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INTRODUCTION 

Project Fives Alive! unleashes the innovative potential of frontline health workers to 
develop, test, and implement strategies to overcome systems failures that lead to 
preventable deaths in children less five years of age (Under-5) in Ghana.  In so doing, 
we aim to accelerate the achievement of the Fourth Millennium Development Goal in 
Ghana (i.e. reduction in Under-5 mortality rate by 66% - from the high of 110-120 
deaths per 1,000 live births in 1990 to less than 40 by 2015) through the application 
of quality improvement (QI) methods. 
 

The most common medical causes of Under-5 deaths in Ghana are malaria and 
neonatal diseases, while the root causes of these deaths include late care-seeking for 
labour and childhood illnesses, and delays in provision of appropriate care upon 
arrival at the health facility. Thus, Project Fives Alive! focuses on improving the 
coverage, quality, reliability and patient-centredness of health service delivery from 
antenatal care (ANC), through the vulnerable perinatal period, up to age five.  

 

The Institute for Healthcare Improvement (IHI) and the National Catholic Health 
Service (NCHS) are collaborating with the Ghana Health Service (GHS) to spread 
successful strategies across the country for maximal impact. The project is funded by 
the Bill & Melinda Gates Foundation. 

 

PROJECT DESIGN 

Project Fives Alive! employs the IHI Breakthrough Series Improvement 
Collaborative Network as its primary means of accelerating peer-to-peer learning 
and large scale improvement. Frontline health providers and their managers 
convene at Learning Sessions (LS) every four to six months to acquire QI knowledge 
and skills and to share with, and learn from each other, progress in testing change 
ideas. LSs are interspersed with Activity Periods (AP) during which the local QI 
teams, with support from their managers and the project staff, develop, test and 
assess change ideas to improve care processes and outcomes.  
 
The project is being implemented in four consecutive waves over a five-year period, the first of which (i.e. Wave 1) focused 
on rapid innovation and testing of more than 100 change ideas on a small scale in four districts/dioceses in the Northern 
Sector - West Gonja District in Northern Region (NR), Navrongo-Bolgatanga Diocese in Upper East Region (UER) and Jirapa 
and Lambussie-Karne Districts in Upper West Region (UWR). Wave 1 was then integrated into Wave 2 as the project scaled 
up successful interventions learned from Wave 1 across all three regions of the North. A NCHS hospital collaborative in the 
South focused on reducing process failures that lead to Under-5 deaths in the institutional setting constitutes Wave 3. In 
Wave 4, starting in September 2011, the project will spread southward to include the remaining facilities in the country.  
 
 

IMPLEMENTATION HIGHLIGHTS 

 
 
 
 
 
 
 
 
 

 All Wave 1 sites have now been incorporated into Wave 2.  We are continuing to work 
closely with the Wave 1 teams to develop a change package for older infants and 
children, and to monitor progress towards sustainability. 

 The pace of scale-up in Wave 2 increased dramatically in the period under review: 
from 12 to 31 districts in four months.  There remain only 2 districts in UWR and 5 
districts in NR to be included in this wave before December 2010. 

 Wave 3 is in the second AP of its innovation and testing phase. We expect to include 
successful changes from this phase into the change package for older infants and 
children and to refine the existing change packages for ANC, perinatal and postnatal 
care (PNC) by the end of the year.  
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WAVE 1 - INNOVATION SITES – SUSTAINABILITY RESULTS  

Registration for ANC in the first trimester continues to be stable at a mean of 35% (Figure 1); far short of the Collaborative 
aim of 80%. ANC registrants receiving follow-up care at least three more times before delivery has increased from a mean of 
0.45 to 0.55 overall but still short of the Collaborative aim of 0.9 (Figure 2). This has led to a call for more innovation and 
testing of change ideas in this part of the care pathway. Skilled delivery coverage continues to improve – the mean since late 
2009 to January 2010 is 68%, only seven percentage points shy of the Collaborative aim of 75% (Figure 3). However, 
denominator data are missing for several large sub-districts from February 2010 onwards which limits our ability to calculate 
coverage for the Collaborative as a whole beyond January 2010. Institutional still birth rate is at a mean of 12 per 1000 
skilled deliveries (Figure 4). Results from the period under review show reduction below the aim of 10 but this may be 
normal variation. Early PNC coverage continues to improve towards the Collaborative aim of 85% for the first 48hrs of life 
and 80% by Day 7 (Figure 5). Most importantly, the coverage gap between the first and second PNC encounters in the first 
week of life has closed – both are now at 70%. Institutional neonatal mortality rates are available only up to January 2010, 
again due to missing denominator data from several large sub-districts but the data available so far are encouraging (Figure 
6). Data on community-based neonatal deaths are not available for Wave 1. 

