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ABSTRACT 

	Aim: This study assesses the performance, challenges and best practices of AAMs in Andhra Pradesh, focusing on their ability to provide the expanded package of 12 CPHC services. 
Study Design: It is cross-sectional study with mixed methods approach.
Methodology: Utilizing a quantitative research approach, we evaluated service delivery, infrastructure, and community perception and qualitative study tools were used to elicit challenges encountered and best practices.
[bookmark: _GoBack]Results: Findings revealed significant achievements in teleconsultations (average of 202, 112, 63 teleconsultations in AAM SHC, AAM UPHC, AAM PHC respectively), the Family Doctor Program, and essential diagnostics (100% facilities assessed had availability of diagnostics through in house mode). The study identified gaps in infrastructure (only 58% facilities had boundary wall and 58% had uniterrupted electricity supply), emergency services (58% facilities lacked provision of emergency care services), and data management needs to be strengthened. 
Conclusion: The AAM centres assessed are functioning well with dedicated manpower, well equipped with diagnostics and optimally utilizing digital platforms like teleconsultation. Recommendations include strengthening referral linkage, infrastructure upgrades such as improving accessibility features and ensuring power back up, streamlining other digital platforms like the NCD portal, and implementing the IPHS guidelines. These insights are intended to guide the optimization of AAMs in Andhra Pradesh.
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1. INTRODUCTION 

The Indian healthcare system is a comprehensive framework designed to address the health needs of its population at different levels. At the base of the healthcare system lies primary healthcare, which plays an important role in ensuring equitable, accessible, and affordable healthcare services for all, especially in rural and underserved areas.(Kumar A, 2023) Primary healthcare facilities in India primarily include Sub-Health Centers (SHCs) and Primary Health Centers (PHCs), which act as the first point of contact for individuals seeking healthcare services.(2)

To strengthen primary healthcare delivery, the Government of India launched the Ayushman Bharat initiative in 2018, a landmark program aimed at achieving universal health coverage (UHC). This initiative comprises of two key components: the Pradhan Mantri Jan Arogya Yojana (PM-JAY), which provides financial protection for availing secondary and tertiary care services, and the establishment of Health and Wellness Centers (HWCs) to enhance primary healthcare delivery.(Lahariya C, 2020) In 2023, these Health and Wellness Centres were renamed as Ayushman Arogya Mandirs (AAMs), which represents a transformative effort to bring essential healthcare services closer to the community.(4)

Ayushman Arogya Mandirs (AAM) form the foundation of Ayushman Bharat to implement the Comprehensive Primary Health Care (CPHC) approach. The AAMs integrate preventive, promotive, curative, rehabilitative, palliative, and wellness services, ensuring an expanded package of 12 services, including maternal and child health, management of communicable and non-communicable diseases (NCDs), emergency care, and mental health. These services are complemented by health promotion activities – wellness component, to empower communities in adopting healthier lifestyle. (5)

Andhra Pradesh, a leading state in health innovation, has rapidly adopted the AAM framework. The state has achieved national recognition for milestones such as 100% HWC upgradation to AAM, teleconsultation implementation, and healthcare quality certification under National Quality Assurance Standards (NQAS).(6) However, disparities in service delivery and infrastructure persist, posing challenges to fully realizing the AAM mandate.

A study by S. Sriram revealed critical deficiencies in infrastructure, including inadequate space, non-functional equipment, and inconsistent access to essential utilities such as electricity and water. Additionally, it identified severe shortages in human resources, with many primary health centres operating below the recommended staffing levels(Sriram S, 2019). These challenges not only hinder service delivery but also compromise the ability of healthcare centres to meet Indian Public Health Standards (IPHS). The findings emphasize the need to reevaluate and strengthen primary healthcare infrastructure and workforce to ensure equitable, quality services and advance universal health coverage in the state.

