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Abstract

In many low income countries health information systems are poorly equipped to provide detailed
information on hospital care and outcomes. Information is thus rarely used to support practice
improvement. We describe efforts to tackle this challenge and to foster learning concerning
collection and use of information. This could improve hospital services in Kenya.
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We are developing a Clinical Information Network, a collaboration spanning 14 hospitals, policy
makers and researchers with the goal of improving information available on the quality of
inpatient paediatric care across common childhood illnesses in Kenya. Standardised data from
hospitals’ paediatric wards are collected using non-commercial and open source tools. We have
implemented procedures for promoting data quality which are performed prior to a process of
semi-automated analysis and routine report generation for hospitals in the network.

In the first phase of the Clinical Information Network, we collected data on over 65 000 admission
episodes. Despite clinicians’ initial unfamiliarity with routine performance reporting, we found
that, as an initial focus, both engaging with each hospital and providing them information helped
improve the quality of data and therefore reports. The process has involved mutual learning and
building of trust in the data and should provide the basis for collaborative efforts to improve care,
to understand patient outcome, and to evaluate interventions through shared learning.

We have found that hospitals are willing to support the development of a clinically focused but
geographically dispersed Clinical Information Network in a low-income setting. Such networks
show considerable promise as platforms for collaborative efforts to improve care, to provide better
information for decision making, and to enable locally relevant research.

Introduction

The need to improve healthcare delivery has been highlighted in a number of reports from
low and middle-income countries (LMIC),1 2 including Kenya.3-5

The Kenya Medical Research Institute (KEMRI)-Wellcome Trust Research Programme’s
(KWTRP) Health Services Unit has collaborated with the Kenyan Ministry of Health since
2002 to develop national evidence-based clinical guidelines for paediatric care,6 to conduct
implementation research and pragmatic clinical trials,7 8 and to conduct surveys of the
quality of care within hospitals.9 On the basis of these experiences and a review of the wider
literature,10 a new programme of work was developed to focus on improving the delivery of
essential interventions during inpatient paediatric care.

Kenya is similar to many LMIC in that hospitals often have no electronic systems for
recording the care they provide. This means that in order to improve the delivery of essential
interventions, we first need to establish a new method for collecting data on paediatric
admissions to Kenyan hospitals. A new partnership between researchers, the Ministry of
Health, The Kenyan Paediatric Associated and 14 country (district) level hospitals was
formed to create a Clinical Information Network (CIN) to provide an accurate picture of
healthcare provision to paediatric inpatients in the participating hospitals.

The CIN follows the approach of other clinical networks that have been a feature of efforts
to improve care in high-income (eg, the Northern Neonatal Network,11 the Vermont Oxford
Network12) and middle-income (eg, the Child Healthcare Problem Identification
Programme13) countries. A network has been described as ‘a grouping that aims to improve
clinical care and service delivery using a collegial approach to identify and implement a
range of [improvement] strategies’,14 and the CIN follows this approach.
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More recently, clinical information networks have helped improve outcomes of care,15
accelerated knowledge discovery,16 and advanced cross-domain development of digital
architecture to support research.17 Central to such networks is the collection of standardised
data across sites that can be used for tracking or benchmarking performance while
promoting the sharing of experiences and innovations to improve care. However, there are
few published reports of attempts to develop collaborative information networks in LMIC.

In this paper, we describe the challenges faced by Kenya and other low-income countries
with the collection of data on routine care and provide an overview of the approach used to
address these challenges in the area of paediatric admissions, the focus of our CIN. We
describe how hospitals were provided with routine reports to help improve clinical
documentation, and then consider the potential future value of such a network.

Background

Quality is multidimensional and often described as comprising structure (inputs), process
(activities) and outcomes.18-20 In recent years, increasing attention has been devoted to
assessing the process aspect of delivering quality in healthcare. Optimal processes can be
defined by clinical practice standards or summarised as guidelines. These can provide an
explicit link between research evidence and practice. It therefore follows that the gap
between these standards and the care that is actually delivered provides one measure of
quality care: it indicates how successfully (new) interventions are adopted in practice and
also whether any benefits from research are realised. Central to many strategies to improve
process quality is therefore the ability to measure adherence to guidelines and tracking the
progress of such indicators as part of ‘Plan, Do, Study Act’ cycles. However, in low-income
settings, routine health information systems often provide data of poor quality,4 21 which
preclude their use in such improvement exercises. Specific challenges are listed in the
following section.

