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					Objective To evaluate and compare the cost-effectiveness of two strategies for neonatal care in Sylhet division, Bangladesh.

					Methods In a cluster-randomized controlled trial, two strategies for neonatal care – known as home care and community care – were compared with existing services. For each study arm, economic costs were estimated from a societal perspective, inclusive of programme costs, provider costs and household out-of-pocket payments on care-seeking. Neonatal mortality in each study arm was determined through household surveys. The incremental cost-effectiveness of each strategy – compared with that of the pre-existing levels of maternal and neonatal care – was then estimated. The levels of uncertainty in our estimates were quantified through probabilistic sensitivity analysis.

					Findings The incremental programme costs of implementing the home-care package were 2939 (95% confidence interval, CI: 1833–7616) United States dollars (US$) per neonatal death averted and US$103.49 (95% CI: 64.72–265.93) per disability-adjusted life year (DALY) averted. The corresponding total societal costs were US$2971 (95% CI: 1844–7628) and US$104.62 (95% CI: 65.15–266.60), respectively. The home-care package was cost-effective – with 95% certainty – if healthy life years were valued above US$214 per DALY averted. In contrast, implementation of the community-care strategy led to no reduction in neonatal mortality and did not appear to be cost-effective.

					Conclusion The home-care package represents a highly cost-effective intervention strategy that should be considered for replication and scale-up in Bangladesh and similar settings elsewhere.
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				Introduction

				Globally, an estimated 7.6 million children aged younger than 5years – including 3.1 million infants less than 28 days old – died in 2010.1 Of the deaths that occur each year among children less than 5years old, 99% occur in low- and middle-income countries, 28% occur in south-east Asia and 4% occur in Bangladesh alone.2 In Bangladesh, neonatal deaths comprise 74% of infant deaths and 60% of the deaths that occur in children less than 5years of age.3 Although neonatal mortality has declined in Bangladesh over the last decade, an estimated 83 070 neonatal deaths still occur in the country each year.1 Cost-effective strategies to improve access to neonatal health services will have to be developed and implemented in Bangladesh if Millennium Development Goal 4 is to be attained.4

				The Project for Advancing the Health of Newborns and Mothers was established in Bangladesh in 2002 by researchers, programme managers and policy-makers who wanted to reduce neonatal mortality in rural areas of the country.5 The Project tested the effectiveness of two strategies for the delivery of maternal and neonatal health services – known as the “home-care” and “community-care” models – in a cluster-randomized controlled trial in Sylhet division.5 The results of the trial indicated that implementation of the home-care strategy led to a 28% reduction in neonatal mortality during the final year of the intervention.5 In contrast, no significant reduction in neonatal mortality was observed in the community-care arm.

				Although data on the cost-effectiveness of some community-based strategies for reducing neonatal mortality in low- and middle-income countries are emerging,6 the cost-effectiveness of either of the strategies explored in Bangladesh’s Sylhet division5 has not been investigated. The aim of the present study was to fill this gap.

				Methods

				Study site and population

				The activities of the Project for Advancing the Health of Newborns and Mothers were implemented, among a population of about 500 000, in the Beanibazar, Zakiganj and Kanaighat subdistricts of Sylhet division.5 Sylhet was selected as a study area because it had been found to have a higher level of neonatal mortality – 63 neonatal deaths per 1000 live births – and a higher fertility rate – 4.2 births per woman – than any of the other five of Bangladesh’s divisions.4 When the Project was launched, those living in Sylhet had relatively poor access to health services and showed low levels of utilization of skilled birth attendants.7 At the same time, however, none of the nongovernmental organizations (NGOs) present in the division were considered capable of ensuring the Project’s sustainability and promoting the large-scale delivery of any test intervention.5 The study was registered as International Standard Randomised Controlled Trial number NCT00198705.

				Interventions

				The Project had three study arms: home care, community care and a control arm in which the pre-existing level of care was left largely unsupplemented (Table1).5 All three arms included attempts to strengthen the health systems in subdistrict health complexes and health and family welfare centres. The three subdistrict health complexes in the Project area provided a basic package of inpatient, outpatient and emergency services for mothers with neonates but no emergency obstetric care. Women who required emergency obstetric care were usually referred to Sylhet Medical College, which lies about 8.5 km from the study area.8 The 24 health and family welfare centres in the Project area focused on the provision of outpatient services, including outpatient maternal, reproductive and child health services. During the study, the supply of antibiotics to all levels of the local health system was strengthened but remained sporadic. There was considerable between-facility variation in the working hours of medical personnel. The activities associated with the Project sought to enhance the general provision of maternal and neonatal health services – through the training of staff involved in service delivery, the provision of drugs needed for neonatal care, the strengthening of information systems for tracking service utilization, and the promotion of maternal and neonatal referral.

				
					Table 1.	Activities in each arm of the study on the cost-effectiveness of neonatal care packages, Bangladesh, 2005

					
						
							
								
										
										Location or group

									
										
										Activity

									
										
										Study arma

									
								

								
										
										Home care

									
										
										Community care

									
										
										Control

									
								

							
							
								
										
										Subdistrict health complexes

									
										
										Training of facility-level health-care providers in maternal and neonatal health

									
										
										+

									
										
										+

									
										
										+

									
								

								
										
										Provision of essential drugs and supplies for neonatal care

									
										
										+

									
										
										+

									
										
										+

									
								

								
										
										Creation of system for tracking for the utilization of neonatal care

									
										
										+

									
										
										+

									
										
										+

									
								

								
										
										Health and family welfare centres

									
										
										Training of key staff in maternal and neonatal health

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Provision of essential drugs and supplies for neonatal care

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Creation of system for tracking for the utilization of neonatal care

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Community mobilizers

									
										
										Adult health workers trained in birth and neonatal care preparedness

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Establishment of women’s and men’s groups

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Community meetings and advocacy

									
										
										+

									
										
										+

									
										
										–

									
								

								
										
										Community health workers

									
										
										Training in birth and neonatal care preparedness

									
										
										+

									
										
										–

									
										
										–

									
								

								
										
										Pregnancy surveillance

									
										
										+

									
										
										–

									
										
										–

									
								

								
										
										Two home visits – at 12–16 and 32–34 weeks of gestation – to promote birth and neonatal care preparedness

									
										
										+

									
										
										–

									
										
										–

									
								

								
										
										Three home visits –1, 3 and 7days after delivery – for neonatal care

									
										
										+

									
										
										–

									
										
										–

									
								

							
						

					

					a	 The activity was (+) or was not (–) implemented in each study arm.

