district in the South-Punjab region of Pakistan. It specifically 

focuses on the demand and supply side challenges related to the provision of 

childhood brain health care in specific circumstances.  

Our Pediatric Brain Health Care Outreach Program is for Hard-to-

Reach District 

In 2012, the corresponding author and one of his pediatric neurologist 

colleagues along with their chief neurotechnologist established BHOP for 

child neurological illnesses in South Punjab, Pakistan's remote and 

financially strapped Bhakkar district. They began this BHOP on their own, 

with no assistance from pharmaceutical companies or any other financial 

support. Later, other pediatric neurologists joined, and a group of five 

pediatric neurologists has been running the free services district ever since. 

Through these camps and surveys (BHOP) of pediatric brain disorders in 

2015, they discovered a 90% treatment gap for childhood epilepsy (CETG), 

54% of children with active epilepsy did not take their prophylactic 

antiseizure medications as directed, and 8% of children with epilepsy (CWE) 

had never seen a licensed doctor (primary treatment gap). The main causes 

of these were poverty and a lack of medically qualified personnel. [14] Costs 

associated with health care and other related expenses are a significant 

contributor to poverty in low-income countries (LIC) like Pakistan. Krishna 

from India determined that the expense of medical care is the root of 85% of 

all cases of poverty. [15] Heltberg and Lund discovered that only 12% of the 

poor in Pakistan were able to recover from the economic shock caused by 

the costs associated with illness. These costs of medical expenditure included 

decreased food consumption, withdrawal of children from school, sale of 

major assets, forced labor of children, and even bonded labor. [16] In fact, 

we discovered that inhabitants of Bhakkar pay an average of Rs. 16,000 for 

a single pediatric neurologist consultation from Multan or Lahore. [17] 

Whereas this can be managed at the cost of PRS 100-200 locally in Bhakkar 

city within an hour or so for most of these patients. 

Activities and Goals of the program  

Outreach health care strategies for hard-to-reach areas can be divided into 

three categories: 1) facility-based models for remote locations with limited 

financial resources, 2) mobile strategies, and 3) telecommunications 

techniques. These three categories have been integrated in our BHOP. In 

order to support realistic clinical and social outcomes for these illnesses, the 

provision of services for pediatric brain disorders in tandem with well-

established primary care services leverages on already available human and 

financial resources. [18] A feasible and cost-effective way to achieve this 

goal may be to offer diagnosis &, in many cases, treatment for brain disorders 

at the first point of medical care, in conjunction with secondary, tertiary, or 

brain health specialists' support. This is supported by limited but significant 

evidence from developing countries that have established such 

programs.[19]Top-down approaches to community engagement, where 

modalities of participation are prescribed by outside financing projects, are 

typically less successful than bottom-up alternatives, which are developed 

by and through the community.[20] Implementing both Top-Down and 

Bottom Up strategies at a community health care facility could help the  

neglected and underserved communities, especially when telemedicine 

support is scarce, according to our healthcare team with ten years of 

experience. Despite free monthly camps for treatment and initiatives to 

educate healthcare professionals about pediatric neurology, there was no 

such facility in Bhakkar City. Parents continued to seek out specialized 

consultations when needed despite the expenses associated with travel, 

lodging, and consulting public teaching hospitals. To address the 

shortcomings of the government financed PHC system, a philanthropist and 

his family from Bhakkar City founded and ran Rukhsana Shafqat Urban 

Primary Health (RHUPHC) care as a non-profit organization. Even though 

free monthly camps were offered for treatment, raised awareness of pediatric 

neurology and advised health care professionals on how to properly manage 

childhood brain disorders, parents continued to seek consultation for their 

children from Lahore or Multan costing around 20,000 Pakistani Rupees due 

to their impulsivity in seeing the specialists as and when necessary. [17] 

These costs only cover travel, housing, and meals, as well as consulting with 

public teaching hospitals. A philanthropist from Bhakkar city and his family 

started and run Rukhsana Shafqat Urban Primary Health (RHUPHC) care as 

a nonprofit in response to the publicly funded PHC system's generally subpar 

performance. The philanthropist agreed to hire a general practitioner and 

other medical and paramedical staff in accordance with the demands of the 

healthcare team after being approached and expressed his joy at maintaining 

the facility accordingly. He also prepared to deploy telemedicine assistance 

for patients seeking treatment at this brain health care facility. RSUPHC and 

a diverse team of brain health subspecialists started working together in 2018 

to enhance the lives of financially disadvantaged people of all ages with 

chronic, non-communicable neurological illnesses. The project's objectives 

were to encourage brain fitness and offer community members free services 

related to brain health. Since the center's services have grown over time, 

professionals from Multan, Faisalabad, and   Lahore regularly visit to provide 

care for both children and adults. The following two main goals have been 
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accomplished due to the cooperation of the subspecialists in brain health and 

the center's investors. 