The challenges

Poor clinical documentation—Inpatient clerking in public district hospitals in LMIC is
predominantly paper-based and patients’ clinical features are often poorly documented.22
This often makes the subsequent medical records an inadequate source of accurate patient
data. Information on patient assessment, investigations carried out and treatment prescribed
are also often only partially documented. However, in prior work, the CIN team has been
able to develop and implement a medical record tool that enables clinicians to document
patient admissions in a standardised fashion, and data on treatments can also be improved
through the use of routine treatment charts.7 23

Limitations of National Health Information Systems—Kenya has an electronic
national health data collection system, called DHIS2, that is now in use in many low-income
countries.24 Summary data from hospitals are usually collated from paper medical records
(which suffer from the issues described above) and entered through a web-portal onto the
national DHIS2 system. In current practice, each disease episode is assigned an International
Classification of Diseases 10th Edition code and DHIS summary reports are based on these
codes rather than on patient counts.25 As a result, a patient with more than one diagnosis
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contributes more than one disease episode and this makes it hard to disambiguate prevalence
rates from DHIS reports by patient count rather than disease episode count. Use of these
limited data for basic tasks (eg, tracking patient outcomes) is further hampered by poor
standardisation of coding and gaps in reporting data such as whether the patient lived or
died.5 22 The lack of information on patients” key symptoms or signs, any investigations
used and their results and of how treatments are used makes exploring the process aspects of
quality impossible using data collected through the current national Health Information
System.

Information culture in hospitals—Kenyan hospitals often do not have a culture of
using information to systematically improve patient care as the lack of longitudinal data (as
described above) means that information is not available to inform efforts at quality
improvement audit cycles.26 27 Some sporadic information-gathering exercises are
conducted, such as mortality audits, and most health institutions have a process for
delivering Continuous Medical Education (CME) to physicians. However, these exercises
rarely feed back into process improvement due to the insufficiency and poor quality of the
available information, and a lack of subsequent monitoring or evaluation of any possible
change in care.22

The CIN therefore initially set out to overcome these challenges and produce high-quality
process and outcome data from individual admissions to paediatric wards in Kenyan
hospitals as a prelude to using these data to inform improvement strategies. Our initial focus
was on improving information on the most common childhood illnesses in Kenya, which
account for up to 80% of all admission episodes in many African countries and the CIN.28
Quality of care indicators for these common illnesses have previously been identified
through an international and national Delphi exercise linked to standards encompassed in the
WHO and Kenyan paediatric guidelines.29 30 These indicators have been successfully used
in previous assessments of the quality of paediatric inpatient care.3-5 9 31 Our strategies for
tackling the challenges of enabling routine measurement of such quality indicators are
outlined in the next section.

Data Quality Improvement Strategies

Improving routine clinical documentation

To facilitate improved clinical documentation, hospitals were encouraged to promote good
prescribing practices and to implement both more formal discharge forms and a standard
paediatric admission record.23 Much of the focus of initial data use was to provide feedback
to hospitals on the quality of their clinical documentation. This anticipates improvements
from network activities, which have included feedback and mentorship through telephone
calls and 4 monthly face-to-face meetings.32 33