				

				In the home-care study arm, women aged 20 to 35 years who had a secondary-school certificate – typically acquired after 10 years of schooling – were recruited and trained as community health workers (CHWs). Once trained, these women conducted pregnancy surveillance and, for each woman found pregnant, made two antenatal home visits to promote birth and neonatal care preparedness and three postnatal home visits to reinforce neonatal care and assess the health of each infant when the infant was aged 1, 3 and 7days. Neonatal health was assessed using a clinical algorithm.5 The CHWs were trained and authorized to provide an initial dose of antibiotic treatment to any infant who was suspected of having a severe neonatal illness and to promote the referral of such an infant to hospital. If a sick infant was not taken to a hospital, the CHWs were authorized to continue antibiotic treatment of the infant for 10 days – under the supervision of a Project medical officer – if the infant’s parents consented to such home treatment.8

				Community inputs for the home-care and community-care study arms included the orientation of traditional birth attendants and the creation of community mobilizers. In the orientation, which took 2 to 3days, the birth attendants were taught about the proposed interventions, safe motherhood and essential neonatal care. Community mobilizers were adult volunteers who lived in the study communities and were trained to promote birth and neonatal care preparedness among community members. The mobilizers also supported the work of CHWs. Although there was no provision of home-based health services in the community-care arm, women in this arm were encouraged to seek antenatal, intrapartum and postnatal care at their local health facilities.

				Costing

				Economic costs were collected from a societal perspective and included programme, provider and household costs.9 Programme costs included those incurred by the implementing agencies. The provider costs were incurred at the 27 government health facilities in Sylhet. The household or “user” costs that we estimated were those incurred in seeking services for maternal and/or neonatal health care. All costs were inflated to 2010 values – using the relevant consumer price indices from the International Monetary Fund10 – and then converted from Bangladeshi taka to United States dollars (US$) using the relevant conversion factor from OANDA.11

				Programme costs

				The Project-related costs incurred between 2003 and 2005 by the two agencies that implemented the Project for Advancing the Health of Newborns and Mothers — the International Centre for Diarrhoeal Disease Research, Bangladesh, and Shimantik – a local NGO – were evaluated. The research costs associated with household surveys and research-specific technical assistance provided by Project investigators from the United States of America were disaggregated from all capital and recurrent programme costs. Costs were categorized as research or programme costs and by study arm and subdistrict. In 2005 and early 2006, a team of medical anthropologists conducted time allocation interviews with Project staff using an in-depth qualitative format. In these interviews, the emphasis was on ascertaining the percentages of time allocated across activities and study arms over the course of the Project. Focus group discussions were subsequently conducted to validate the time estimates made by interviewees. The results were then cross-checked with senior Project investigators before being used to determine the programme costs in each study arm. The replacement costs used for all capital items were based on local market values. The costs of capital items were annualized according to international12 or local estimates of each item’s “life expectancy”, with discounting at an annual rate of 3%.

				Provider costs

				Primary data on provider costs were collected from all three subdistrict health complexes and from a random selection of 12 of the 24 health and family welfare centres in the Project area. All of the health and family welfare centres in the Project area were stratified according to study arm, subdistrict and whether Project medical officers considered the centre to have optimal, average or suboptimal functionality. The level of functionality of a centre was assessed in terms of the officers’ perception of provider capacity and engagement at the centre, the centre’s operating hours and the level of the centre’s maintenance. Within each study arm, the provider costs were assumed to be the same in health and family welfare centres with the same level of functionality. This assumption allowed the total cost of outpatient neonatal care at all of the health and family welfare centres within each study arm to be estimated.

				Data on the utilization of neonatal care services, the associated consumption of drug and medical supplies and the time allocated to neonatal care by the staff in the local health facilities were collected from individual patient records and pharmacy logs and in time allocation interviews with the health-care providers. Limitations in the maintenance of health facility logs and patient records, coupled with the high frequency of the procurement of drugs and medical supplies from the private sector by patients, led to the supplementation of the facility-based collection of data with household survey data. All of the data on care-seeking for routine and emergency neonatal care in 2005 were ultimately obtained via a household survey.5 Some data on the consumption of drugs and medical supplies were obtained through a users’ cost survey or extracted from the Project’s financial records. In an attempt to avoid “double counting”, provider costs included those of paying for staff while they were providing inpatient, outpatient or emergency care for neonates but excluded those of paying for staff while they were providing maternal care. Whenever possible, data were cross-checked by reviewing patient records, staff attendance sheets for 2005 and information on the utilization of services for neonatal care collected in household surveys.

				User costs

				The estimation of user costs began in mid-2004. During the annual household “adequacy” surveys that were conducted as part of the study of intervention effectiveness,5 households in the Project area were asked to estimate their out-of-pocket expenditures for maternal and neonatal care. The sample size required for these surveys – which was based on the number of live births occurring in Sylhet – was estimated to be 250 live births per study arm. After allowing for loss-to-follow-up and problems in the collection of data – we planned to conduct 350 interviews per arm. Data on user costs were ultimately collected from 316 to 327 households in each study arm. Data from the household surveys on the utilization of neonatal care services were used to scale up the mean out-of-pocket payment for neonatal care in each study arm, to give an estimate of the annual payment for the year 2005. The estimated annual costs were finally converted into United States dollar equivalents for the year 2010.

				All of the data on effectiveness and user costs were analysed in Stata version 10.0 (StataCorp. LP, College Station, USA) or Excel (Microsoft, Redmond, USA). 

				Effects

				Primary outcome measures included the neonatal deaths and disability-adjusted life years (DALYs) that were averted. The numbers of neonatal deaths averted were estimated using a “difference in differences” approach in which the results of a baseline survey were compared with those of the final survey conducted in the study period. Although data on neonatal disabilities were not collected as part of the impact evaluation,5 subsequent modelling was used to yield estimates of the years of life lost due to disability.13 DALYs were generally calculated using a 3% annual discount rate and assuming a mean life expectancy at birth of 62.6years.9 Life tables based on data from the World Health Organization’s South-East Asia Region14 or the West level-26 model15 were also used in a sensitivity analysis. In this analysis – as recommended elsewhere16 – no age-weighting was used in the reference case.

