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Abstract - This study develops and tests a lightweight, auditable framework for 

mobilizing faith based and community actors in elder care while safeguarding equity 

and environmental responsibility. We formalize program effect as I(c,f)=c^a f^b with 

a,b∈(0,1), where c is coverage (share of eligible elders served) and f is fidelity (task 

adherence/quality). System performance is summarized by a composite S=w^⊤ 

[c,f,e,x_"env "  ], an equity index e (via subgroup-coverage dispersion), an 

environmental guardrail x_"env "  (inverse footprint per service unit), and a gap-to-

targets metric G=‖x^"policy " -x^"obs "  ‖_2. Using mixed methods and quarterly panels 

from representative FBCO models (urban navigator, rural day-club, multi-faith 

helpline), we show that small, concurrent gains in c and f compound multiplicatively 

to lift I, while targeted retuning of e prevents improvements from bypassing high-need 

subgroups. An implementable decision rulechoose the action with the largest marginal 

impact per rupee max{(∂I/∂c)/k_c,(∂I/∂f)/k_f }, subject to capacity c≤H/(τP), equity 

thresholds, and sustainability guardrails-links budgets to measurable outcomes. A RE-

AIM monitoring cadence and a Pareto screen for cost-impact-footprint trade-offs 

support quarterly course corrections. The result is a practical pathway from community 

assets to verified improvements in reach, quality, equity, and low-footprint delivery for 

older adults. 

 

Keywords - Coverage c; Fidelity f; Equity index; Environmental guardrail x_"env " 

; Composite score S; Gap to targets G; RE-AIM monitoring; Task shifting; Cost-

effectiveness; Pareto frontier; Implementation science; SDG alignment. 

 

I.  Introduction 
 

Faith-based and community organizations (FBCOs) are often the most proximate, 

trusted, and resilient providers of social support for older adults-delivering home visits, 

psychosocial support, nutrition, care navigation, and links to clinics-especially where 

public systems are thin or inaccessible [1], [3]. Because FBCOs mobilize volunteers, 

donations/in-kind resources, and local legitimacy, they can increase reach and 

adherence at relatively low marginal cost while strengthening social capital and 

participation-determinants repeatedly linked to healthy longevity [4]. Aligning these 

contributions with sustainability and the SDGs (notably SDG 3, 5, 10, 11, 12,16) calls 

for an auditable framework that connects inputs and delivery choices to measurable 

outcomes, equity, and environmental guardrails [2], [7]. 
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We adopt parsimonious analytics to keep implementation simple. Let c∈[0,1] denote 

coverage (share of eligible elders reached), f∈[0,1] fidelity (task adherence/quality), 

e∈[0,1] equity (reach among priority subgroups-women living alone, rural, disability), 

and x_"env " ∈[0,1] a sustainability guardrail (inverse footprint per service unit). A 

generic impact index I(c,f) for core outcomes (safety, ADL/IADL support, social 

connectedness) is modeled as a Cobb-Douglas with diminishing returns, 

 

𝐼(𝑐, 𝑓) = 𝑐𝑎𝑓𝑏 , 𝑎, 𝑏 ∈ (0,1) 
consistent with evidence that both reach and fidelity matter for program effects [5], [6]. 

System performance is summarized by a transparent composite 

 

𝑆 = 𝐰⊤𝐱, 𝐱 = [𝑐, 𝑓, 𝑒, 𝑥env], 𝐰 ≥ 0, ∑  𝑤𝑗 = 1, 

with gap to targets G=‖x^"policy " -x^"obs "  ‖_2 against annually set anchors (e.g., 

minimum coverage in rural women, maximum complaint resolution time). This mirrors 

compositeindicator guidance for policy dashboards [6]. A RE-AlM-style monitoring 

panel (Reach, Effectiveness, Adoption, Implementation, Maintenance) links these 

indices to decisions on partnership scope and scaling [5]. 

 

 
 

Figure 1. FBCO Ecosystem: Inputs → Mechanisms → Outcomes 

 

Schematic showing how volunteer time/social capital, donations/in-kind, and 

government/clinical linkages raise coverage and fidelity, yielding equity, elder 

outcomes, and the environmental guardrail. 

This framing recognizes FBCOs as complementary to public health and social 

protection, not substitutes, and provides a common language for MOUs with 

governments/NGOs (service definitions, indicators, equity targeting, and sustainability 

expectations) [1]-[3], [7]. 