The present study aims to evaluate the operational efficiency, status, strengths, and challenges of AAMs in two districts of Andhra Pradesh. It explores the extent to which these centres fulfil the objectives of Comprehensive Primary Health Care (CPHC), identifies barriers to optimal functioning, and provides actionable recommendations to enhance service delivery. Addressing these gaps will enable AAMs to deliver accessible, community-centred healthcare more effectively, thereby contributing to the state's efforts toward achieving universal health coverage and the Sustainable Development Goals (SDGs).

[bookmark: _Toc165297301]Objectives:
(i) To assess if AAMs deliver the 12 CPHC services as per Operational Guidelines
(ii) To identify the key enablers and barriers to service delivery at the AAM by quantitative methods and validating them by qualitative approach.
(iii) To suggest actionable recommendations for the barriers encountered.


2. material and methods 

A cross sectional study with convergent parallel mixed method approach was conducted, integrating quantitative facility assessment and qualitative interviews of the stakeholders. The study was conducted in two districts of Andhra Pradesh to assess the primary healthcare facilities. The 2 districts were selected by purposive sampling technique based on convenience of accessibility. A total of 12 Ayushman Arogya Mandirs (AAMs) were selected from two districts (Guntur and NTR) in Andhra Pradesh by stratified  sampling technique, ensuring representation from Sub-Health Centres (SHCs), Primary Health Centres (PHCs), and Urban PHCs (UPHCs). 

Quantitative data was collected using pre-tested, semi-structured facility checklists to review the facilities and records, while qualitative insights were gathered through key informant interviews with medical officers, CHOs, ASHAs, and exit interviews of beneficiaries using a facilitator guide. The facilitator guide was created with reference to the literature review and IPHS guidelines available for healthcare facilities. Review of the infrastructure, logistics, service delivery etc. was done and checklist was updated; strengths and challenges were derived from interviews. Medical Officers and CHOs of every healthcare facility were interviewed. 2 ASHAs and 2 patients from each facility were interviewed. Informed consent was taken from the participants. Data was anonymized to ensure confidentiality. 

The data was entered in SPSS version 23 and analysis was done. Descriptive statistics were used for quantitative data. Thematic analysis was applied to qualitative data. The outcome of the study was to identify the enablers for the performance of primary care facilities, identify the challenges, and provide solutions for the same.


3. results and discussion

The assessment was conducted to evaluate various aspects of Ayushman Arogya Mandir, including demographic parameters, infrastructure, service delivery, availability of drugs and diagnostics, and IT-based solutions to achieve the objectives of the study. The challenges and strengths were identified through a comprehensive analysis of both quantitative and qualitative findings.

3.1 Findings of assessment of healthcare facilities

3.1.1 Demographic and Operational Characteristics
The Ayushman Arogya Mandirs (AAMs) in Andhra Pradesh operate under distinct demographic contexts. Sub-health centers (SHCs) cater to an average population of 4,877, urban primary health enters (UPHCs) to 26,501, and primary health centres (PHCs) to 47,341. Functioning hours vary, with PHCs providing 24*7 services, while SHCs and UPHCs operate within daytime hours. However, emergency services were only available at PHCs. On average, SHCs, UPHCs, and PHCs have a daily footfall of 16, 52, and 68, respectively. (Table 1)


Table 1: Demographic characteristics across SHCs, PHCs and UPHCs
	[bookmark: _Hlk204161589]Demographic Indicator
	SHC (Mean±SD)
	PHC (Mean±SD)
	UPHC (Mean±SD)

	Number of households
	1381.83±585.71

	12647±2762.748

	8098.33±1173.582

	Population covered
	4877±2390.45
	47341±12544.755
	26501±4676.798

	Number of eligible couples
	818±458.17
	10008.33±3847.873
	9404.33±7877.094

	Population above 30 years
	1983.83±1039.81
	14730.33±9579.497
	12588.67±5588.240

	Number of Pregnant women registered at time of visit
	48.83±28.47
	392±414.262
	234.67±175.215