				Analyses

				Cost-effectiveness estimates are presented from a programme perspective as well as from a societal perspective inclusive of programme, provider and user costs. The programme perspective was chosen as the reference case to reflect the need of stakeholders to know the incremental costs that would probably result from the addition of a new programme. The societal perspective was chosen to facilitate discourse on the full opportunity costs. Estimates for each year of programme implementation were calculated deterministically. To test the levels of uncertainty in our estimates of patient-level costs, a Monte-Carlo simulation was used in a probabilistic sensitivity analysis.9 This approach predicts the results that might arise from our trial if it were performed a large number of times. The mean of each cost component – programme, provider and user – was summed in calculating each iterated incremental cost-effectiveness ratio. In total, 10 000 iterations were generated by using a Visual Basic macro in Excel. Following a recommendation by the Commission for Macroeconomics and Health,17 the incremental cost-effectiveness ratios were then compared with the per-capita value for the gross national income of Bangladesh in 2010. Cost-effectiveness acceptability curves were generated in further sensitivity analyses to test the robustness of the results. Age-weighting, the assumptions that we made about annual discount rates when estimating the DALYs averted by each intervention, and the effects of a hypothetical 25% increase or decrease in the costs of each intervention were tested. Scenario analyses – in which the Project’s field staff were assumed to work full time on the Project’s activities – and a “difference in differences” analysis of the potential effects of the implementation of each package of interventions were also performed.

				Results

				In both the home-care and community-care study arms, estimates of the annualized programme costs were higher in 2005 than in any previous year and recurrent costs accounted for more than 90% of the total estimated costs for 2005 (Table2). Personnel costs accounted for the largest proportion of the recurrent costs, followed by transportation. In the home-care arm, an estimated 60% of the time costs of CHWs were attributed to programme costs; the other time costs of the CHWs in this study arm were attributed to research activities that were not necessary for implementation of the home-care package. All of the time costs of the community mobilizers in this study arm were associated with programmatic activities, including community meetings and women’s groups. The health staff in the government-run health facilities included in this study arm spent less than 2% of their working time on the provision of neonatal care. The mean out-of-pocket payments per neonatal patient were higher in this study arm (U$ 3.82) than in the community-care arm (US$2.35) or the control arm (US$3.42). Although the cost of medicines represented the largest proportion of such payments in all three arms, medicines cost about US$1.00 more per patient in the home-care arm than in the other two arms.

				
					Table 2.	Incremental costs in each arm of the study on the cost-effectiveness of neonatal care packages, Bangladesh, 2005

					
						
							
								
										
										Costs

									
										
										Study arm

									
								

								
										
										Home care

									
										
										Community care

									
										
										Control

									
								

							
							
								
										
										Incremental provider costs (US$)

									
										
										

									
										
										

									
										
										

									
								

								
										
										In subdistrict health complexes

									
										
										

									
										
										

									
										
										

									
								

								
										
										Medical personnel

									
										
										2230

									
										
										2160

									
										
										1660

									
								

								
										
										Non-medical personnel

									
										
										580

									
										
										520

									
										
										420

									
								

								
										
										In health and family welfare centres

									
										
										

									
										
										

									
										
										

									
								

								
										
										Medical personnel

									
										
										180

									
										
										950

									
										
										880

									
								

								
										
										Non-medical personnela

									
										
										90

									
										
										300

									
										
										190

									
								

								
										
										Total 

									
										
										3 080

									
										
										3 930

									
										
										3 150

									
								

								
										
										Per neonate

									
										
										0.62

									
										
										0.74

									
										
										0.64

									
								

								
										
										Per 1000 neonates

									
										
										619

									
										
										741

									
										
										635

									
								

								
										
										Household expenditure

									
										
										

									
										
										

									
										
										

									
								

								
										
										No. of households investigated

									
										
										337

									
										
										340

									
										
										317

									
								

								
										
										No. of households that had sought neonatal care

									
										
										90

									
										
										72

									
										
										98

									
								

								
										
										Out-of-pocket expenditure reported (US$)

									
										
										1 119

									
										
										902

									
										
										1 268

									
								

								
										
										Mean expenditure per user of neonatal care (US$)

									
										
										

									
										
										

									
										
										

									
								

								
										
										Consultation fees

									
										
										1.54

									
										
										0.79

									
										
										0.94

									
								

								
										
										Medicine

									
										
										5.69

									
										
										3.42

									
										
										3.90

									
								

								
										
										Transportation

									
										
										1.34

									
										
										0.54

									
										
										0.90

									
								

								
										
										Other costs

									
										
										0.02

									
										
										0.04

									
										
										0.32

									
								

								
										
										Total

									
										
										7.74

									
										
										4.30

									
										
										5.45

									
								

								
										
										Total number of live births

									
										
										4 979

									
										
										5 303

									
										
										4 957

									
								

								
										
										Estimated number that sought neonatal care outside home

									
										
										2 407

									
										
										2 759

									
										
										2 979

									
								

								
										
										Total cost (US$)

									
										
										19 042.78

									
										
										12 470.00

									
										
										16 977.24

									
								

								
										
										Per neonate (US$)

									
										
										3.82

									
										
										2.35

									
										
										3.42

									
								

								
										
										Per 1000 neonates (US$)

									
										
										3 825

									
										
										2 351

									
										
										3 425

									
								

								
										
										Programme costs (US$)

									
										
										

									
										
										

									
										
										

									
								

								
										
										Annualized capital costs

									
										
										

									
										
										

									
										
										

									
								

								
										
										Total

									
										
										19 351

									
										
										6511

									
										
										0

									
								

								
										
										Training

									
										
										9 513

									
										
										2 603

									
										
										0

									
								

								
										
										Furniture and equipment

									
										
										4 676

									
										
										1 846

									
										
										0

									
								

								
										
										Vehicles

									
										
										5 161

									
										
										2 062

									
										
										0

									
								

								
										
										Recurrent costs

									
										
										154 790

									
										
										51 396

									
										
										0

									
								

								
										
										Personnel

									
										
										94 420

									
										
										34 117

									
										
										0

									
								

								
										
										Vehicles and transport

									
										
										33 249

									
										
										10 255

									
										
										0

									
								

								
										
										Buildings

									
										
										6 034

									
										
										1 861

									
										
										0

									
								

								
										
										Refresher training

									
										
										5 526

									
										
										2 474

									
										
										0

									
								

								
										
										Other support costsb

									
										
										15 559

									
										
										2 689

									
										
										0

									
								

								
										
										Total annualized costs

									
										
										174 140

									
										
										57 907

									
										
										0

									
								

								
										
										Programme cost per neonate

									
										
										34.97

									
										
										10.92

									
										
										0

									
								

								
										
										Programme cost per 1000 neonates

									
										
										34 975

									
										
										10 920

									
										
										0

									
								

							
						

					

					US$, United States dollars.

					a	 Including laboratory personnel who did not provide clinical services to patients.

					b	 Including educational materials, medicines and management information forms.

				

				The annualized total costs for 2005 were two-thirds higher in the home-care arm than in the community-care arm (Table2). Programme costs represented 89% and 78% of the total costs in the home-care and community-care arms, respectively. The total costs in the control arm, which only comprised government costs (16%) and user costs (84%), were only a tenth of the total costs in the home-care arm.