 

Background and Conceptual Framework 

FBCOs' comparative advantages stem from embeddedness and trust, enabling rapid 

mobilization and continuity in settings where access barriers are social rather than 
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purely geographic [1], [3], [4]. However, effect sizes depend on who is reached and 

what is delivered. We therefore make explicit the mechanisms by which inputs map to 

outcomes, and the constraints that govern feasible coverage. 

 

Mechanism map and indices 

We define the outcome effect on neglect-related risks and functional support by 

𝐼(𝑐, 𝑓) = 𝑐𝑎𝑓𝑏 , 𝑎, 𝑏 ∈ (0,1) 

and track equity and sustainability via e and x_"env " . The program composite and 

gap are 

𝑆 = 𝐰⊤𝐱, 𝐺 = ‖𝐱policy − 𝐱obs ‖
2

, 

reported overall and for subgroups (e.g., women ≥70 living alone). Parameter a captures 

reach elasticity; b captures quality elasticity-values typically 0.4-0.8 in community 

programs where both components contribute [5], [6]. Sustainability is a constraint on 

delivery choices (e.g., low-waste kits, energy-efficient transport) rather than an 

afterthought [7]. 

 

Figure 2. Coverage-Fidelity Impact Map 

Filled contours of I=c^0.6 f^0.7 visualize returns to improving coverage and fidelity 

together; moving up-right increases impact. Use it to set quarterly targets and to 

prioritize training (raises f ) versus outreach (raises c).  

Capacity and budget constraints 

Let H be available volunteer hours per period, τ the average time per visit (travel + 

task), and P the number of eligible elders. Coverage is capped by 

 

𝑐 ≤ min {1,
𝐻

𝜏𝑃
}. 
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If B is the monetary budget and k_f the unit cost to raise fidelity (training/supervision), 

a simple resource trade-off is 

𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵, 0 ≤ 𝑐, 𝑓 ≤ 1, 

where k_c is the per-person outreach/visit cost. The FBCO design problem at each 

quarter is 

max
𝑐,𝑓

 𝑐𝑎𝑓𝑏  s.t.  𝑐 ≤
𝐻

𝜏𝑃
, 𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵, 0 ≤ 𝑐, 𝑓 ≤ 1, 

yielding corner or interior solutions that suggest whether to invest first in 

training/supervision (raise f ) or in outreach/transport (raise c ), given local constraints 

[5], [6]. For reporting, we compute subgroup-specific S and G; if G remains high for 

rural women despite high overall S, contracts should re-target toward that subgroup 

(raise e ). 

 

Variable dictionary (for replication) 

Table 1. Constructs, measurement, and SDG links 

Construct Symbol Typical measure (0-
1 normalized) 

Role SDG 
links 

Coverage 𝑐 # elders served / 
eligible 

Impact 𝐼, 
Composite 𝑆 

3, 5, 
10, 11 

Fidelity 𝑓 Task adherence; 
supervision score 

Impact 𝐼, 
Composite 𝑆 

3 

Equity 𝑒 Reach in priority 
subgroups 

Composite 𝑆 5, 10, 
11 

Sustainability 𝑥env  Inverse footprint 
per service unit 

Composite 𝑆, 
constraint 

12 

Composite S w⊤[𝑐, 𝑓, 𝑒, 𝑥env ] Dashboard multi-
SDG 

Gap to targets G ‖xpolicy − xobs ‖
2
 Prioritization - 

Capacity cap - 𝑐 ≤ 𝐻/(𝜏𝑃) Feasibility - 

Budget trade-
off 

- 𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵 Feasibility - 

 

Landscape and Problem Definition 

FBCOs deliver a mix of home visits, day care, meal support, care navigation, 

psychosocial activities, medication reminders, and clinic referrals, often staffed by 

volunteers or lay workers trained for specific tasks. Evidence from community and lay-

health-worker programs shows that such models can improve access and adherence 

when properly supported with training, supervision, and referral pathways-mechanisms 

analogous to our coverage c and fidelity f levers [8], [9]. Yet three structural gaps 

routinely emerge: equity (priority subgroups remain underserved), quality/fidelity 
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(skills drift without supervision), and environmental footprint (transport and 

consumables raise 1-x_"env "  if not managed). 