The informatics framework

Data capture in CIN hospitals happens at the point of patient discharge where data from the
paediatric inpatient paper records are abstracted directly into a non-commercial electronic
tool, REDCap.34 A minimum data set required for the national reporting system
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(DHISv224) is collected on all patients admitted to the paediatric wards for all sites.
Comprehensive data for all admissions aged 1 month or more without burns or a surgical
diagnosis to the paediatric ward(s) are entered in 12 hospitals and, because of the high
workload, on a random selection of records in 2 hospitals (35% and 70% records). The
comprehensive data comprise clinical, investigation and treatment data focused on admission
events and then discharge data with up to 350 variables per patient encounter. As is
summarised in figure 1, data are collected by trained clerks35 and preprogrammed field
validation rules in the REDCap tool are used to check data quality as it is entered. All data
subsequently shared with the central network analysis team are de-identified. R (R Core
Team, R: A Language and Environment for Statistical Computing. 2014: Vienna, Austria)
statistical software has been installed on hospital sites’ computers and, through a process of
metaprogramming (writing code that writes itself during runtime based on predefined
clinical guidelines22 23 29), R software autogenerates code that is used for running on-site
checks daily. It then also cleans and recodes data to enable indicator measurement and
reporting. These R resources are available for reuse in other projects.36 36 A detailed report
of CIN’s data management framework is described elsewhere.35

Results of Assessment

Data use

The auto-generated R scripts are used to prepare reports for each hospital on a 2-3 monthly
basis. Additionally, a combined hospital report is generated for the Ministry of Health in
Kenya using cleaned datasets from all hospitals. For each hospital, data were initially used to
provide feedback on the completeness of documentation of a set of 16 core symptoms and
signs on admission. Over the first 2 years of operation, reports have been delivered to CIN
hospitals on eight occasions. There have also been three face-to-face CIN meetings with
paediatricians that included, on two occasions, senior nurses and health record offices. These
reports and meetings were supplemented with telephone discussions with paediatricians
every 2—-4 weeks that promoted better use of the paediatric admission record and
documentation of a wider range of clinical and demographic data (n=49 demographic,
symptom and sign characteristics). To promote informal benchmarking, the adequacy of
documentation for the core 16 clinical variables was also summarised and presented in
reports that span all hospitals.

To illustrate the overall effect, we created an index of missing data based on the 49 required
core admission variables (demographic, symptom and sign characteristics) for each case. A
similar index was created for the subset of 16 core clinical characteristics specifically
included in the feedback reports. We show in figures 2 and 3 below how clinical
documentation has improved (missing data have declined) for each hospital over time,
including in these figures an indication of the timing of major CIN meetings. With the
improvement in data, fuller descriptions of patient populations are now possible and are
presented elsewhere.28

Such feedback reports and participation in the network have prompted greater adoption and
use of the standard paediatric admission record form and, consequently, overall
improvements in documentation of clinical characteristics. Plotting the median value of the
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missing data index for each case record for the broad set of demographic and clinical
characteristics and the core set of clinical features suggests that those items that are directly
the subject of feedback have shown greater improvement, although there is improvement for
all aspects of documentation (figure 4). In a specific example, the recording of the presence
or absence of the Alert, \erbal response, Pain, Unresponsive (AVPU) danger signs and
ability to drink has improved from 64% in all admissions in the first 3 months each hospital
joined the network to 95% in the most recent 3-month period.

Discussion

A community of practice

The CIN has been relatively successful in creating an opportunity for frontline caregivers,
health researchers and informatics specialists to learn as a community to improve availability
of clinical data and begin to promote their use. The hospitals in the network have begun
supplying and promoting the use of more structured medical records. This has been helped,
we believe, by slowly changing the hospital culture through sustained engagement and by
providing peer support by linking hospitals within the network.9 37 In this way, new staff
quickly become familiar with the clinical forms and are integrated into thinking about data-
informed quality improvement efforts at the hospital level, something that is not routine.37
38 This is especially important in low-income countries as clinical staff in training
programmes (who often are the ones admitting patients) rotate through different hospitals on
a 3-monthly basis.

Clinical teams may feel criticised if key indicators show poorer performance than they had
been anticipating. The efforts made to adopt an inclusive, facilitative and supportive way of
using data have resulted in refinements to indicators that better reflect practice and have built
trust in the results. A supportive rather than regulatory approach that appreciates challenges
to improvement efforts (eg, lack of Mid-Upper Arm Circumference (MUAC) tapes or pulse
oximeters), coupled with face-to-face meetings, is encouraging growing ownership of the
data by the clinical teams.