				Summary findings of the present study are presented in Table3. Full details of the effectiveness of each package of interventions for neonatal care have already been published.5 Although the neonatal mortality observed in the control arm was significantly higher than that seen in the home-care arm, it was similar to that seen in the community-care arm.

				
					Table 3.	Summary findings of the intervention trial to assess the cost-effectiveness of neonatal care packages, Bangladesh, 2005

					
						
							
								
										
										Type of care

									
										
										No. of live births

									
										
										No. of neonatal deaths

									
										
										Summary of effectiveness (per 1000 neonates)

									
										
										

									
										
										Summary of costs (US$per 1000 neonates)

									
								

								
										
										Neonatal deaths

									
										
										YLL

									
										
										YLDa

									
										
										DALYs

									
										
										Programme

									
										
										Programme + provider

									
										
										Programme + provider + user (95% CI)

									
								

							
							
								
										
										Study arm

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
								

								
										
										Home care (HC)

									
										
										4 979

									
										
										155

									
										
										31.2

									
										
										881

									
										
										194

									
										
										1 075

									
										
										

									
										
										34 975

									
										
										35 594

									
										
										39 418 (38 234–40 998)

									
								

								
										
										Community care (CC)

									
										
										5 303

									
										
										231

									
										
										43.5

									
										
										1 228

									
										
										NA

									
										
										NA

									
										
										

									
										
										10 920

									
										
										11 661

									
										
										14 012 (13 446–14 884)

									
								

								
										
										Control (C)

									
										
										4 957

									
										
										213

									
										
										43.1

									
										
										1 217

									
										
										195

									
										
										1412

									
										
										

									
										
										0

									
										
										635

									
										
										4 060 (2 625–6 347)

									
								

								
										
										Difference

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
										
										

									
								

								
										
										HC minus CC

									
										
										−324

									
										
										−75

									
										
										−12.3

									
										
										−347

									
										
										NA

									
										
										NA

									
										
										

									
										
										24 055

									
										
										23 933

									
										
										25 406 (23 883–27 028)

									
								

								
										
										HC minus C

									
										
										22

									
										
										−58

									
										
										−11.9

									
										
										−336

									
										
										−2

									
										
										−338

									
										
										

									
										
										34 975

									
										
										34 958

									
										
										35 358 (32 869–37 565)

									
								

							
						

					

					CI, confidence interval; DALY, disability-adjusted life year; NA, not applicable; US$, United States dollars; YLD, years lived with disability; YLL, years of life lost.

					a	 Since primary data on disability were not collected, a mathematical model was used to estimate YLDs.

				

				Cost-effectiveness

				Incremental cost-effectiveness ratios are shown in Table4. Relative to the control arm, the programme costs of the home-care package were US$2939 (95% confidence interval, CI: 1833–7616) per death averted or US$103.49 (95% CI: 64.72–265.93) per DALY averted. These costs appear reasonable when compared with the gross national income of Bangladesh in 2010, which was US$780 per capita.18

				
					Table 4.	Cost-effectiveness of the home-care package for the provision of neonatal care, Bangladesh, 2005

					
						
							
								
										
										Cost/assumption

									
										
										Expected value (US$) (95% CI)

									
								

								
										
										Programme

									
										
										Programme + provider

									
										
										Programme + provider + user

									
								

							
							
								
										
										Reference casea

									
										
										

									
										
										

									
										
										

									
								

								
										
										Cost per neonatal death averted

									
										
										2 939 (1 833–7 616)

									
										
										2 938 (1 832–7 612)

									
										
										2 971 (1 844–7 628)

									
								

								
										
										Cost per DALY averted

									
										
										103.49 (64.72–265.93)

									
										
										103.44 (64.68–265.81)

									
										
										104.62 (65.15–266.60)

									
								

								
										
										25% decrease in costs

									
										
										

									
										
										

									
										
										

									
								

								
										
										Cost per neonatal death averted

									
										
										2 204 (1 375–5 712)

									
										
										2 203 (1 374–5 709)

									
										
										2 228 (1 383–5 721)

									
								

								
										
										Cost per DALY averted

									
										
										77.61 (48.54–199.45)

									
										
										77.58 (48.51–199.35)

									
										
										78.46 (48.86–199.95)

									
								

								
										
										25% increase in costs

									
										
										

									
										
										

									
										
										

									
								

								
										
										Cost per neonatal death averted

									
										
										3 674 (2 291–9 520)

									
										
										3 672 (2 290–9 515)

									
										
										3 714 (2 305–9 535)

									
								

								
										
										Cost per DALY averted

									
										
										129.36 (80.89–332.42)

									
										
										129.29 (80.86–332.26)

									
										
										130.77 (81.43–333.25)

									
								

								
										
										Assumptions made in estimation of DALYs 

									
										
										

									
										
										

									
										
										

									
								

								
										
										3% annual discount, no age-weighting, values based on:

									
										
										

									
										
										

									
										
										

									
								

								
										
										Bangladeshi data 

									
										
										103.49 (64.72–265.93)

									
										
										103.44 (64.68–265.81)

									
										
										104.62 (65.15–266.60)

									
								

								
										
										Life table for South-East Asia14

									
										
										102.12 (63.88–261.94)

									
										
										102.07 (63.85–261.81)

									
										
										103.23 (64.31–262.71)

									
								

								
										
										West level-26 life table15

									
										
										95.91 (60.02–245.81)

									
										
										95.86 (59.99–245.69)

									
										
										96.96 (60.41–246.53)

									
								

								
										
										3% annual discount, age-weighting, values based on:

									
										
										

									
										
										

									
										
										

									
								

								
										
										Bangladeshi data

									
										
										92.40 (57.24–235.53)

									
										
										92.35 (57.21–235.42)

									
										
										93.41 (58.15–238.27)

									
								

								
										
										Life table for South-East Asia14

									
										
										91.42 (57.72–236.61)

									
										
										91.38 (57.69–236.49)

									
										
										92.42 (60.42–246.67)

									
								

								
										
										West level-26 life table15

									
										
										96.61 (29.22–120.50)

									
										
										96.57 (29.21–120.44)

									
										
										97.67 (58.07–236.77)

									
								

								
										
										6% annual discount, no age-weighting

									
										
										180.57 (112.20–460.07)

									
										
										180.48 (112.15–459.85)

									
										
										182.54 (112.94–461.37)

									
								

								
										
										No annual discount or age-weighting

									
										
										46.95 (29.22–120.55)

									
										
										46.93 (29.21–120.49)

									
										
										47.46 (29.42–120.81)

									
								

							
						

					

					CI, confidence interval; DALYs, disability-adjusted life years; US$, United States dollars.

					a	 Using the costs estimated in the trial and no age-weighting and comparing the home-care arm with the control arm.