 

We formalize the landscape with district-level service vectors s_d=(s_1d,…,s_Kd ) 

over K service components (e.g., home visit, day care, respite, navigation). Let w_s be 

normative weights (sum to 1). A Service Availability Index for district d is 

𝐴𝑑 = 𝐰𝑠
⊤𝐬𝑑̃ , 

where (S_d ) ̃∈[0,1]^K are normalized coverages (0-1). Access gaps relative to district 

targets s^"policy "  are 

𝐺𝑑
svc = ‖𝐒̃policy − 𝐒𝑑̃‖

2
. 

To align with the outcome frame in Section 1, we map A_d into coverage c_d (share of 

eligible elders receiving any essential service in the period), while fidelity f_d is built 

from supervision scores and task checklists. 

Equity is tracked with subgroup coverage vectors c_d^((g)) (e.g., women ≥70 living 

alone; rural; disability). We report the equity index 

𝑒𝑑 = 1 − Gini ({𝑐𝑑
(𝑔)

}
𝑔

), 

so higher e_d means more even reach. Sustainability uses an operational guardrail 

x_("env " ,d) (inverse of energy/waste per service unit, normalized), computed from 

simple logs (transport fuel, power, packaging) aggregated across partners-practically 

feasible for FBCOs and consistent with low-burden monitoring [7], [9]. 

 

Table 2. FBCO landscape matrix (template for a district or network) 

Service 
component 

Current 
provision 
(Y/N) 

Coverage 
(0-1) 

Fidelity 
(01) 

Priority 
subgroup 
coverage 
(01) 

Notes 
(partners, 
constraints) 

Home visits ( 
s1 ) 

Y 0.52 0.66 Women-
alone 
0.38 

Travel time 
limits c 

Day care / 
social club ( s2 
) 

Y 0.30 0.72 Rural 
0.18 

Facility 
capacity 

Meal / 
nutrition 
support ( s3 ) 

N - - - Funding 
gap 
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Care 
navigation ( s4 
) 

Y 0.40 0.60 Disability 
0.25 

Referral 
delays 

Respite ( s5 ) N - - - Workforce 
gap 

Environmental 
guardrail 

- - - - Current 
estimate 

𝑥env      0.68 

 

This landscape reveals where to push coverage (add sites, transport), where to push 

fidelity (training, supervision), and which subgroups need re-targeting to lift e. It also 

shows quick wins to raise x_"env "  (shared transport routes, low-waste kits). 

 

Data and Methods 

Design, setting, and ethics 

We use a mixed-methods implementation design: (i) a quarterly panel of administrative 

indicators from FBCO partners (service volumes, supervision scores, 

consumables/transport logs); (ii) a short household sample of eligible elders for 

outcomes (ADL/IADL items, Ioneliness, safety), and (iii) structured facility audits for 

accessibility and environmental metrics. Individual data are de-identified; governance 

follows partner SOPs and local IRB guidance. 

 

Measures and construction 

Coverage c : elders served / eligible, by district and subgroup. 

Fidelity f : proportion of required tasks completed (checklist & supervision score). 

Equity e:1- Gini across subgroup coverages {c^((g)) }. 

Guardrail x_"env "  : inverse of normalized energy/waste per service unit. 

Composite S and gap G:S=w^⊤ [c,f,e,x_env ],G=‖x^policy-x^obs ‖_2. 

Outcome index I:I=c^a f^b with a,b∈(0,1), calibrated from pilot effects or set to 

a=0.6,b=0.7 and stress-tested. 

 

Table 3. Measurement plan and data sources (quarterly) 
Construct Variable Definition Source 

Coverage 𝑐 Served / eligible elders Admin panel (FBCO) 

Fidelity 𝑓 Task adherence; supervision 

score 

Checklists & supervisor 

logs 

Equity 𝑒 1-Gini over subgroup 

coverages 

Admin panel 

(disaggregated) 

Sustainability 𝑥env  Inverse footprint per service 

unit 

Ops logs & audits 

Outcome I 𝑐𝑎𝑓𝑏  Derived 
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Composite 𝑆 w⊤[𝑐, 𝑓, 𝑒, 𝑥env] Derived 

Gap 𝐺 ‖xpolicy − xobs ‖
2
 Derived 

Estimation and learning 

We track quarterly changes in I,S, and subgroup e, and estimate marginal effects of 

delivery changes using generalized linear models: 

𝐼𝑑𝑡 = 𝛽0 + 𝛽𝑐𝑐𝑑𝑡 + 𝛽𝑓𝑓𝑑𝑡 + 𝛾⊤𝐙𝑑𝑡 + 𝛼𝑑 + 𝜏𝑡 + 𝜀𝑑𝑡 , 

where α_d are district fixed effects, τ_t time effects, and Z_dt includes staffing and 

budget controls. For staged rollouts, we use difference-in-differences between early and 

late adopters to estimate average treatment effects on I and key outcomes. 