	Number of children 0-5 years
	303.33±171.19
	4439.67±2085.723
	1779±463.944

	Number of adolescents
	352.50±377.46
	5461.67±4892.883
	6016.33±8757.355

	Number of elderly population
	295±277.32
	7453±8070.757
	2178±554.403

	Number of ASHAs linked to the facility
	3.5±1.76
	33.33±4.509
	8.7±2.082




3.1.2 Infrastructure

Infrastructure as per Indian Public Health Standards (IPHS) is a key domain and was assessed under multiple indicators. Most parameters are as per standards. All facilities had essential amenities, and functional spaces. However, gaps remain in boundary walls, electricity backup, accessibility, biomedical waste disposal, and staff accommodations, highlighting areas for improvement.
 The indicators have been mentioned in table below:

Table 2: Infrastructure Status of Healthcare Facilities

	Parameter of Infrastructure
	n (%)

	Presence of a boundary wall
	7 (58.3%)

	External branding undertaken as per guidelines
	12 (100%)

	Accessibility provisions for elderly/ people with disabilities (ramps, wheelchairs, etc.)
	11 (91.7%)

	Continuous electricity supply including power backup of 8 hours
	7 (58.3%)

	Availability of potable water supply 24x7
	12 (100%)

	Adequate space for patient examination with privacy
	12 (100%)

	Adequate waiting space with seating arrangement 
	12 (100%)

	Adequate dedicated space for laboratory/ diagnostics services
	12 (100%)

	Adequate dedicated space for pharmacy/ medicine dispensation
	12 (100%)

	Adequate dedicated space/ room identified for Wellness activities, including Yoga sessions
	12 (100%)

	Functional toilet facilities - separate for male and female
	12 (100%)

	Display of Patient Charter at the facility
	12 (100%)

	Display of health promotion / IEC material at the facility
	12 (100%)

	Deep burial/ sharps pit for BMW Management
	3 (25%)

	Are residential facilities for staff available within premises
	7 (58.3%)









	
	NTR
	GUNTUR

	Services
	PHC I
	PHC II
	UPHC I
	SHC I
	SHC II
	SHC III
	PHC I
	UPHC I
	UPHC II
	SHC I
	SHC II
	SHC III

	Care in pregnancy and child-birth
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Neonatal and infant health care services
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Childhood and adolescent services
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Family planning & contraceptive services
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Management of Communicable Diseases
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Out-patient care for acute simple illnesses and minor ailments
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	NCDs and chronic communicable diseases
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Basic oral health care
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓

	Ophthalmic and ENT problems
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓

	Mental health
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	X
	X
	X

	Elderly and palliative health care services
	✓
	✓
	✓
	✓
	✓
	✓
	
✓
	✓
	
✓
	✓
	
✓
	✓

	Emergency medical services
	✓
	✓
	X
	X
	X
	✓ 
	X
	X
	X
	✓
	X
	X



As per the interviews conducted with the Medical Officers (MO), overcrowding due to increased laboratory investigations and poorly ventilated labour rooms pose challenges. Barriers such as poor road conditions, safety hazards, and lack of streetlights hindering access, presence of dogs and snakes in farmlands especially at night were still a concern in a few facilities. Sanitation facilities, though present, suffer from poor maintenance, leaking water tanks, and inadequate cleaning supervision. One of the MO mentioned that the labour room is very small and gets extremely hot in the summer since there is no air conditioning.





Table 3: Comparison of healthcare services in NTR and Guntur districts

“….the laboratory room is very congested, it becomes difficult to function on crowded OPD days. As there are increased number of lab investigations now, no place to accommodate the new equipment.”
“…The labor room is quite small and can get really uncomfortable during the summer because it doesn't have air conditioning.”
“…Accessibility to facility is issue. Road is not well built. On road to facility, no lights, completely dark in night, dogs are there, snakes are there as farmlands is there on the way to facility.  Therefore, community hesitates to visit at night.”
“…The staff quarters do not feel safe at night since there is no security guard so I go back to another house I have taken on rent to stay...” – CHO

Based on quantitative and qualitative study findings, in infrastructure, it is evident that despite the availability of dedicated laboratory and labour room, there exists constraint regarding utility of the space, emphasizing need for improvement. The unavailability of residential quarters reflected the inability to provide 24*7 emergency services.  