				

				Sensitivity analysis

				Relative to the control arm, for every 1000 neonates receiving the home-care package, 11.9 deaths were averted – at an additional cost of US$39 418 (Table3). The cost-effectiveness acceptability curves that we plotted indicated that, if a DALY is valued at more than US$214, there is a 95% probability that the home-care package will be cost-effective. There is also a high probability that such a care package would be cost-effective – in any setting with similar costs – if it leads to a reduction in neonatal mortality of at least 9%.

				The working schedule of the Project’s field staff during the effectiveness trial was intense: many of the staff worked 9h per day for 28 days per month. Such a heavy workload may be difficult to maintain in the long term, particularly if the government’s health staff take over the Project’s activities. Accordingly, a one-way sensitivity analysis was conducted to explore the effect of raising the time staff spend on the Project, from 60% of their work time to 100%. This change had little effect on the incremental cost-effectiveness ratio for home care, which became US$2994 per neonatal death averted – a finding previously reported.5 

				Discussion

				Our results indicate that – when compared with the community-care package or pre-existing levels of maternal and neonatal care – implementation of the home-care strategy was highly cost-effective from both a programme and societal perspective. The programme cost of the home-care package per DALY averted – US$103.49 – fell well below Bangladesh’s per-capita gross national income and compared favourably with the corresponding costs of interventions evaluated elsewhere in South Asia, as part of the Disease Control Priorities Project.19 The cost-effectiveness of the home-care package is largely driven by the high number of neonatal deaths averted. Much of this reduction in neonatal mortality presumably arose from the prompt and appropriate identification and management of neonatal infection in the home.20 Such home-based identification and management of neonatal illness did not form part of the community-care package of neonatal care that we investigated, which was not associated with a significant reduction in neonatal mortality.5 Recruitment and training costs in the home-care arm were higher than expected because of the unforeseen loss of CHWs to emerging opportunities for employment by the Bangladeshi government. While it is probable that annual personnel costs may decline after the home-care strategy has been implemented for a year, continued adequate and regular supervision and encouragement will be needed to reduce attrition in the workforce. Finally, under non-trial conditions, the work of CHWs may change in content and intensity. Such changes may have unknown implications for the cost, coverage and effectiveness of the home-care package.

				Limitations

				Our quantification of provider costs relied on reported estimates of the time that community health workers and other essential personnel spent on implementing programme activities. To minimize recall and reporting biases and control for seasonal variations, these estimates were verified, when possible, by the examination of utilization logs in the relevant health facilities. Programme costs per patient may decrease – because of economies of scale – when the activities that we investigated are implemented on a larger scale. Out-of-pocket expenditures were estimated by asking key household decision-makers – often men or the mothers-in-law of the women of childbearing age – to estimate the household costs of neonatal care. Patient-level uncertainty was assessed for users’ costs and estimates of effectiveness. The effects of errors in the estimation of total costs were tested in models in which total costs were assumed to differ from the estimated values by an arbitrary amount: 25%. Disability estimates had to be modelled, as collection of primary data on disability was not planned.

				Our results may underestimate the true value of cost-effectiveness because maternal health benefits were excluded from our analyses. However, the programme-related costs of providing maternal health services at the community level were included. Data collected in other investigations indicate that 70% of all of the costs of an intervention package similar to the home-care package that we evaluated would result in benefits to maternal health.2,21–23 Additional benefits not usually included in economic evaluations – such as information sharing, gains in employment and economic productivity, increased community autonomy and empowerment, and the provision of a culturally acceptable process of care – may also have improved community health and development24 and further increased the cost-effectiveness of one or both of the packages that we investigated.

				Comparison with other cost-effectiveness studies

				In low-resource settings, only three neonatal care packages implemented at the community level have previously reported findings on cost-effectiveness: one in India,25 one in Nepal6 and one in Zambia.26

				In the Indian study, a programme for village health workers in rural Gadchiroli was found to cost US$7 for each of the DALYs averted as a result of a 62% reduction in the neonatal mortality rate.25 Although the interventions implemented in the Indian trial were similar to those implemented in the home-care arm in Bangladesh, the Indian trial involved a fourfold higher density of CHWs, more extensive training of health workers, 8–12 postnatal visits per neonate, and neonatal resuscitation.25,27 The Indian study was preceded by a clinical trial – addressing pneumonia – in the same study area and was relatively well established when its cost-effectiveness was evaluated.25,27 In the estimation of the cost-effectiveness of the Indian care package, administration and training costs were ignored. As the data inputs and methodology used for the economic evaluation in the Indian study have not been reported in detail, it is difficult to make a valid comparison between the results of the Indian study and those of our trial in Bangladesh.

				In Nepal, the estimated cost of an intervention aimed at improving birth outcomes was US$5801 – or US$6912 with health-systems strengthening – per neonatal death averted.6 The evaluation framework used to generate these cost estimates was similar to the one that we used in Bangladesh. However, the trials in Bangladesh and Nepal differed in terms of delivery strategy, package content, population density and local geography. In Nepal, the care package that was investigated did not include a cadre of CHWs, and no attempt was made to estimate societal costs such as household expenditures on care-seeking. The Nepali study area was more mountainous – and, in consequence, less densely populated – than the Bangladeshi study area. The relatively low population density in Nepal meant that certain fixed costs were distributed over fewer beneficiaries in Nepal than in Bangladesh.

				In Zambia, the Lufwanyama Neonatal Survival Study has demonstrated that, by training and equipping traditional birth attendants to perform interventions targeting birth asphyxia, hypothermia and neonatal sepsis, neonatal mortality can be reduced by 45% at an economic cost of U$ 176 per DALY averted.26 Although there is some overlap in the interventions investigated in Zambia and the home-care arm in Bangladesh – for example, both trials promoted the home-based management of neonatal infection – only the package investigated in Zambia sought to reduce deaths due to birth asphyxia and hypothermia, through the implementation of a neonatal-resuscitation protocol.26 The home-care arm in Bangladesh included wider community engagement and mobilization than the Zambian trial. If offered as part of a package of home-based neonatal care in Bangladesh, neonatal resuscitation may increase the overall cost-effectiveness of the package, particularly if home visits are made close to the time of delivery.