 

 
 

   
     
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 

Figure 5. Wave 1 Improvement Collaborative Network – Early PNC Coverage, Jan’08 to Apr’10 

   

Figure 3. Wave 1 Improvement Collaborative Network – Skilled 
Deliveries as Percentage of Total Deliveries, Jan’08 to May’10 

 

Figure 2. Wave 1 Improvement Collaborative Network – ANC 
clients attaining 4

th 
visit before delivery, Jan’08 to May’10 

 

Figure 1. Wave 1 Improvement Collaborative Network – ANC 
registration in 1

st
 Trimester, Jan’08 to May’10 
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Figure 4. Wave 1 Improvement Collaborative Network – 
Institutional Stillbirth Rate, Jan’08 to May’10 
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Figure 6. Wave 1 – Institutional Neonatal 
Mortality Rate, Jan’08 to Jan’10 
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WAVE 2 – SCALE UP THROUGHOUT NORTHERN SECTOR 

As of July 31, 2010, Project Fives Alive! was supporting more than 80% of Northern Sector districts (i.e. 31 out of the 38) as 
shown in Figure 7. LS1s have been completed in all 31 districts and LS2s have been completed in three. Each LS convenes 40 to 
80 health staff from CHPS compounds, health centres, hospitals, district and regional health administrations across two or 
three districts. Health staff participation in LS1 in Wave 2 to date is shown in Figure 8 – cumulate number is 650. So far, 208 QI 
teams  from hospitals, health centres and CHPS compounds have been included in the Wave 2 Collaborative. 
 
During LS1, participants are introduced to QI concepts and methods and time is made to practice a few QI tools such as 
process mapping, root cause analysis and Pareto analysis. They are also oriented to the change package and given an 
opportunity to adopt or adapt one or more the 18 change ideas from the change package that are likely to lead to 
improvement in their local context. A plan to test these changes as part of a Plan-Do-Study-Act (PDSA) cycle is drafted before 
returning to their respective facilities. To date, all the QI teams have adopted at least 1 change idea from each care pathway 
of the change package (Figure 9). Details on the number of teams adopting or adapting successful changes from the change 
package are provided in Table 1. Additional changes outside of the change package that were being tested during the period 
under review are provided in Table 2. 
 
Technical support on applying QI methods and the change package is provided to the health staff by the Project staff during 
site visits in between LSs. The monthly frequency of site visits for both Wave 1 and 2 is shown in Figure 10. It is worth noting 
that during months of intense LS activity such as September 2009 and April 2010, site visits had to be postponed by several 
weeks since the responsible Project Officers were also facilitators for the LSs. In Wave 2, for each site visit in AP1, the Project 
Officer is accompanied by a designated District Change Agent (DCA) from the District Health Administration (DHA), typically 
the Public Health Nurse or Information Officer, who has been tasked by the District Director to become highly proficient in QI 
methods and facilitative supervisory skills before the end of Wave 2. We also provided the first round of training in improving 
data quality to the DCAs and District and Hospital Information Officers in UWR during the period under review. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Scale-up from Wave 1 to Wave 2 Collaboratives 

 

Figure 9.  Evolution of Innovation & Testing of Changes to Adoption of 
Change Package from September 2009 to July 2010 
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Figure 8. Wave 2 Improvement Collaborative – LS1 Participants 

 

Figure 10.  Monthly Site Visits in Wave 1 and Wave 2 Collaboratives, 
from July 2008 to July 2010 
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Table 1. Wave 2 Improvement Collaborative Network - Number of QI teams Adopting or Adapting Change Package, Sept’09 to Jul’10 

CARE PATHWAY SUCCESSFUL CHANGE IDEA(S) 