3.1.3 Service Delivery
All visited facilities provided at least 10 out of the 12 comprehensive primary healthcare services, including maternal and child health, family planning, communicable and non-communicable disease management, and basic ophthalmic and oral care. Mental health services and emergency care, however, were inconsistent across centres (Table 3). Services such as health promotion, Village Health and Nutrition Day (VHND), and school health activities were conducted periodically, ensuring robust community outreach. 

3.1.4 Medicines and Diagnostics
Medicines were largely available as per state guidelines, with only occasional stockouts. The list of drugs available were displayed in all the facilities. None of the facilities reported drug expiry issues, and systems for reallocation of near-expiry medications were effective. Two-thirds (66.7%) of all facilities use Drugs and Vaccine Distribution Management System (DVDMS) or another state system for drug indenting. Table 4 presents key drug-related parameters across various healthcare facilities.

Diagnostic services at Ayushman Arogya Mandirs are primarily delivered in-house, with facilities meeting the minimum equipment requirements outlined by IPHS. All centres displayed updated lists of diagnostic tests, ensuring transparency and accessibility. Regular preventive maintenance and calibration of equipment are conducted through either public-private partnerships (PPP) or in-house service engineers. As most diagnostic facilities operate in-house, there is no requirement for a sample transport system. Table 5 demonstrates the parameters associated with diagnostics across healthcare facilities in Andhra Pradesh.





Table 4: Availability of Essential Medicines
	Indicator
	Total n(%)

	Display of updated Essential Medicines at the facility 
	12 (100)

	Average duration for which medicines are dispensed to patients with chronic conditions like DM/ HTN/ etc.
	30 days

	Is DVDMS or any other State system being used for indenting drugs? 
	8 (66.7)




Table 5 : Availability of Essential Diagnostics
	Indicator
	Total n(%)

	Diagnostic services delivered through ‘In-house’ mode
	12 (100)

	Updated list of diagnostic tests displayed at the facility 
	12 (100)

	Awareness among healthcare staff about Toll-Free Number for lodging complaints for equipment failure
	11 (91.7)

	Availability of sample transport system  
	10 (83.3)



“blood tests are happening free of cost and medicines are available free of cost here, this has been very helpful” – Patient interaction


3.1.5 IT-Based Solutions
The state exhibited extensive use of Information Technology (IT) portals such as e-Sanjeevani for teleconsultation, e-Oushadhi for drug management, and mobile applications for service documentation. Teleconsultation services were well-implemented, particularly in  AAM SHCs, with an average of 202 consultations per month. State specific digital platforms like MO AP Health,  ANM AP Health and e-ASHA were effectively utilized, though discrepancies in data management persisted. Table 6 shows the comparison of digital service usage and efficiency across SHCs, UPHCs, and PHCs, focusing on portal usage, registration time, and teleconsultation metrics. 

Table 6: Digital service usage and efficiency across SHCs, UPHCs, and PHCs
	Components
	AAM-SHC
	AAM-UPHC
	AAM-PHC

	No. of Portals used in the facilities 
	9
	13
	13

	Portal or online Registration average time (in minutes)
	12
	3.5
	4

	Average teleconsultation per month
	202
	112
	63

	Average time taking for the Tele consultation (min)
	19
	10
	9



"We are happy with the apps and web portals we use, and the training we received has been very useful. It has made our work easier." - MO


Table 7: Theme wise Qualitative Study Findings:
	Thematic Area
	Relevant Keywords
	Key Findings

	Infrastructure
	Accessibility, congestion, poor ventilation,  sanitation, biomedical waste disposal
	Congested laboratories and labour rooms. Poor road conditions and lack of lighting make accessibility difficult. Sanitation issues affect usability.

	Service Delivery
	Essential services, emergency care, security, community engagement
	Limited staff accommodation and security issues make it difficult for  female workers to provide round the clock services.

	Medicines & Diagnostics
	Essential Medicines, free of cost, reagent availability, HbA1c kits.
	Medicine and diagnostic availability has improved, but occasional shortages persist. VDRL reagent supply is delayed. Essential drug lists and diagnostics lists were displayed.