Objective 1: To strengthen the capacity of charity urban primary health care 

Objective2:  Establishment of free community facility for brain 

subspecialties health care. 

Objective 1: To strengthen the capacity of charity primary health care 

Strengthening primary health care has been shown to improve population 

health outcomes and reduce all-cause mortality and is a cost-effective 

strategy for achieving universal health coverage (UHC). [21] Community 

and civil society engagements are fundamental components of any strategy 

to achieve all health goals and targets of the health sustainable developmental 

goals (SDGs).[22] Our program is to strengthen the capacity of RSUPHC 

center through a layered support system involving volunteer/paid community 

members and paid staff working at this center. Majority of the health workers 

of this center had little or no prior experience in providing health services for 

brain disorders, but have been trained in heath provision for children with 

brain disorders. After the collaboration with RSPHC, a team of pediatric 

neurologists, neuropsychiatrists, consultant neurorehabilitation and 

childhood behavior therapy consultants began traveling on the monthly basis 

from three metropolitan cities (Lahore, Multan and Faisalabad) to the 

facility, a journey of approximately 5-7 hours by car, without receiving any 

monetary benefit. They work in conjunction with two clinical psychologists 

and two resident doctors of physical medicine who are employed in Bhakkar 

city by this BHCF. To ensure continuity, sustainability, and ongoing 

awareness of brain disorders in the outreach communities of this financially 

constrained district, each team member holds monthly camps. All visiting 

healthcare professionals maintain a consistent teaching schedule for the 

RSUPHC medical and paramedical staff in addition to their clinical duties. 

Additionally, they assist in identifying the enablers and inhibitors of the 

supply and demand sides of the provision of brain health care in their 

respective subspecialties. Co-developing services with engaged persons and 

communities promotes cultural sensitivity and increases patient satisfaction, 

which eventually leads to higher service utilization and better health 

outcomes. This patient-centered approach strengthens the use of patient-

centered metrics in assessing effective primary care and is consistent with 

the central role that patients play in basic healthcare, which is supported by 

other studies. Bottom-up approaches to community participation, developed 

by and through the community, tend to be more successful, according to prior 

research. [23] 

Objective2:  Establishment of free community center for pediatric brain 

health care 

Primary Health Care (PHC) is the most practical method for nations to 

achieve universal access because it has been found to be cost-effective.[17] 

While some Pakistani towns, such as Lahore and Islamabad, may claim of 

having established infrastructure and effective healthcare services, other 

places, such as Bhakkar, are financially underdeveloped and located in 

remote areas, making it difficult for residents to get healthcare. The 436-mile 

trip from Lahore to Bhakkar takes more than 6 hours to complete by car, 

whereas the 311 km fly takes just over 53 minutes. Although there are ways 

to increase access to healthcare, it is clear that some areas confront more 

difficulties because poverty is a major roadblock to development. 

Geographic accessibility, availability, cost, and acceptability are the four 

components of access to healthcare. [24] Accessibility issues can be caused 

by either the supply or demand for healthcare services.[25] Supply side 

determinants are characteristics of the health system that prevent service 

uptake by individuals, families, or the community. Demand-side 

determinants are factors influencing the ability to use health services at the 

individual, home, or community level. To develop effective treatments, it is 

necessary to distinguish between supply- and demand-side constraints. 