				Generalizability

				The home-care package of interventions investigated in Sylhet should be considered for replication and scale-up throughout Bangladesh and in similar settings where neonatal mortality is high and the utilization of facility-based delivery and postnatal-care services is low. The effectiveness of the home-care package might be improved through the addition of community-based strategies to reduce neonatal mortality from birth asphyxia, and its apparent cost-effectiveness might be improved by the quantification of maternal benefits. Similarly, incentives to improve the retention of CHWs may yield additional cost savings and improve the overall estimates of cost-effectiveness. In other programmes, the attrition of CHWs has been reduced – but not eliminated – by the use of incentives.28 Where other economic opportunities exist and where CHWs face such intense poverty that they are precluded from serving effectively, competitive rates of remuneration – in cash or kind – may well be necessary.29–31 The mobilization of CHWs as volunteers has rarely been effective in other settings.32 In Sylhet, it is unlikely to be effective in the long-term implementation of the home-care package, given the duration and intensity of the work set for the CHWs and the presence of employment alternatives. The effectiveness of the home-care package for neonatal care will depend, in part, on the local health infrastructure and the habits of the target population – such as how the women seek health care during pregnancy and delivery and postpartum. Affordability is another concern. In Sylhet, implementation of the home-care package of interventions cost U$ 7.92 per person–year at a time when Bangladesh only spent US$26.50 per person–year on health care. These figures emphasize the importance of external funding.18

				In the years since the encouraging results of the effectiveness trials by the Project for Advancing the Health of Newborns and Mothers were first published,5 various packages of community-based interventions for improving maternal and neonatal health have been investigated throughout Bangladesh, as well as elsewhere in South Asia and in Africa. In Sylhet, the usefulness of supplementing the basic home-care package with other interventions – such as the cleansing of the umbilical stump with chlorhexidine33 and the provision of postpartum family planning services – has been explored. The data collected in Sylhet are helping to guide the development of new health programmes in Bangladesh, such as the MaMoni Project, which aims to integrate safe motherhood, neonatal care and family planning services in parts of the Sylhet and Habiganj divisons.34 Elsewhere in Bangladesh, alternative models for neonatal care have been tested in Mirzapur. However, while improvements in care-seeking and caregiver knowledge were observed, these models had no significant effect on neonatal mortality.35

				Outside Bangladesh, efforts continue to test community-based programmes for the improvement of maternal and neonatal health – through varying delivery strategies and in a wide variety of contexts.36 In Sindh, Pakistan, a community-based intervention package – which was principally delivered by female health workers, traditional birth attendants and community health committees – reduced neonatal mortality by 12%.37 In Haryana, India, the Integrated Management of Neonatal and Child Illness programme significantly reduced mortality among neonates born at home.38 In Ghana, recent findings from the Newhints home-visits intervention also indicate significant reductions in neonatal mortality.39 In a meta-analysis of home-visit strategies in sub-Saharan Africa and South Asia – which included data from Sylhet and two other South Asian trials – a 12% (95% CI: 5–18) reduction in neonatal mortality was reported as the summary estimate of the impact of the implementation of such strategies.39

				Conclusion

				The home-care package of interventions trialled in Sylhet is highly cost-effective. This result is robust to modelling assumptions and sensitivity analyses. Policy-makers, donors and stakeholders should consider the feasibility of implementing similar strategies, on a large scale, in other settings. Community-based neonatal health interventions have the potential to save lives and to take some pressure off health systems that are already strained. However, the affordability of such interventions in resource-poor areas remains in doubt. Strategies to ensure sustainable financing of such interventions for vulnerable populations are therefore needed. ■
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					Résumé

					Evaluation économique des programmes de soins néonataux dans un essai contrôlé randomisé par grappes à Sylhet, Bangladesh

					Objectif Évaluer et comparer le rapport coût-efficacité de deux stratégies pour les soins néonataux à Sylhet, Bangladesh.

					Méthodes Dans un essai contrôlé randomisé par grappes, deux stratégies pour les soins néonataux – connues sous le nom de soins à domicile et de soins communautaires – ont été comparées aux services existants. Pour chaque branche de l’étude, les coûts économiques ont été estimés d’un point de vue sociétal, et comprennent les coûts du programme, les coûts des fournisseurs et les paiements directs des ménages pour les soins. La mortalité néonatale dans chaque branche de l’étude a été déterminée au moyen d’enquêtes sur les ménages. Le rapport coût-efficacité de chaque stratégie – par rapport au niveau des services de soins de santé maternelle et néonatale pré-existants – a ensuite été estimé. Les niveaux d’incertitude dans nos estimations ont été quantifiés par analyse de sensibilité probabiliste.

					Résultats Les coûts marginaux de programme de mise en place de l’ensemble des soins à domicile s’élevaient à 2939dollarsUS (intervalle de confiance à 95%, IC:1833–7616) par décès néonatal évité et à 103,49$ (ICà95%:64,72–265,93) par année de vie ajustée en fonction de l’incapacité. Le total des coûts sociétaux correspondants étaient de 2971$ (ICà95%:1844–7628) et de 104,62$ (ICà95%:65,15–266,60), respectivement. Le forfait de soins à domicile est rentable – à95% – si les années de vie en bonne santé sont évaluées à plus de 214$ par année de vie ajustée en fonction de l’incapacité. En revanche, la mise en œuvre de la stratégie communautaire de santé n’a conduit à aucune réduction de la mortalité néonatale et ne semble pas être rentable.

					Conclusion Le forfait de soins à domicile est une stratégie d’intervention extrêmement rentable dont la mise en place doit être envisagée à l’échelle du Bangladesh et partout ailleurs dans des contextes similaires.

				

				
					Резюме

					Экономическая экспертиза программ медицинского ухода за новорожденными в рамках кластерного рандомизированного контролируемого исследования в округе Силхет, Бангладеш

					Цель Провести оценку и сравнение рентабельности двух стратегий ухода за новорожденными в округе Силхет, Бангладеш.

					Методы В рамках кластерного рандомизированного контролируемого исследования было проведено сравнение двух стратегий медицинского ухода за новорожденными— домашнего и общественного— с существующим медицинским обслуживанием. Для каждой группы исследования было рассчитано социальное бремя, включающее стоимость программы, стоимость услуг поставщика и собственные выплаты обратившейся за помощью семьи. Уровень младенческой смертности в каждой группе определялся посредством опроса домохозяйств. Затем определялась эффективность последовательных затрат по каждой стратегии, в сравнении с исходным уровнем медицинского обслуживания матери и ребенка. Погрешность оценки измерялась посредством вероятностного сенситивного анализа.

					Результаты Последовательные затраты на программу внедрения пакетов домашнего ухода составили 2939 (доверительный интервал (ДИ) 95%: 1833–7616)долларовСША на предотвращенную младенческую смерть и 103,49 (ДИ 95%: 64,72–265,93) долл. США на предотвращенный год жизни с инвалидностью (DALY). Общее социальное бремя составило 2971 (ДИ 95%: 1844–7628)долл.США и 104,62 (ДИ 95%: 65,15–266,60) долл. США соответственно. Домашний уход оказался рентабельным— с 95%вероятностью— если годы здоровой жизни оценивались выше 214долл.США на каждый предотвращенный DALY. Внедрение стратегии общественного ухода, напротив, не привело к снижению уровня младенческой смертности и оказалось нерентабельным.