	IT & Teleconsultation
	Digital records, mobile applications, teleconsultation, patient tracking
	Teleconsultations with specialists serve 15-20 patients daily. Healthcare workers find IT applications user-friendly and appreciate digitalized patient records.




3.2 Strengths and Good Practices
The healthcare system in Andhra Pradesh demonstrates several strengths and innovative practices aimed at improving access to quality healthcare services. Key initiatives include the village secretariat (sachivalaya) model, integrating various departments such as health, education, and agriculture, facilitating collaborative community activities like waste management and water conservation. Programs like the Friday-Dry Day effectively address vector-borne diseases by promoting community awareness about water stagnation. Initiatives like the Talli Bidda Express for maternal and child health (transport facilities for pregnant women for visiting hospital and to go back home after the delivery), the Arogyasri Program providing health insurance to low-income families, and the Kantivelugu Program offering free vision care enhance accessibility and equity. Additionally, Family Doctor program (a team of healthcare workers including doctor visit the community for outreach health activities) ensure proactive, community-focused healthcare delivery.

Teleconsultation has been effectively implemented across all 12 facilities in Andhra Pradesh, ensuring a smooth and efficient process. Each facility is equipped with the essential IT infrastructure, including tablets, laptops, and desktops for teleconsultations and reporting. Furthermore, a reliable network or data connection is available throughout all locations, ensuring uninterrupted virtual consultations. This thorough setup demonstrates the state's dedication to utilizing digital health solutions to enhance accessibility and continuum of care. The table presented below outlines the parameters that were assessed concerning teleconsultation services across twelve facilities in Andhra Pradesh.

Table 8: Tele-consultation Services
	Indicator
	Total n(%)

	Availability of Teleconsultation services 
	12 (100)

	Functionality of IT infrastructure - Tablet/ Laptop/ Desktop for reporting and tele-consultation
	12 (100)

	Availability of network/ data connection for teleconsultation
	12 (100)




3.3 Challenges
Despite notable achievements, challenges persist in Andhra Pradesh's healthcare system. Limited infrastructure, such as inadequate space in health facilities and the absence of accessible ramps, hinders service delivery. Critical gaps exist in waste management practices, provision of emergency services, and referral systems, overburdening higher-level facilities like Community Health Centres (CHCs), District Hospitals (DHs) and Medical Colleges. Human resource gaps like vacant positions of pharmacist in UPHCs, data management inefficiencies, and discrepancies between health records further exacerbate operational inefficiencies. Moreover, low community awareness about the CPHC package, limited service expansion in specialized areas, and the absence of salary increments for CHOs contribute to reduced staff morale and suboptimal healthcare outcomes. Non-functional adolescent clinics, lack of boundary walls in SHCs, and infrastructure inadequacies also undermine service quality and accessibility.


3.4 Discussion
The rapid assessment of Ayushman Arogya Mandirs (AAMs) in Andhra Pradesh provides critical insights into the functionality and effectiveness of these health facilities in delivering CPHC services.

The implementation of telemedicine services in Andhra Pradesh, particularly through SHCs facilitating approximately 220 consultations monthly, underscores a significant advancement in healthcare accessibility for remote population. This initiative aligns with the findings of Malhotra et al., who assessed the knowledge, perception, and willingness to use telemedicine among medical and allied healthcare students in India. Their study revealed that while 43% of participants reported insufficient knowledge of telemedicine, a substantial 90.9% viewed it as a viable approach and were willing to integrate it into their future practice. 
The positive perception and willingness among future healthcare professionals, as identified by Malhotra et al., suggest a promising trajectory for the adoption and expansion of telemedicine services in regions like Andhra Pradesh. (Ashokan A, 2024)