[24,25] The access restrictions, however, could not always be mutually 

exclusive and might also interact with one another. [26] The two types of 

physical methods are 1) facility mobile strategies a 2) facility-based models, 

and both can be integrated as we have done, among the various options for 

providing health facilities for communities' members of remote, financially 

challenged places. According to the country, its health requirements and 

priorities, and the quality of local health care supply, the stakeholders change 

and the methods likewise do. We adhere to Peters et al.'s definition of access 

to health services, which denotes "the timely use of service in accordance 

with need." [27] 

As there were no governmental or private healthcare facilities that provided 

care for brain diseases for children and/or adults, a brain health outreach 

program (BHOP) was established in 2012 by holding monthly camps for 

children. The goals were to: 1) raise awareness of pediatric neurological 

diseases (PNDs); and 2) treat PNDs in the community at the children' 

doorsteps. 3) PNDs should only be referred to public teaching hospitals when 

necessary and under guidance. The supply-side and demand-side 

components of each of the four access dimensions are used to evaluate the 

obstacles to the provision of brain health care (BHCP). However, each of the 

four dimensions includes an essential element related to care quality. 

Important demand-side and supply-side barriers include the location of the 

service and the household. As consumers of healthcare services, the general 

population has no control over these aspects. We held monthly camps in 

various cities in an effort to break down these barriers, but people continued 

to travel to Lahore or Multan at a cost of PRS 20,000 for a single neurology 

consultation, not to mention lost wages, expensive medications, and even 

investigation from a free public teaching hospital. Communities initially 

lacked confidence in our services and the intermediaries connecting the 

populace with our team of pediatric neurologists by offering free 

consultations in pediatric neurology at the doorsteps of these underserved 

neighborhoods. This gave people the impression that we were only there to 

divert patients to our private clinics, which discouraged them from taking 

advantage of the offered services.[28] With the participation of practically 

all the stakeholders, the community's response was astonishing within a few 

years. From 20–30 patients per camp, it climbed to an average of 180–220 

patients per camp, regardless of the distance and accessibility of the location. 

Pediatric Brain Health Services Access Enablers 

Our interventions were designed to make it easier for district to implement 

access to health services while simultaneously addressing the supply and 

demand sides, as this is proven to be the best geographic setting for improved 

PHC.[29] These interventions can be carried out at the district level by a team 

of specialists, the health sector on its own, or in partnership with other 

governmental agencies, nongovernmental organizations, or civil society 

organizations through the public and/or private sectors, as we did when we 

worked with the RSPHC facility. As it "reduces the power gaps between the 

population and health systems," we have included community involvement 

in initiatives addressing access barriers. [30] The majority of interventions 

appear to be non-financial and supply-side based, despite the fact that 

financial demand-side interventions are given more attention in international 

research. Demand-side financing refers to the direct allocation of resources 

to a population for the purpose of obtaining healthcare. [31] Our goals for 

promoting the demand side approach include: (1) improving care seeking by 

targeted populations; (2) focusing on service delivery; (3) enhancing 

provider behavior; (4) encouraging competition and subsequently improving 

care quality. Based on the quantity of financial input, supply-side financing 

is regarded as a way to improve the delivery of healthcare services. [32] We 

briefly outline our supply-side or demand-side, non-monetary or monetary, 

access-enabling interventions. 

 

Demand-side, non-monetary interventions 
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Visiting consultant, employed community workers of RSUPHC center and 

all community stakeholders provide counseling about brain health services, 

including their availability, intention and associated costs (free services), 

address barriers related to Lack of Information on Health Care 

Service/Providers (availability) and Health Awareness (acceptability). 

Community leaders’ participation is a cross-cutting intervention that 

addresses the four access dimensions: 1) reduces transport costs; 2) improves 

information about services as well as health aspects;3) donates cash within 

the community when needed; and ;4) address household expectations and 

community cultural preferences. With empowerment strongly embedded in 

its features, community participation overcomes community and cultural 

preferences and stigma (acceptability), and enables greater availability of 

visiting brain subspecialists (availability). Professional health workers 

(employed in the RSUPHC center) can carry out a variety of preventive and 

curative interventions through so-called community-based interventions, 

which address issues with service location, transportation-related costs and 

means (geographical accessibility), free integrative brain health care, 

(affordability), and treatment accessibility. [33] Many acceptability hurdles 

for the health treatments these medical and paramedical professional health 

professionals promote about the full spectrum of services being provided by 

RSUPHC center are minimized because they are chosen from within the 

community. Similar to earlier studies,[34] these workers don't leave the 

center after receiving training and experience because they come from 

remote locations and are paid competitive wages to work in their local 

communities. They also act as key informants and are very useful for 

overcoming the disease stigma. 