# OF QI TEAMS ADOPTING OR 
ADAPTING CHANGE PACKAGE 

UER UWR NR TOTAL 

A
N

TE
N

A
TA

L 
C

A
R

E
 

Registration in 
1

st
 Trimester 

Community stakeholder meetings with opinion leaders and other influential 
groups about the importance of early and regular ANC. 53 5 13 71 

Community stakeholder meetings followed by registration of pregnant women 
by community volunteers on monthly basis. 42 27 14 83 

At least 4 visits 
before delivery 

Increase number of days ANC is offered at static site AND re-design clinic 
processes to reduce visit duration per client to < 1hr. 44 22 12 78 

Offer ANC as outreach service as well as at static site AND re-design clinic 
processes to reduce visit duration per client to < 1hr. 24 4 13 41 

P
ER

IN
A

TA
L 

C
A

R
E

 

Skilled Delivery 
& Immediate 

Postnatal Care 

Video show in communities on the risks of labour & delivery. 1 2 0 3 

Male advocacy group in communities to promote skilled delivery. 6 12 6 24 

TBA engagement on risks of unskilled delivery and provide incentives. 40 14 21 75 

Use ANC register to identify 36+ women for home visits to remind them & 
family members about skilled delivery & confirm transport plan. 31 27 19 77 

Provide domiciliary delivery if, upon notification by mobile phone, labour too 
advanced, woman has no means of transport from community  or health staff 
cannot arrange transport from clinic or hospital. 33 3 10 46 

Create a welcoming, patient-friendly environment in health facility for labouring 
women. 21 6 7 34 

Create systems to ensure consistent and correct use of partographs. 5 4 3 12 

Create systems for reliable neonatal resuscitation. 1 8 0 9 

P
O

ST
N

A
T

A
L 

C
A

R
E 

Care on Day 1 
or 2 

If facility skilled delivery – detain for observation ≥24hrs if possible. If not, 
discharge after minimum of 6hrs and follow-up on Day 2 with facility or home 
visit. 61 57 41 159 

If domiciliary skilled delivery – follow-up on Day 2 with facility or home visit. 26 39 19 84 

If unskilled delivery – ask family members or volunteers to notify health staff 
immediately by mobile phone/bicycle. Woman comes to facility on Day 1 if 
possible or health staff follow-up with home visit on Day 1 or 2. 61 51 23 135 

Care on Day 6 
or 7 

During Day 1/2 visit, make appointment for Day 6/7 visit at facility or home. Use 
reminder systems at community, clinic/hospital to improve reliability. 65 55 39 159 

If woman lives in different sub-district or distant community within CHPS zone, 
refer to other sub-district or CHO for Day 6/7 visit. Contact CHO to follow-up if 
no show. 54 30 21 105 

If woman lives in distant community without CHO AND return facility visit not 
possible AND health staff home visit not possible, train IMCI volunteers to 
provide Day 6/7 care. 0 0 1 1 

TOTAL 568 366 262 1196 

 
 
Since AP1 in UWR and NR only started in May 2010, the health process and outcome results in this report will focus only on 
UER which launched Wave 2 in September 2009. These data were extracted from the district health information management 
system (DHIMS) of the GHS and are current up to May 2010. The highlights for UER Wave 2 are as follows: 

 ANC registration in the first trimester for Wave 2A (i.e. six of the nine districts that had LS1 in September 2009)  is 
now close to the Collaborative aim of 50%. Wave 2B (i.e. remaining three districts that had LS1 in March 2010) started 
at a lower baseline of about 30% and has not had sufficient time to demonstrate improvement yet (figure 11).  

 Skilled delivery coverage has improved to about 80% of total deliveries for both Wave 2A and Wave 2B (Collaborative 
aim of 90%). However, the improvement for Wave 2B appears to have started a year ago, nine months before their 
first LS (figure 12). Thus, this improvement is not likely to be related to the QI work supported by Project Fives Alive! 
though diffusion of innovations from neighboring districts is possible. 

 The institutional stillbirth rate has not yet improved  (figure 13).  
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 Neonatal mortality within institutions has also not improved yet (Figure 14). Data for community-based neonatal 
deaths are pending. Through an agreement with the three Regional Health Administrations (RHAs) in Wave 2, infant 
deaths occurring at the community level are now being disaggregated into neonatal and post-neonatal neonatal 
deaths before being reported by the community-based volunteers. Extraction from this database is pending. 