Implementation outcomes-adoption, acceptability, appropriateness, feasibility, fidelity, 

penetration, and sustainability-are tracked with short partner surveys and mapped to 

our indices c,f,e, and x_"env "  for a coherent dashboard [10]. 

 

Capacity, budget, and optimal allocation 

As in Section 2, coverage is capped by volunteer-hour capacity c≤H/(τP). Let k_c be 

the outreach/visit cost and k_f the training/supervision cost per elder per period; with 

budget B, 

𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵. 

The quarterly allocation problem is 

max
𝑐,𝑓

 𝑐𝑎𝑓𝑏  s.t.  0 ≤ 𝑐 ≤ min{1, 𝐻/(𝜏𝑃)},0 ≤ 𝑓 ≤ 1, 𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵,  

solved in closed form for interior solutions by standard Lagrange methods; when the 

capacity constraint binds, the solution is training-first (raise f ); when budget is ample 

and capacity slack, outreach-first (raise c ). We report S,G, and subgroup e each quarter 

and re-optimize weights w via a least-regret stakeholder procedure (Dirichlet 

perturbations around w ) to verify rank stability in decisions [6], [11]. 

 

Cost and cost-effectiveness 

We compute per-beneficiary cost C_b and cost-effectiveness as cost per 1-point gain in 

I and ₹ per case averted when a binary neglect event is measured. For program 

comparisons, we use incremental cost-effectiveness ratios (ICERs) and a simple Pareto 

screen (non-dominated options)-aligned to standard economic evaluation practice [11]. 

 

Missing data, uncertainty, and robustness 

Short missing runs are imputed with last observation carried forward (flagged). 

Uncertainty is expressed with bootstrap CIs for I,S, and ICERs. We re-compute results 

under min-max versus anchor-based normalization and conduct sensitivity sweeps over 

a,b∈[0.4,0.8] and w (Dirichlet draws). Sustainability logs are subject to spot audits to 

stabilize x_"env "  measurement over time [7], [12]. 

 

Case Studies and Evidence Synthesis 
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This section distills transferable lessons from FBCO implementations with elder-facing 

services. We emphasize (i) mechanism clarity (coverage c, fidelity f, equity e, guardrail 

x_"env "  ); (ii) outcome effects via I=c^a f^b; and (iii) cost footprint and partnership 

forms. 

Urban parish-clinic navigator model (case U1) 

Setting & model. A parish network partnered with a municipal clinic to deliver care 

navigation + medication support using trained volunteers supervised weekly by a nurse. 

Services prioritized elders ≥70 living alone. 

Mechanisms & constraints. Volunteer hours H and travel time τ capped coverage 

c≤H/(τP). A 12-week training cycle increased fidelity f (task adherence, error checks). 

Illustrative quarterly metrics. With a=0.6,b=0.7, quarter-end values were 

c=0.58,f=0.72,e=0.81,x_"env " =0.74. The impact index was 

𝐼 = 𝑐0.6𝑓0.7 = 0.580.6 × 0.720.7 ≈ 0.66. 

Composite score S=w^⊤ [c,f,e,x_"env "  ] with w=(0.30,0.30,0.25,0.15) yielded S≈ 

0.66 . Compared to district anchors x^"policy " =(0.70,0.75,0.85,0.75), the gap was 

𝐺 = ‖𝐱policy − 𝐱obs ‖
2

≈ 0.15, 

driven mainly by c (capacity cap), suggesting outreach/transport optimization before 

further training. 

Evidence link. Community navigation delivered by lay/volunteer teams improves 

adherence and continuity when structured supervision is present-consistent with task 

shifting evidence and implementation literature [8], [9], [13]. 

 

Rural faith-community day-club (case R1) 

Setting & model. A rural temple-affiliated community group operated day clubs with 

meal support and social activities, plus periodic home visits. A district MOU provided 

screening tools and referral pathways (ICOPE-style). 