Demand-side, financial (DSF) interventions 

Demand side finance (DSF) initiatives are frequently employed in LMICs to 

encourage "healthy behaviors" by reducing some of the financial expenses 

for consumers or by raising household income. Demands for out-of-pocket 

formal fees and unofficial payments for care services or supplies such 

medications, sutures, gloves, and diagnostic tests are prevalent in many 

nations [25,35]. By placing BHSs in the heart of impoverished 

neighborhoods, with the RSUPHC bearing the financial burden, we have 

eliminated these hurdles. The following list includes five different forms of 

DSF that have been employed in the medical field, each of which has a 

distinct intended mechanism of action. Regular payments to homes are made 

subject to certain "conditionalities," such as participation at community 

meetings and usage of government health services. Unconditional cash 

transfers are similar to regular payments, but without explicit requirements 

for service use. 3;)Short-term cash payments to offset expenditures are 

generally offered retroactively in medical facilities to patients who regularly 

visit the facility in question. 4;) In order to lower the cost of specific care 

services, vouchers are offered. Vouchers for "merit" items are intended to 

lower the price of commodities that support brain health, such as AEDs for 

epileptic patients. Schemes for vouchers may be created to include services 

from the public and private sectors as well as nonprofit organizations [36, 

37]. Numerous LMICs have verified the value of DSF [38, 39]. We now 

provide monetary reimbursements for travel expenses and AED purchases 

made during an emergency or when AEDs are not available at the institution, 

but we require greater financial support to achieve these goals. 

Supply-side, non-monetary interventions 

The organization offers the residents of an outreach district affordable access 

to basic healthcare facilities. This is essential because adult or pediatric 

neurology services are unavailable in the public or private sectors. Their 

intervention focuses on geographic accessibility, ensuring that free 

medicines and other consumables are available to eligible people, and 

providing customized health services that are given by top-notch brain health 

specialists that match the needs of the community. The services are well 

regarded because they are free and offered in areas that households choose. 

A medical officer who works six days a week from 9 AM to 4 PM has been 

hired by the organization. The medical officer is qualified to handle common 

child neurological conditions and consult with the appropriate physician as 

required. By taking particular courses and hiring people from the same ethnic 

communities as the people whose issues need to be addressed, the provision 

of culturally sensitive health care is improved (acceptability).[40] Better 

management results in financial resources that are generated in accordance 

with local demands (availability), and accountability makes it possible for 

providers to be more responsive to the preferences and expectations of the 

community (acceptability).[41,42] Additionally, the management committee 

addresses all matters pertaining to money, service delivery, human resources 

(visiting consultants and local staff), and human resources in general. 

Supply-side, financial interventions 

The main goal of supply side initiatives is to make medications free (or 

heavily subsidized) at public facilities.[43] The supply side intervention 

includes building up the capacity of the healthcare facilities through service 

provider retraining, round-the-clock service availability, the addition of 

pharmaceuticals supplies, and provider incentives. This MDBHCF have 

hired two clinical psychiatrists, two physicians of physical medicine, a 

speech therapist, and the supporting staff at competitive salaries. This has 

somewhat increased the facility's capacity to meet the demands of various 

brain subspecialties in line with being implemented elsewhere in world. [44, 

45] Distance to medical facilities, a lack of transportation, insufficient 

financial resources for care, and poor-quality care—all of which are 

frequently connected—are fairly typical issues in difficult-to-reach and 

resource-limited regions. [46, 47] About 15% of the nonadherent CWE in 

our sample, who lived less than 30 km from RSUPHC, agreed that the cost 

of transportation and the distance were the only factors contributing to their 

non-adherence to AEDs. Our long-term goal is to provide the necessary 

medications to such communities once a month. To deliver evidence-based 

care for chronic diseases, clinician visits, drug access, and modifications to 

treatment plans are necessary. However, delays in clinical interventions 

happen without transportation. These care delays may result in inadequate 

medical care, exacerbations of chronic diseases, or unmet medical demands, 

all of which can compound and worsen health outcomes [48]. 