 Due to the newness of the GHS early PNC coverage, early PNC coverage data for Wave 2 is not included in the routine 
health information system. Yet the large scale at which this policy is being implemented makes it impossible to  
reconstruct these data for each site as it was done for Wave 1. Thus, we have agreed with the three RHAs in Wave 2 
to have these data included in the midwifery return forms and entered into a parallel database. Extraction from that 
database is still pending. 

 
 
Table 2. Wave 2 Improvement Collaborative Network – Additional Change Ideas Outside of Change Package Being Tested, Sept’09 to Jul’10 

CHANGE IDEA 

# OF QI TEAMS TESTING 

UER UWR NR TOTAL 

Screen all women of reproductive age attending OPD for pregnancy by asking for last menstrual 
period and refer for early ANC registration if positive 3 0 0 3 

Engage CBSVs to identify all pregnant women in community during national immunization and 
neglected tropical disease drug distribution campaigns  1 0 0 1 

Domiciliary midwifery at outreach delivery points in distant communities 2 0 0 2 

Engage CBSVs to collect data on home or TBA deliveries and report to health centre on monthly 
basis 0 1 0 1 

Expanding number of days HIV testing is available for PMTCT 0 1 0 1 

ANC defaulter tracing 0 1 0 1 

Individualized education on exclusive breastfeeding to lactating mothers during CWC 3 1 0 4 

Engagement of mother-to-mother support groups to promote exclusive breastfeeding 0 1 0 1 

Promotion of ITN  usage education and demonstration of how to hang ITNs in communities 1 2 0 3 

Community education +/- engagement of licensed chemical sellers to promote early care-
seeking for sick children 0 2 1 3 

Patient education & facilitation of transport to promote early acceptance of referral for sick 
children 0 2 1 3 

TOTAL 10 11 2 23 
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WAVE 3 – INNOVATION & TESTING IN NCHS HOSPITALS IN SOUTHERN SECTOR 

The change ideas being tested in Wave 3 aim to address the three major drivers of Under-5 mortality agreed upon with 
participants at LS1: delay in seeking care, delay in providing care, and unreliable use of protocols. To date, the change ideas 
have been drawn from the nine change concepts presented in Table 3. The most common change concepts being explored (8 
out of 9 hospitals) are triage in the outpatient consulting clinic and fast-tracking all Under-5s throughout the outpatient 
department from Records to Consulting Clinic to Laboratory to Pharmacy.  
 
Assessment of which change ideas are leading to improvement has been challenging as the QI teams have not consistently 
documented adaptation of their change ideas as they learnt from the previous PDSA cycle. Furthermore, collection of process 
data was delayed and/or inconsistent during the first few months of Wave 3. However, strategies to overcome this problem 
were agreed upon in LS2 in April 2010 and have been reinforced during monthly site visits since then.  
 
During LS2, there was a lively debate on the use of Under-5 admissions alone in the denominator for the calculation of 
institutional Under-5 mortality rate since it was clear that a substantial number of Under-5 deaths occur in the emergency 
department and the maternity ward. After several hours of discussion and negotiation, it was agreed that the denominator 
should be broadened to reflect all three departments. This led to a re-calculation of the data for both the baseline period and 
the post-QI phase which are represented for the entire Collaborative in Figure 15 and for each hospital in Figure 16. Margaret 

Figure 12. UER Wave 2 Improvement Collaborative Network – 
Skilled Deliveries as Percentage of Total Deliveries, Jan’09 to May’10 

 

UER Wave 
2A started 

Figure 13. UER Wave 2 Improvement Collaborative Network – 
Institutional Stillbirth Rate, Jan’09 to May’10 

 

Figure 11. UER Wave 2 Improvement Collaborative Network – ANC 
registration in 1st Trimester, Jan’09 to May’10 

 

Figure 14. UER Wave 2 Improvement Collaborative Network – 
Institutional Neonatal Mortality Rate, Jan’09 to May’10 
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Marquart Hospital, Kpando and our Lady of Grace Hospital, Breman Asikuma continue to show improvements in institutional 
mortality. Holy Family Hospital, Nkawkaw is demonstrating an encouraging pattern downwards (Figure 16). These hospitals 
will be followed up closely for learning and improvement purposes.  
 