					Вывод Пакеты домашнего ухода представляют собой крайне рентабельную стратегию, которую следует воспроизводить на более высоком уровне в Бангладеш и в других станах с аналогичной ситуацией.

				

				
					Resumen

					Evaluación económica de los paquetes de atención neonatal en un ensayo controlado aleatorio por grupos en Sylhet, Bangladesh

					Objetivo Evaluar y comparar la rentabilidad de dos estrategias de atención neonatal en la división Sylhet, Bangladesh.

					Métodos Se compararon dos estrategias de atención neonatal, conocidas como atención domiciliaria y atención comunitaria, con los servicios existentes en un ensayo controlado aleatorio por grupos. Para cada grupo de estudio se estimaron los costes económicos a partir de una perspectiva social, que incluía los costes del programa, los costes de los proveedores y los pagos familiares para recibir atención sanitaria. La mortalidad neonatal en cada grupo de estudio se determinó mediante encuestas familiares. Posteriormente, se estimó la rentabilidad creciente de cada estrategia en comparación con la de los niveles preexistentes de atención materna y neonatal. Los niveles de incertidumbre de nuestras estimaciones se cuantificaron mediante un análisis de sensibilidad probabilístico.

					Resultados Los costes crecientes de los programas para la aplicación de los paquetes de atención domiciliaria fueron de 2939 (intervalo de confianza del 95%, IC: 1833-7616) dólares de los Estados Unidos de América (US$) por muerte neonatal evitada y US$103,49 (IC del 95%: 64,72–265,93) por año de vida ajustado por discapacidad (AVAD) evitado. Los correspondientes costes sociales totales fueron de US$2971 (IC del 95%: 1844–7628) y US$104,62 (IC del 95%: 65,15–266,60), respectivamente. El paquete de atención domiciliaria fue rentable (con 95% de certeza) cuando los años de vida saludable se evaluaban por encima de US$214 por AVAD evitado. Por el contrario, la aplicación de la estrategia de atención comunitaria no condujo a una reducción de la mortalidad neonatal y no parece ser rentable.

					Conclusión El paquete de atención domiciliaria representa una estrategia de intervención con una rentabilidad alta cuya replicación y la ampliación debería considerarse tanto en Bangladesh como en otros entornos similares.

				

				References

				1.	Liu L, Johnson HL, Cousens S, Perin J, Scott S, Lawn JE etal.;  Child Health Epidemiology Reference Group of WHO and UNICEF. Global, regional, and national causes of child mortality: an updated systematic analysis for 2010 with time trends since 2000. Lancet 2012;379:2151–61. doi: http://dx.doi.org/10.1016/S0140-6736(12)60560-1 PMID:22579125

				2.	Lawn JE, Cousens S, Zupan J;  Lancet Neonatal Survival Steering Team. 4 million neonatal deaths: when? Where? Why? Lancet 2005;365:891–900. doi: http://dx.doi.org/10.1016/S0140-6736(05)71048-5 PMID:15752534

				3.	Bangladesh Demographic and Health Survey. Calverton, MD: Mitra and Associates; 2011.

				4.	Bryce J, Daelmans B, Dwivedi A, Fauveau V, Lawn JE, Mason E etal.;  Countdown Coverage Writing Group; Countdown to 2015 Core Group. Countdown to 2015 for maternal, newborn, and child survival: the 2008 report on tracking coverage of interventions. Lancet 2008;371:1247–58. doi: http://dx.doi.org/10.1016/S0140-6736(08)60559-0 PMID:18406859

				5.	Baqui AH, El Arifeen S, Darmstadt GL, Ahmed S, Williams EK, Seraji HR etal.;  Projahnmo Study Group. Effect of community-based newborn-care intervention package implemented through two service-delivery strategies in Sylhet district, Bangladesh: a cluster-randomised controlled trial. Lancet 2008;371:1936–44. doi: http://dx.doi.org/10.1016/S0140-6736(08)60835-1 PMID:18539225

				6.	Borghi J, Thapa B, Osrin D, Jan S, Morrison J, Tamang S etal. Economic assessment of a women’s group intervention to improve birth outcomes in rural Nepal. Lancet 2005;366:1882–4. doi: http://dx.doi.org/10.1016/S0140-6736(05)67758-6 PMID:16310555

				7.	Bangladesh Demographic and Health Survey. Calverton, MD: Mitra and Associates; 2004.

				8.	Baqui AH, Arifeen SE, Williams EK, Ahmed S, Mannan I, Rahman SM etal. Effectiveness of home-based management of newborn infections by community health workers in rural Bangladesh. Pediatr Infect Dis J 2009;28:304–10. PMID:19289979

				9.	Drummond M, Sculpher M. Methods for the economic evaluation of health care. Oxford: Oxford University Press; 2005.

				10.	World Economic Outlook Database. [Internet]. Washington, DC: International Monetary Fund; 2012. Available from: http://www.imf.org/external/pubs/ft/weo/2012/01/weodata/index.aspx [accessed 10 June 2013].

				11.	OANDA [Internet]. New York: OANDA Corporation; 2012. Available from: http://www.oanda.com/ [accessed 10 June 2013].

				12.	Tan-Torres Edejer T, Baltussen R, Adam T, Hutubessy R, Acharya A, Evans DB et al., editors. WHO guide to cost-effectiveness analysis. Geneva: World Health Organization; 2003.

				13.	Shillcutt S, LeFevre A, Lee A, Baqui A, Darmstadt G. BlackRE. Modeling the years lost to disability (YLD) component to DALYs for economic evaluation of neonatal health interventions. Health Policy Plan 2013. Epub 23 Sep 2012 PMID:23002251

				14.	Lopez AD, Salomon JA, Ahmad O, Murray CJL, Mafat D. Life tables for 191 countries: data, methods, and results. GPE Discussion Paper Series No 9. Geneva: World Health Organization; 2001. Available from: http://www.who.int/healthinfo/paper09.pdf [accessed 10 June 2013].

				15.	Coale AJ, Demeny P. Regional model life tables and stable populations. New York: Academic Press; 1983.

				16.	Musgrove P, Fox-Rushby JA. Cost-effectiveness analysis for priority setting. In: Jamison D, Breman J, Measham A, Alleyne G, Cleason M, Evans DB, et al., editors. Disease control priorities in developing countries, 2nd ed. Washington, DC: World Bank; 2006.pp. 271-85.

				17.	Sachs J. Macroeconomics and health: investing in health for economic development. Geneva: World Health Organization; 2002.