The primary financier contributes significantly to the entire financial 

assistance for this healthcare facility's expenses. Affordability is improved 

by eliminating user fees or allowing exemptions, but only if these actions are 

taken in conjunction with other initiatives, such as increased drug supply and 

management oversight.  The abolition of user fees boosts the use of curative 

public health care, as shown by Pariyat et al., although distance from the 

facilities continues to be a significant access barrier for the poor. [49] As 

Ensor and Cooper have shown, there are many access barriers that have been 

discovered, but the body of research on treatments to remove them is 

disproportionately tiny. [50] In contrast, where the access restrictions are 

understood, the framework of useful treatments can be utilized to evaluate 

the suitability of current solutions. All four characteristics of access barriers 

tend to be addressed through community involvement, community-based 

initiatives, health equity funds, provision of necessary essential services, 

improved management, and pay-for-performance. Although the 

aforementioned interventions are listed separately to help with the 

development of the analytical framework, the majority of them are actually 

employed in tandem, and the success of each one may rely on how it is 

combined and applied. [51, 52] We concur with O'Donnell that for the 

greatest impact, supply-side and demand side constraints must be removed 

together. [53] However, we stress that before any other intervention can be 

properly adopted, the quality of care must be developed. 

Impact Evaluation of Outreach Brain Health Project upon Children 

with epilepsy (CWE). 
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Bhakkar Top-Down-Bottom-Up childhood epilepsy initiative has 

demonstrated a model that is cost and clinical effective in reducing the 

childhood epilepsy treatment gap (CETG). [14,17] A relationship with 

RSPHC was established in October 2019 after this epilepsy Initiative was 

initiated in 2012 using a staged method. In order to increase sustained access 

to antiseizure medications (AEDs), the program includes strengthening local 

brain health services offered by RSUPHC, strengthening referral systems, 

ensuring better monitoring of childhood epilepsy, providing free 

antiepileptic drugs (AEDS) for deserving patients, and raising awareness to 

support those who have epilepsy and their families. 

A study was done in RSUPHC by the two newly joined pediatric neurologists 

in four monthly pediatric camps on September 10, October 16, November 

20, and December 19, 2022, with no knowledge of the intent to collect data. 

In these four pediatric neurology camps at RSUPHC, all CWE being 

monitored at least for 3 months had their diagnostic gap (DG), treatment gap 

(TD), and nonadherence to antiseizure medicines were evaluated. For these 

three first benchmark improvements, the effectiveness of the Top-Down-

Bottom-Up program techniques was evaluated in this comparative analysis 

(intervention vs. control CWE documented in 2015). All three baseline 

benchmarks have shown a significant improvement, with the youngest age 

groups showing the most increased improvements, Table-1. 

Table 1. Impact evaluation of pediatric brain health outreach program upon childhood epilepsy 2022 vs. 2015 

Treatment pattern of Childhood Epilepsy 2022 (n=280). Treatment pattern of Childhood Epilepsy 2015(n=130). 

No Age Gr Gender DG TG Nomad. Nomad. TG DG Gender 

1 ≥2 Mon to 

2 yrs 

 

 

Male. 35 0/67= 

0% 

 

0/67= 

0% 

06/67= 

9% 

 

20/30= 

66.6% 

 

29/30= 

96.6% 

27/30= 

90% 

Male. 20 

 

Females.32 

(67- 24 %) 

Females.10 (30 - % ) 

2 

 

 

 

>2Yrs to 

5Yrs 

 

Male. 34 0/60= 

0% 

 

0/60= 

0% 

 

7/60= 

11.6% 

 

14/20= 

70% 

 

19/20= 

95% 

 

16/20= 

80% 

 

Male. 8 

Female. 26 

(60-21.4  %) 

Female. 12 (20-  %) 

3 >5Yrs to 

10Yrs 

 

Male. 48 4/78= 

5% 

 

4/78= 

5% 

 

10/78= 

12.8% 

 

28/45= 

62% 

 

41/45= 

91% 

 

38/45= 

84.4% 

 

Male.25 

3 >5Yrs to 

10Yrs 

 

Male. 48 4/78= 

5% 

 

4/78= 

5% 

 

10/78= 

12.8% 

 

28/45= 

62% 

 

41/45= 

91% 

 

38/45= 

84.4% 

 

Male.25 

Females30 

(78- 27.8 %) Female. 20 (45-   %) 

4 >10Yrs. to 

18Yrs. 