 
Table 3. Wave 3 Improvement Collaborative Network - Priority Areas for Process Improvement, Nov’09 to Jul’10 

 
 
 
 
 
 
 
 
 
 Hospital Name 

Change Concepts 

Reduce Delay in Seeking 
Care 

Reduce Delay in Providing Care Improve Reliability of Protocol Use 

Community 
education 
on early-
care 
seeking for 
labour & 
sick 
children 

Engagement of 
primary-level 
providers on 
early referral 
for 
complicated 
labour cases & 
sick children 

Triage in 
outpatient 
consulting 
clinic 

Fast 
Tracking all 
Under-5s 
throughout 
outpatient 
department 

Multidiscipli
nary audits 
of stillbirths, 
neonatal 
deaths & 
intrapartum 
asphyxia 

Neonatal 
resuscitatio
n protocol 
refresher 
training, 
use & 
monitoring 

Partograph 
protocol 
refresher 
training, 
use & 
monitoring 

Severe 
malaria 
protocol 
refresher 
training, 
use & 
monitoring 

Free sterile 
umbilical 
cord 
dressings 
upon 
discharge 
from 
maternity 

Catholic 
Hospital, Battor 

√ √ 
    

 
 

√ 

Holy Family 
Hospital (HFH), 
Berekum 

√ √ √ √ 
 

√ √ 
  

HFH, Nkawkaw √ √ √ √ √ √ √ 
  

HFH, Techiman √ √ √ √ √ 
 

√ 
  

Margaret 

Marquart 
Catholic Hospital, 
Kpando 

  
√ √ 

  
 √ 

 

Matthias 
Hospital, Yeji   

√ √ 
 

√  
 

√ 

Our Lady of 
Grace Hospital, 
Breman 
Asikuma 

√ 
 

√ √ 
  

 √ 
 

St. Francis 
Xavier Hospital, 
Assin Fosu 

√ 
 

√ √ 
  

 
  

St. Martin de 
Porres Hospital, 
Eikwe 

  
√ √ 

 
√  √ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 15. Wave 3 Improvement Collaborative Network – Overall Institutional 
Under-5 Mortality Rate, Jan’09 to Jun’10 
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Figure 16. Wave 3 Improvement Collaborative Network – Institutional Under-5 Mortality Rate by Hospital, Jan’09 to Jun’10 

   

   

   
 
 
OTHER ACHIEVEMENTS IN PERIOD UNDER REVIEW 

1. Sustainability 
The institutionalization of QI as an approach to problem identification, solution finding and monitoring progress towards 
one’s goals is an important component of the Project’s sustainability plan. To that end, we were pleased to participate in 
sections of the routine district review meetings in Wave 1 and several districts in UER Wave 2A dedicated to QI. Project 
staff were invited to co-facilitate these sections with the district director. 
 

2. QI Professional Development 
IHI’s flagship longitudinal QI training program, the Improvement Advisor Professional Development Program, is being 
offered in Ghana for the second time this year. The first workshop of this new Improvement Advisor (IA) Wave took 
place in Accra in June 2010 and had nine enrollees from the NCHS and for the first time, 3 enrollees from the GHS who 
were sponsored by Project Fives Alive! Developing IAs with a high level of proficiency in QI within GHS and NCHS is a key 
strategy for the sustainability of the results from this Project. The other enrollees in this IA Wave were also involved in 
QI work from countries as far as Afghanistan, Guatemala, India, Russia, and the USA, in addition to fellow African 
countries: Cote d’Ivoire, Ethiopia, Malawi, South Africa, and Tanzania. The next two workshops are scheduled for 
October 2010 and February 2011. 

LS1 

LS1 

LS1 
LS1 

LS1 

LS1 

LS1 LS1 

LS2 

LS2 

LS1 LS2 

LS2 
LS2 

LS2 

LS2 

LS2 

LS2 
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3. Clinical Skills Training 
The Project provided financial support to midwives and community health nurses from Jirapa and Lambussie-Karne 
districts in UWR to attend a 1-week onsite training on intrapartum care, neonatal resuscitation, kangaroo mother care 
(KMC) and essential newborn care (ENC) at Komfo Anokye Teaching Hospital (KATH) in Kumasi in April 2010. This 
training was conducted in three sets with seven participants per week. In parallel with the training, the two district 
directors procured Ambu bags and masks for the trainees upon their return to their facilities. Work is currently 
underway to procure oxygen tasks for the health centres, which to date, have not had that capability. 
 