Digital architecture and links to quality improvement

The CIN collated anonymised data on over 65 000 admissions in its first 2 years of
operations. It is producing comprehensive clinical paediatric data, which are of moderately
good quality and are trackable. This provides opportunities for exploring the use and value
of these data as part of CIN’s longer term aims to improve care. A full account of CIN’s data
management framework is provided elsewhere,35 but the focus on using non-commercial or
open-source software provides future opportunities for sharing all tools, standard operating
procedures and approaches to analysis. At each hospital, only one personal computer, an
internet link and a clerk are required, supported by a centralised data management and
analysis team working with paediatricians.

The data sharing approach and work to automate production of CIN routine reports means
they can be fed back to the hospital management and clinical teams in CIN hospitals as
documents and presentations with discussion facilitated by telephone, social networks and
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occasional face-to-face meetings of network partners. The focus can be put on key indicators
that show poor performance in the hospitals and possible interventions suggested,
implemented and tested to try to improve clinical performance. For example, the continuing
poor documentation of ‘ability to drink’ prompted an exploration of why this occurred in
some hospitals when in other hospitals it had improved. A lack of recognition of the value of
this sign and limited local supervisory attention were identified as contributory factors.

Promoting learning

The aim of the CIN is to evaluate common clinical practices and to support the local team
take on the responsibility of developing strategies for tackling any deficiencies based on an
understanding of the specific hospital context.5 The approach thus draws on principles that
underlie successful improvement collaboratives. Such collaboratives require data, the
primary focus of our initial work. However, the CIN could also support broader learning
aims outside the immediate network if a common data framework was adopted across
hospitals. This would allow variability in and associations with mortality to be examined and
more detailed audit approaches to be added as have been successful in South Africa.13
Potentially, such data might be used to track adoption of interventions and their effects over
time at scale. One example would be examining diarrhoea/dehydration admissions after
introduction of rotavirus vaccination. More specifically, organised networks may contribute
to the more efficient conduct of pragmatic trials.39 This could help reduce the duration and
costs and help enable more rapid translation of research into practice. In other areas, work
within the CIN could explore different theory-driven feedback approaches to determine
which might be best used to change behaviour. All such learning can feed in at policy level
to help develop wider monitoring and evaluation linked to efforts to improve quality and
health information systems.

Conclusions

The work undertaken to date within the CIN has demonstrated that although electronic
medical records spanning inpatient care are yet to be deployed in Kenyan wards, it is
possible to produce standardised data from multiple sites and improve their quality through
partnerships with hospital teams. This has been achieved using low-cost software and
innovative adaptations by a local but centralised informatics team working closely with
clinicians. These data are used to create timely reports for hospitals that have traditionally
had no access to routine information that includes process and outcomes for their patients.
Having established this platform, the CIN is now able to begin work with all partners to
improve the quality of care and to develop an appreciation of the importance of good
information and longer term learning strategies.

Acknowledgements

The authors would like to thank the Ministry of Health who gave permission for this work to be developed and have
supported the implementation of the CIN together with the county health executives and all hospital management
teams. Collaboration with officers from the Ministry of Health’s national Health Management-Information System,
the Monitoring and Evaluation Unit and the Maternal, Neonatal, Child and Adolescent Health Unit has been
important to the initiation of the CIN. The authors are grateful to the Kenya Paediatric Association for promoting
the aims of the CIN and for the support they provide through their officers and membership. They also thank the

BMJ Glob Health. Author manuscript; available in PMC 2016 July 06.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Tuti et al. Page 8

hospital paediatricians and clinical teams on all the paediatric wards who provide care to the children for whom this
project is designed. This work is also published with the permission of the Director of KEMRI.

Funding

Funds from The Wellcome Trust (#097170) awarded to ME as a Senior Fellowship and (#106823) awarded to TT as
a Master’s Fellowship together with additional funds from a Wellcome Trust core grant awarded to the KEMRI-
Wellcome Trust Research Programme (#092654) supported this work.