The current study also highlights infrastructure gaps, such as the absence of ramps for disabled individuals and inadequate space for service delivery, which are consistent with challenges identified by Nair et al(Nair A, 2021). These shared challenges suggest systemic issues in healthcare infrastructure development across primary healthcare settings in India. The reasons encountered for infrastructure gaps was availability of limited space and old constructions. It was suggested to vertically expand the facility to meet the infrastructure requirements. Additionally, both studies underline the importance of public health awareness. While Nair et al. mentioned health education through mobile medical units, the current study emphasizes low community awareness of the CPHC package as a barrier to improving service uptake. Both the studies emphasize the need for community awareness to utilise the healthcare services available.
The comparison of the findings of this study with the research conducted by Sriram et al. on the adequacy of sub health centres to deliver maternal and child health services indicates significant improvements in the healthcare landscape of Andhra Pradesh.(Sriram S, 2019) While the previous study highlighted discrepancies in infrastructure, service delivery, and human resources at sub health centres across India, the present study demonstrates notable progress in these areas within AAMs. Enhanced infrastructure, better service availability, and strengthened human resource deployment have contributed to an overall improvement in primary healthcare delivery. Key advancements such as the successful implementation of teleconsultation services, the Family Doctor Program, and robust community outreach initiatives have positioned AAMs as more efficient and accessible healthcare providers. Additionally, the integration of digital health platforms has facilitated better service documentation and patient management, addressing many of the gaps identified in earlier studies. These improvements reflect the state's commitment to strengthening primary healthcare services and highlight the effectiveness of strategic initiatives undertaken in recent years to optimize healthcare delivery consistent with SDG goals and achieving Universal Health Coverage.

Table 9: Comparison of study findings with state parameters
	[bookmark: _Hlk204160669]Parameter of Infrastructure
	Study Findings
	Andhra Pradesh – State Findings

	Accessibility provisions for elderly/ people with disabilities (ramps, wheelchairs, etc.)
	11 (91.7%)
	68.5%

	Continuous electricity supply including power backup of 8 hours
	7 (58.3%)

	68%

	Availability of potable water supply 24x7
	12 (100%)

	77.5%

	Adequate space for patient examination with privacy
	12 (100%)

	82%

	Adequate dedicated space for laboratory/ diagnostics services
	12 (100%)
	88.5%

	Functional toilet facilities - separate for male and female
	12 (100%)
	67%

	Display of Patient Charter at the facility
	12 (100%)
	72.5%

	Display of health promotion / IEC material at the facility
	12 (100%)
	89%


(Source: IPHS dashboard)

The mean population covered by the SHCs in this study is 4877 while the mean population covered by Andhra Pradesh is 4304; PHCs are catering to mean population of 47341 as per this study and 51015 across the state. (Source: HMIS annual data) 


4. Conclusion

The Ayushman Arogya Mandirs in Andhra Pradesh demonstrate commendable progress in healthcare delivery but face challenges that hinder their full potential. Addressing gaps in infrastructure, training, and data management can further enhance their impact. By leveraging existing strengths and implementing targeted recommendations, AAMs can achieve their vision of providing equitable and accessible primary healthcare services.

Recommendations
Infrastructure:
· To address these challenges, the state must prioritize infrastructure development, such as expanding facility space, improving accessibility features, ensuring power backup systems providing secure residence for staff near healthcare facility to provide round the clock services. 
· More PHCs can be planned in rural areas to meet population norms of one rural PHC for 30,000 population and 1 PHC for 20,000 population in hilly areas. 
Human Resource:
· As Andhra Pradesh has zero vacancy policy, filling up any position in less than 3 months, filling vacant positions under this policy must be done robustly. 
· Also, regular training of staff, and implementing performance-based incentives for healthcare workers are essential for improving human resource motivation and efficiency. 
Service Delivery:
· Strengthening referral systems, streamlining digital platforms like the NCD portal, and adopting the IPHS guidelines will enhance service delivery and operational efficiency.
· Efforts should also focus on improving stock management, expanding awareness of the CPHC package, and promoting digital data management. 
· Enhanced community engagement, regular wellness sessions, and targeted interventions for high-risk pregnancies are critical for comprehensive healthcare delivery. 
Lastly, scaling up programs like teleconsultation, addressing data discrepancies, and achieving universal Ayushman Bharat Health Account (ABHA) ID generation will bolster the state's healthcare system.
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