4. Checklists to Improve Reliability of Antenatal & Perinatal Care 
The Project’s antenatal and perinatal checklists have been used routinely in Wave 1 sites since early June 2010. An initial 
round of assessment of usage, utility, user-friendliness and effectiveness of the checklist was conducted in July which 
yielded more suggestions for improvement. Follow-up assessments will be conducted in the next period under review 
before any conclusions are made about revision and possible large-scale deployment to Wave 2 sites.  
 

5. Dissemination & Communications 

 The 16 stories of women saved during childbirth which the Project submitted to the White Ribbon Alliance for Safe 
Motherhood (WRA) were included in an exhibit at the Women Deliver Conference in Washington, DC, USA in June 
2010. For more details, visit the WRA website. 

 Also in June 2010, the project director and deputy director presented on the QI work in Ghana at the Global Health 
Council’s annual conference in Washington DC. 

 In July 2010, Project Fives Alive! published a press release on its PNC work which can be found on the IHI website. 
 
 

LOOKING AHEAD TO NEXT PERIOD 

1. Wave 1 

 Close monitoring of institutional stillbirth and neonatal mortality rates including audits and learning from any cases 
that occur in order to improve care process or systems failures that may be leading to these deaths.  

 Continued innovation and testing of change ideas to improve survival of the older infant and child. 

 Health staff in sub-districts with missing data on home/TBA deliveries to re-engage CBSVs and other volunteers to 
collect and report these data. 

 
2. Wave 2 

 Extraction of data on PNC coverage and community-based neonatal deaths from databases at the RHA level. 

 Close monitoring of institutional stillbirth and neonatal mortality rates including audits and learning from any cases 
that occur in order to improve care process or systems failures that may be leading to these deaths.  

 Innovation and testing of change ideas to improve survival of the older infant and child. 

 Continued scale-up of the project into the remaining two districts of UWR and five districts of NR including the 
Tamale Metropolitan area. 

 LS2 for most of the Wave 2 sites and LS3 for UER Wave 2A followed by AP2 during which the Project Officers will 
transition to conducting site visits with the DCAs every other month while the DCA continues to visit the QI teams 
during the intervening month. Furthermore, the DCA will be mentoring another staff person from the DHA on QI 
and facilitative supervision skills. 

 First round of data quality improvement (DQI) training for DCAs and District and Hospital Information Officers in NR 
and second round of DQI training for the same cadre of staff in Upper East Region. 

 Week-long didactic and practical training in intrapartum care, neonatal resuscitation, KMC and ENC at KATH for 
midwives and community health nurses from Bole, West Gonja and Sawla-Tuna-Kalba Districts in NR. Funding for 
similar training for additional districts if procurement of Ambu bags and masks is assured by the district directors. 

 
3. Wave 3 

 Continued innovation and testing in AP2. 

 Continued focus on collecting and analyzing process measures in order to determine which processes changes are 
most likely leading to the changes detected in the outcome data. This will assist us in defining the most successful 
change ideas for promotion to other hospitals within the Collaborative and beyond through the change package. 

http://www.whiteribbonalliance.org/sm_saved/about.cfm
http://www.ihi.org/NR/rdonlyres/D6684029-4493-42F9-9CEA-F78995EA6D78/0/DramaticImprovementsNeonatalHealthCareinGhana_IHIPressReleaseJul10.pdf
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 LS3 is planned for October 2010. 

 Didactic and practical training in intrapartum care, neonatal resuscitation, KMC and ENC for 3-days at Korle-Bu 
Teaching Hospital in Accra for 3-member teams (doctor, midwife and a nurse from the children’s ward) from the 
hospitals with the worst institutional neonatal mortality rates. 
 

4. Dissemination & Communications 

 The launch of the Project newsletter has been delayed to the third quarter of 2010. This newsletter will feature 
stories from the field and in-depth reports on results. 

 The Project will begin writing up Wave 1 results for publication in the peer-reviewed literature. 
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