References

1. Nolan T, Angos P, Cunha AJ, et al. Quality of hospital care for seriously ill children in less-
developed countries. Lancet. 2001; 357:106-10. [PubMed: 11197397]

2. Reyburn H, Mwakasungula E, Chonya S, et al. Clinical assessment and treatment in paediatric
wards in the north-east of the United Republic of Tanzania. Bull World Health Organ. 2008;
86:132-9. [PubMed: 18297168]

3. English M, Esamai F, Wasunna A, et al. Delivery of paediatric care at the first-referral level in
Kenya. Lancet. 2004; 364:1622-9. [PubMed: 15519635]

4. English M, Esamai F, Wasunna A, et al. Assessment of inpatient paediatric care in first referral level
hospitals in 13 districts in Kenya. Lancet. 2004; 363:1948-53. [PubMed: 15194254]

5. English M, Ntoburi S, Wagai J, et al. An intervention to improve paediatric and newborn care in
Kenyan district hospitals: understanding the context. Implement Sci. 2009; 4:42. [PubMed:
19627588]

6. Agweyu A, Opiyo N, English M. Experience developing national evidence-based clinical guidelines
for childhood pneumonia in a low-income setting—-making the GRADE? BMC Pediatr. 2012; 12:1.
[PubMed: 22208358]

7. Ayieko P, Ntoburi S, Wagai J, et al. A multifaceted intervention to implement guidelines and
improve admission paediatric care in Kenyan district hospitals: a cluster randomised trial. PLoS
Med. 2011; 8:1001018. [PubMed: 21483712]

8. Agweyu A, Gathara D, Oliwa J, et al. Oral amoxicillin versus benzyl penicillin for severe
pneumonia among Kenyan children: a pragmatic randomized controlled non-inferiority trial. Clin
Infect Dis. 2015; 60:1216-24. [PubMed: 25550349]

9. English M, Nzinga J, Mbindyo P, et al. Explaining the effects of a multifaceted intervention to
improve inpatient care in rural Kenyan hospitals—interpretation based on retrospective examination
of data from participant observation, quantitative and qualitative studies. Implement Sci. 2011;
6:124. [PubMed: 22132875]

10. English M. Designing a theory-informed, contextually appropriate intervention strategy to improve
delivery of paediatric services in Kenyan hospitals. Implement Sci. 2013; 8:39. [PubMed:
23537192]

11. National Health Service. [cited 13 July 2015] Northern Neonatal Network 2015. 2015. http://
www.nornet.org.uk/

12. The Vermont Oxford Network. [cited 13 July 2015] The Vermont Oxford Network. 2015. https://
public.vtoxford.org/

13. Child PIP. [cited 13 July 2015] The Child Healthcare Problem Identification Programme. 2012.
http://www.childpip.org.za/

14. Haines M, Brown B, Craig J, et al. Determinants of successful clinical networks: the conceptual
framework and study protocol. Implement Sci. 2012; 7:16. [PubMed: 22414246]

15. Lannon CM, Peterson LE. Pediatric collaborative improvement networks: background and
overview. Pediatrics. 2013; 131(Suppl 4):S189-95. [PubMed: 23729759]

16. Seid M, Margolis PA, Opipari-Arrigan L. Engagement, peer production, and the learning
healthcare system. JAMA Pediatr. 2014; 168:201-2. [PubMed: 24446048]

17. Forrest CB, Margolis PA, Bailey LC, et al. PEDSnet: a National Pediatric Learning Health System.
J Am Med Inform Assoc. 2014; 21:602-6. [PubMed: 24821737]

18. Handler A, Issel M, Turnock B. A conceptual framework to measure performance of the public
health system. Am J Public Health. 2001; 91:1235-9. [PubMed: 11499110]

BMJ Glob Health. Author manuscript; available in PMC 2016 July 06.


http://www.nornet.org.uk/
http://www.nornet.org.uk/
https://public.vtoxford.org/
https://public.vtoxford.org/
http://www.childpip.org.za/

s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Tuti et al.

19.