				18.	World DataBank. [Internet]. Washington, DC: World Bank; 2013. Available from: http://databank.worldbank.org/data/home.aspx [accessed 10 June 2013].

				19.	Laxminarayan R, Chow J, Shahid-Salles, SA. Intervention cost-effectiveness: overview of main messages. In: Jamison D, Breman J, Measham A, Alleyne G, Cleason M, Evans DB, et al., editors. Disease control priorities in developing countries, 2nd ed. Washington, DC: World Bank; 2006.p. 35-86.

				20.	Baqui AH, Ahmed S, El Arifeen S, Darmstadt GL, Rosecrans AM, Mannan I etal.;  Projahnmo 1 Study Group. Effect of timing of first postnatal care home visit on neonatal mortality in Bangladesh: a observational cohort study. BMJ 2009;339:b2826. doi: http://dx.doi.org/10.1136/bmj.b2826 PMID:19684100

				21.	Lawn JE, Cousens SN, Wilczynska K. Estimating the causes of four million neonatal deaths in the year 2000: statistical annex. In: World Health Report 2005. Geneva: World Health Organization; 2005.

				22.	Darmstadt GL, Walker N, Lawn JE, Bhutta ZA, Haws RA, Cousens S. Saving newborn lives in Asia and Africa: cost and impact of phased scale-up of interventions within the continuum of care. Health Policy Plan 2008;23:101–17. doi: http://dx.doi.org/10.1093/heapol/czn001 PMID:18267961

				23.	Kumar V, Kumar A, Das V, Srivastava NM, Baqui AH, Santosham M etal.;  Saksham Study Group. Community-driven impact of a newborn-focused behavioral intervention on maternal health in Shivgarh, India. Int J Gynaecol Obstet 2012;117:48–55. doi: http://dx.doi.org/10.1016/j.ijgo.2011.10.031 PMID:22281244

				24.	Walker DG, Jan S. How do we determine whether community health workers are cost-effective? Some core methodological issues. J Community Health 2005;30:221–9. doi: http://dx.doi.org/10.1007/s10900-004-1960-4 PMID:15847247

				25.	Bang AT, Bang RA, Baitule SB, Reddy MH, Deshmukh MD. Effect of home-based neonatal care and management of sepsis on neonatal mortality: field trial in rural India. Lancet 1999;354:1955–61. doi: http://dx.doi.org/10.1016/S0140-6736(99)03046-9 PMID:10622298

				26.	Sabin LL, Knapp AB, MacLeod WB, Phiri-Mazala G, Kasimba J, Hamer DH etal. Costs and cost-effectiveness of training traditional birth attendants to reduce neonatal mortality in the Lufwanyama Neonatal Survival study (LUNESP). PLoS One 2012;7:e35560. doi: http://dx.doi.org/10.1371/journal.pone.0035560 PMID:22545117

				27.	Bang AT, Reddy HM, Deshmukh MD, Baitule SB, Bang RA. Neonatal and infant mortality in the ten years (1993 to 2003) of the Gadchiroli field trial: effect of home-based neonatal care. J Perinatol 2005;25(Suppl 1):S92–107. doi: http://dx.doi.org/10.1038/sj.jp.7211277 PMID:15791283

				28.	BRAC health programme: breaking new grounds in public health. Annual report 2006. Dhaka: BRAC; 2008.

				29.	Onwujekwe O, Uzochukwu B, Ojukwu J, Dike N, Shu E. Feasibility of a community health worker strategy for providing near and appropriate treatment of malaria in southeast Nigeria: an analysis of activities, costs and outcomes. Acta Trop 2007;101:95–105. doi: http://dx.doi.org/10.1016/j.actatropica.2006.07.013 PMID:17270139

				30.	Bhattacharyya K, Winch P, LeBan K, Tien M. Community health worker incentives and disincentives: how they affect motivation, retention, and sustainability. Arlington, VA: BASICS II; 2001.

				31.	Lehmann U, Sanders D. Community health workers: what do we know about them? Geneva: World Health Organization; 2007. Available from: http://www.who.int/hrh/documents/community_health_workers.pdf [accessed 10 June 2013].

				32.	Draft working document for the WHO study group on community health workers. Geneva: World Health Organization; 1987.

				33.	Arifeen SE, Mullany LC, Shah R, Mannan I, Rahman SM, Talukder MR etal. The effect of cord cleansing with chlorhexidine on neonatal mortality in rural Bangladesh: a community-based, cluster-randomised trial. Lancet 2012;379:1022–8. doi: http://dx.doi.org/10.1016/S0140-6736(11)61848-5 PMID:22322124

				34.	Jhpiego project brief: MaMoni Integrated Safe Motherhood, Newborn Care and Family Planning Project. Dhaka: United States Agency for International Development; 2012.

				35.	Darmstadt GL, Choi Y, Arifeen SE, Bari S, Rahman SM, Mannan I etal.;  Bangladesh Projahnmo-2 Mirzapur Study Group. Evaluation of a cluster-randomized controlled trial of a package of community-based maternal and newborn interventions in Mirzapur, Bangladesh. PLoS One 2010;5:e9696. doi: http://dx.doi.org/10.1371/journal.pone.0009696 PMID:20352087

				36.	Schiffman J, Darmstadt GL, Agarwal S, Baqui AH. Community-based intervention packages for improving perinatal health in developing countries: a review of the evidence. Semin Perinatol 2010;34:462–76. doi: http://dx.doi.org/10.1053/j.semperi.2010.09.008 PMID:21094420

				37.	Bhutta ZA, Soofi S, Cousens S, Mohammad S, Memon ZA, Ali I etal. Improvement of perinatal and newborn care in rural Pakistan through community-based strategies: a cluster-randomised effectiveness trial. Lancet 2011;377:403–12. doi: http://dx.doi.org/10.1016/S0140-6736(10)62274-X PMID:21239052

				38.	Bhandari N, Mazumder S, Taneja S, Sommerfelt H, Strand TA. Effect of implementation of Integrated Management of Neonatal and Childhood Illness (IMNCI) programme on neonatal and infant mortality: cluster randomised controlled trial BMJ 2012;344:e1634. doi: http://dx.doi.org/10.1016/S0140-6736(10)62274-X PMID:21239052

				39.	Kirkwood BR, Manu A, Ten Asbroek AH, Soremekun S, Weobong B, Gyan T etal. Effect of the Newhints home-visits intervention on neonatal mortality rate and care practices in Ghana: a cluster randomised controlled trial. Lancet 2013. Epub 8 April 2013 doi: http://dx.doi.org/10.1016/S0140-6736(13)60095-1 PMID:23578528

			

		

	