 

Mechanisms & constraints. Facility capacity limited c; turnover of session leaders 

affected f. A "buddy" supervision model stabilized fidelity. Route-planned shared 

transport (two vehicles) increased x_"env "  while expanding reach. 

 

Illustrative quarterly metrics. c=0.44,f=0.68,e=0.76,x_"env " =0.80→I≈0.56. After 

route optimization and a brief refresher training, c rose to 0.52 and f to 0.72, lifting I to 

≈0.63 at modest incremental cost-typical of small, complementary investments [8], 

[14]. 

 

Evidence link. Group-based social participation reduces loneliness and can improve 

functional outcomes; low-cost fidelity boosts (scripts, checklists, brief coaching) 

sustain effects [14], [15]. 

 

Multi-faith helpline + home-visit coalition (case M1) 

Setting & model. A coalition of faith groups operated a single elder helpline triaging to 

home visits, legal aid linkages, and clinic referrals. Calls were logged with SLA targets 

and feedback loops to volunteers. 
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Mechanisms & constraints. High initial c via helpline awareness; variable f in home 

visits until standardized checklists were adopted. Consolidated dispatch reduced 

duplication and improved x_"env "  (fewer trips). 

Illustrative quarterly metrics. c=0.61,f=0.64,e=0.83,x_env=0.77→I≈0.58. After 

checklist standardization and monthly peer review, f=0.72→I≈0.64. Subgroup 

reporting showed e improvement for rural women (from 0.70 to 0.79), supporting 

equity-forward retargeting. 

Evidence link. Centralized intake with clear SLAs, standardized tasks, and supervision 

is associated with better reach and quality in community/lay-worker programs [9], [13], 

[16]. 

 

Synthesis across cases 

Across U1, R1, and M1, two low-regret moves recur: (i) micro-fidelity boosts 

(checklists, short refreshers, peer review) that raise f without large cash outlay; (ii) 

transport/route optimization that expands c and improves x_"env " . Effects align with 

I=c^a f^b : small, concurrent gains in c and f compound multiplicatively. Subgroup 

equity e requires explicit retargeting (eligibility flags and quotas) even when overall S 

rises-a common pitfall without disaggregated dashboards [10], [12], [16]. 

 

Table 4. Case summaries with quarterly metrics 

Cas
e 

Partnersh
ip form 

𝑐 𝑓 𝑒 𝑥env  𝐼
= 𝑐0.6𝑓0.7 

Primary 
constrai
nt 

Low-
regret 
action 

U1 Parish + 
clinic 

0.5
8 

0.7
2 

0.8
1 

0.7
4 

0.66 Volunte
er 
capacity 

Optimize 
transport; 
stagger 
routes 

R1 Temple 
day-club 

0.5
2 

0.7
2 

0.7
8 

0.8
2 

0.63 Facility 
capacity 

Brief 
refresher; 
peer 
supervisi
on 

M1 Multi-
faith 
coalition 

0.6
1 

0.7
2 

0.8
3 

0.7
7 

0.64 Task 
drift 

Standardi
ze 
checklists
; SLA 
audits 

 

 

Program Design for Sustainable Elder Support 

We now assemble a design blueprint for FBCO programs that achieves high I and S 

while keeping G small and x_"env "  high. The package integrates service definitions, 

human resources, supervision, sustainability, and financing. 

 

Service package and standards 
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Define an Essential FBCO Elder Support Set with minimal standards: 

Care navigation & medication support (weekly touchpoint; reconciliation; clinic 

liaison). 

Home visit (ADL/IADL check, safety checklist, social contact). 

Day-club / social participation (group activities; meal where feasible). 

Helpline triage (SLA: pickup <60" " s; resolution <72" " h ). 

Legal-aid / protection linkage (referral loop documented). 

Each task has a one-page checklist and a 5 -item fidelity rubric scored 0-1 to build f. 

 

Workforce, training, and supervision 

Roles: volunteer navigator; home-visit lead; day-club facilitator; helpline operator. 

Training: 12-16" " h initial + quarterly 2-4" " h refreshers; simulation of tasks; safety 

and escalation. 

Supervision: weekly huddles; peer review of 5% visits; monthly mini-audit; helpline 

SLA report. 

These steps operationalize implementation outcomes and protect fidelity f over time 

[9], [16]. 

 

Sustainability guardrail and accessibility 

Transport: pooled routes, fixed days, walking circuits where safe; track kilometers and 

fuel. 