 

Male. 40 5/75= 

6.6% 

8/75= 

1o.6% 

 

14/75= 

18.6% 

24/35= 

68.6 

 

27/35= 

77% 

 

20/35= 

57% 

 

Male. 17 

Female. 35 

(75-26.8  %) 

Female. 18 (35-  %) 

 

Total ≥2 Mon to 

18 Yrs. 

Males.157 

Females.123 

280-100% 

9/280 

=3.2% 

 

12/280 

=4.2% 

 

37/280 

=13.2% 

 

86/130= 

66.1% 

 

116/130

=89.2% 

 

101/130= 

77.7% 

 

Males=70 Females. 

60 

130 

 

Age. Gr = Age Group, DG= Diagnostic Gap, TG= Treatment Gap, Nonadh= Nonadherence 

 

It has been recognized that effective guidelines must be adapted to local 

contexts, implemented, and assessed for impact before program revisions are 

made. In 2015, an agreement was reached to document the issue of improper 

diagnosis of epilepsy, which was found to be highest (90%) among 

individuals aged ≥2 months to 2 years and relatively lower (57%) among 

those aged ≥10 to 18 years, as shown in Table 1. It is worth noting that the 

diagnosis of epilepsy can be challenging, and research has suggested that up 

to 30% of patients referred for management of refractory seizures do not 

actually have epilepsy. 

The proportion of people with epilepsy (PWEs) who are not properly treated, 

or the treatment gap (TG), is greater than 80% in several nations. The TG in 

Asian nations ranges between 30 and 98% and is higher in rural than in urban 

areas [54, 55] [. In Bhakkar City, we also discovered highly high CETG in 

2015 [14,17], with the greatest levels in the youngest age groups and 

relatively lower levels in older age groups. The treatment gap was greatly 

minimized by our multifaceted approach to treating CWE, which included 

monthly camps of pediatric neurologists and the establishment of a free 

pediatric neurology center supported by telemedicine in RSUPHC-Bhakkar. 

The treatment gaps between the age groups of 2 Mon 2 yrs. and >2 yrs. to 5 

yrs. were 98% and 94%, respectively, at baseline. However, it took the entire 

local and visiting staff more than a decade of hard work to fully manage this 

enormous CETG. The base line treatment gaps for the older age groups 

(>5yrs to 10yrs and >10yrs to 18yrs) were reduced from 92% and 77% to 

5% and 10.6%, respectively. The difference between the CETG at RSPHC 

before and after the intervention served as the primary outcome. 

Antiepileptic drug (AED) therapy has been shown to be successful in 

controlling seizures in 70% of patients. [56]. However, treatment compliance 

is still a key factor in successful]. Rate of adherence can be described as the 

percentage of the prescribed doses of the medication actually taken by the 

patient over a specified time period [57]. Accordingly in 2015 very high 

percentages of the CWE were found to be nonadherent to the prescribed 

antiepileptic drugs (AEDs), varying from 62% to 70% in different age 

groups, Table- 1. The childhood epilepsy is a chronic condition that can be 

treated by cost-effective first-line antiepileptic drugs (AEDs) [58] but 

adherence to the prescribed medicines is essential for seizure control. 

However, despite provision of free consultations and free AEDS, 

nonadherence decreased from 66% to 13%. Most of the nonadherent CWE 

are resident at places >30km, hard to reach and belong to the extremely poor 

families. 

The population faces significant challenges in terms of access to healthcare, 

with some individuals experiencing difficulties traveling to the Regional 

Public Primary Health Care (RSUPHC) facility. Although the district is the 

primary geographic unit for intervention implementation in this case, other 

interventions may focus on scaling up access to healthcare in broader or 

narrower geographic areas. While this framework has been developed with 

a focus on a financially deprived, hard-to-reach district in South Punjab, it is 

worth noting that the conceptual similarities between barriers and 

interventions remain significant, despite the potential influence of socio-

economic and cultural factors. The following are the future aspirations of our 
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organization: 1) Developing an appropriate and cost-effective diagnostic and 

treatment plan, including laboratory, neurophysiology, and imaging studies, 

for pediatric neurology patients admitted to the inpatient service for a short 

stay of 4-24 hours;2) Providing around-the-clock management of pediatric 

neurological emergencies through the availability of one pediatric 

neurologist on video call; 3) Reaching the residents of far-flung localities 

with poor road connectivity and limited access to Regional Public Primary 

Health Care (RSUPHC) on a monthly basis; 4) Provision of neuroimaging 

studies for pediatric neurology patients. It is worth noting that we have not 

received any funding for these future aspirations, and we declare no conflicts 

of interest. 
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