Consumables: low-waste kits; reusable items where hygienically sound; simple 

metering of energy/waste. 

Accessibility: barrier-free entry; large-print materials; phone + in-person redundancy. 

Guardrail x_"env "  is reported quarterly; expansions are paused if x_"env "  declines 

[7], [12]. 

 

Budget and optimal allocation 

Let per-period costs be k_c (outreach/visit) and k_f (training/supervision) per elder; 

with budget B and eligible P, solve 

max
𝑐,𝑓

 𝑐𝑎𝑓𝑏  s.t.  𝑘𝑐𝑐𝑃 + 𝑘𝑓𝑓𝑃 ≤ 𝐵, 0 ≤ 𝑐 ≤ min{1, 𝐻/(𝜏𝑃)},0 ≤ 𝑓 ≤ 1. 

Interior solution (when capacity slack): the ratio 
𝑐

𝑓
=

𝑎

𝑏
⋅

𝑘𝑓

𝑘𝑐

 

 

gives the cost-weighted balance between outreach and training. If the capacity cap 

binds ( c=H/(τP) ), allocate remaining budget to maximize f up to 1 (training-first). This 

rule provides an auditable way to justify budgets to partners and donors [11]. 

 

Table 5. Minimal quarterly budget template 

Cost item Unit Unit cost (₹) Quantity Subtotal (₹) 

Volunteer training (refreshers) per elder 200 𝑓𝑃 200𝑓𝑃 

Supervision sessions per elder 150 𝑓𝑃 150𝑓𝑃 



 

 

International Journal for Research Trends in Social Science & Humanities 

Volume 3, Issue 6 

Nov-Dec 2025, PP 1-14 

 

11 

 

Outreach/visits (transport + 
materials) 

per elder 300 𝑐𝑃 300𝑐𝑃 

Helpline operations per 
quarter 

25,000 1 25,000 

Environmental metering/logs per 
quarter 

5,000 1 5,000 

Total - - - (350𝑓 + 300𝑐)𝑃
+ 30,000 

 

Monitoring and decision rules (quarterly) 

Dashboards: I,S,G,e,x_"env "  overall + by subgroup (women-alone ≥70; rural; 

disability). 

Thresholds: if G>τ_G and ∂I/∂c>∂I/∂f, raise c; if reversed, raise f. 

Equity guard: if subgroup e<τ_e, retarget eligibility/slots until e recovers. 

Sustainability guard: suspend expansions if x_"env " ↓ for two consecutive quarters; 

fix routes/kits. 

These rules align with implementation outcomes (adoption, fidelity, penetration, 

maintenance) and standard economic evaluation practice (ICERs, non-dominated 

choices) [10], [11], [16]. 

 

Implementation Pathways and Monitoring 

We operationalize the FBCO package through quarterly cycles that couple partner 

agreements, lightweight dashboards, and data-informed decisions. Implementation 

follows a RE-AIM logic (Reach, Effectiveness, Adoption, Implementation, 

Maintenance) mapped to our indices and constraints. 

 

Partnership pathway and roles 

Memoranda of understanding (MOUs): Define the essential service set (Section 6.1), 

subgroup priorities, quarterly targets x^"policy " =(c^†,f^†,e^†,x_"env " ^† ), minimal 

data to report, and escalation rules. 

Operating cells: Each FBCO designates (i) a service lead (coverage c), (ii) a fidelity 

lead (training/supervision f), (iii) an equity focal (targeting e), and (iv) a sustainability 

focal (guardrail x_"env " ). 

Quarterly cadence: Month 1: train/refresh + route plan; Month 2: deliver + supervise; 

Month 3: mini-audit + dashboard + decisions. 

 

Monitoring architecture and indicators 

Dashboards are computed from administrative logs and short audits (Section 4). 

The primary panel: 

Coverage c : served/eligible (overall and by subgroup). 

Fidelity f : checklist adherence and supervision score. 

Equity e : 1-Gini of subgroup coverages. 

Guardrail x_"env "  : inverse footprint per service unit. 

Impact I:c^a f^b with a,b∈(0.4,0.8). 

Composite S and gap G=‖x^"policy " -x^"obs "  ‖_2. 
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Table 6. Quarterly dashboard and decision thresholds (illustrative) 

Metric Target 
symbol 

Threshold Decision rule 

Coverage 𝑐 𝑐 ≥ 𝑐† or 𝐺 > 𝜏𝐺  

with 𝜕𝐼/𝜕𝑐 > 𝜕𝐼/
𝜕𝑓 

Expand routes/outreach; add 
slots; reduce 𝜏 via clustering 

Fidelity 𝑓 𝑓 ≥ 𝑓† or 𝜕𝐼/
𝜕𝑓 ≥ 𝜕𝐼/𝜕𝑐 

Add refreshers; peer review 
510%; increase supervision 
density 

Equity 𝑒 𝑒 ≥ 𝜏𝑒 Retarget to priority subgroups; 
reserved slots; outreach days in 
rural sites 

Guardrail 𝑥env  𝑥env ≥ 𝑥env 
†  Pause expansions; optimize 

routes; low-waste kits; fix 
metering 

Gap to 
targets 

G 𝐺 ≤ 𝜏𝐺  If 𝐺 > 𝜏𝐺  : choose least-cost 
action that reduces 𝐺 most 

 

Quarterly decision algorithm 

Given budget B, capacity H/(τP), and unit costs k_c,k_f : 

Compute marginals ∂I/∂c=ac^(a-1) f^b,∂I/∂f=bc^a f^(b-1). 

Check constraints. If c≥H/(τP) (capacity-bound), set training-first: allocate to f up to 1 

Otherwise, choose the action with highest marginal impact per rupee: 

 

choose arg max {
𝜕𝐼/𝜕𝑐

𝑘𝑐

,
𝜕𝐼/𝜕𝑓

𝑘𝑓

} 

Equity and guardrails dominate. If e<τ_e, retarget even if ICER is worse. If x_"env "  

falls two consecutive quarters, suspend expansions. 

Update targets annually and re-estimate a,b,w from pilot data; run a short PDSA cycle 

for any new workflow [17]. 

 

Adoption, fidelity, and maintenance 

Adoption is the proportion of partner sites delivering the package; fidelity is the mean 

checklist score; maintenance is the persistence of adoption and fidelity beyond two 

quarters. We reserve 5-10% of encounters for peer review and require helpline SLAs 

(pickup <60 s; resolution <72 h). This couples Donabedian's structure-processoutcome 

chain to our c,f,I scheme [18]. 

 

II. Discussion and Conclusions 

 
Main contributions: First, the paper specifies a compact, auditable mechanism- I=c^a 

f^b with indices S,G, and guardrail x_"env " -that translates FBCO inputs into outcomes 

while preserving equity and environmental responsibility. Second, it provides a 
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quarterly decision procedure that selects outreach vs training using marginal impact per 

rupee under capacity and budget constraints, plus dominance rules for equity and 

sustainability. Third, the case synthesis shows that micro-fidelity boosts and route 

optimization are low-regret moves that compound gains via the multiplicative structure 

of I. 

Policy implications: Governments can integrate FBCOs via MOUs that (i) define a 

minimal service set, (ii) commit to subgroup-disaggregated reporting ( e ), and (iii) 

monitor guardrails ( x_"env "  ). Budget justifications follow the allocation rule in 

Section 7.3 and economic evaluation practices (ICERs; Pareto screens) while ensuring 

that improvements in S do not mask subgroup shortfalls. The framework is lightweight 

enough for district teams yet rigorous enough for funding decisions. 

 

Limitations: Measurement error in c,f and guardrail metering can bias I and S; short 

retests, spot audits, and stable anchors mitigate drift. Normalization choices (min-max 

vs anchor-based) can shift ranks; sensitivity checks over w and ( a,b ) address this. 

Outcomes beyond the composite (e.g., preventable admissions) require linkage data not 

always available to FBCOs. 

 

Future work. 

Estimate subgroup-specific elasticities (a,b) and tailor decisions by district. 

Extend the guardrail to include accessibility metrics (barrier-free entry, large-print 

materials) with minimum standards. 

Test incentive designs that reward improvements in S and e while maintaining x_"env 

" . 

Embed pragmatic trials (stepped-wedge or staggered rollout) to identify causal effects 

with routine data. 

Conclusion: Faith-based and community organizations can deliver measurable, 

equitable, and sustainable elder support when implementation is guided by a small set 

of indices, transparent thresholds, and quarterly decision rules. The proposed pathway 

enables districts to move from good intentions to audited improvements in reach, 

quality, equity, and environmental performance-at a cost and complexity compatible 

with real-world FBCO-government partnerships. 
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