20

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39

Page 9

Donabedian A. Quality assessment and monitoring. Retrospect and prospect. Eval Health Prof.
1983; 6:363-75. [PubMed: 10262737]

. Turnock BJ, Handler AS. From measuring to improving public health practice. Annu Rev Public

Health. 1997; 18:261-82. [PubMed: 9143720]

Aluvaala J, Nyamai R, Were F, et al. Assessment of neonatal care in clinical training facilities in
Kenya. Arch Dis Child. 2015; 100:42—7. [PubMed: 25138104]

Kihuba E, Gathara D, Mwinga S, et al. Assessing the ability of health information systems in
hospitals to support evidence-informed decisions in Kenya. Glob Health Action. 2014; 7:24859.
[PubMed: 25084834]

Mwakyusa S, Wamae A, Wasunna A, et al. Implementation of a structured paediatric admission
record for district hospitals in Kenya—results of a pilot study. BMC Int Health Hum Rights. 2006;
6:9. [PubMed: 16857044]

Health Information Systems Programme. [cited 20 November 2014] District Health Information
System. 1998. https://www.dhis2.org/

World Health Organisation. International Classification of Diseases (ICD). 2014. Classifications
http://www.who.int/classifications/icd/en/

Taylor MJ, Mcnicholas C, Nicolay C, et al. Systematic review of the application of the plan-do-
study-act method to improve quality in healthcare. BMJ Qual Saf. 2014; 23:290-8.

Lemer C, Cheung CR, Klaber RE. An introduction to quality improvement in paediatrics and child
health. Arch Dis Child Educ Pract Ed. 2013; 98:175-80. [PubMed: 23907074]

Ayieko P, Ogero M, Makone B, et al. Characteristics of admissions and variations in the use of
basic investigations, treatments and outcomes in Kenyan hospitals within a new Clinical
Information Network. Arch Dis Child. 2016; 101:223-9. [PubMed: 26662925]

Ministry of Health. [cited 4 June 2015] KEMRI/Wellcome Trust Research Programme, and Kenya
Paediatric Association. Basic Paediatric Protocols Booklet. Nov. 2013 http://www.idoc-africa.org/
images/documents/Basic_Paediatric_Procotols_August_2013.pdf

Ntoburi S, Hutchings A, Sanderson C, et al. Development of paediatric quality of inpatient care
indicators for low-income countries—a Delphi study. BMC Pediatr. 2010; 10:90. [PubMed:
21144065]

English M, Gathara D, Mwinga S, et al. Adoption of recommended practices and basic
technologies in a low-income setting. Arch Dis Child. 2014; 99:452—6. [PubMed: 24482351]
Evans C, Howes D, Pickett W, et al. Audit filters for improving processes of care and clinical
outcomes in trauma systems. Cochrane Database Syst Rev. 2009; 4:CD007590. [PubMed:
19821431]

Ivers N, Jamtvedt G, Flottorp S, et al. Audit and feedback: effects on professional practice and
healthcare outcomes. Cochrane Database Syst Rev. 2012; 6:CD000259. [PubMed: 22696318]

Harris PA, Taylor R, Thielke R, et al. Research electronic data capture (REDCap)—a metadata-
driven methodology and workflow process for providing translational research informatics
support. J Biomed Inform. 2008; 42:377-81. [PubMed: 18929686]

Tuti T, Bitok M, Paton C, et al. Innovating to enhance clinical data management using non-
commercial and open source solutions across a multi-center network supporting inpatient pediatric
care and research in Kenya. J Am Med Inform Assoc. 2016; 23:184-92. [PubMed: 26063746]
KEMRI-Wellcome Trust Research Programme. [cited 4 June 2015] RedcapData, 6th Release.
2015. https://github.com/bonmac/RedcapData

Manzi A, Magge H, Hedt-Gauthier BL, et al. Clinical mentorship to improve pediatric quality of
care at the health centers in rural Rwanda: a qualitative study of perceptions and acceptability of
health care workers. BMC Health Serv Res. 2014; 14:275. [PubMed: 24950878]

Strating MM, Nieboer AP. Explaining variation in perceived team effectiveness: results from
eleven quality improvement collaboratives. J Clin Nurs. 2013; 22:1692—706. [PubMed: 22612406]

. National Institute of Health Research. [cited 8 July 2015] Network supported study excites the

world of cancer research. 2014. http://www.crn.nihr.ac.uk/case_study/network-supported-study-
excites-the-world-of-cancer-research/

BMJ Glob Health. Author manuscript; available in PMC 2016 July 06.


https://www.dhis2.org/
http://www.who.int/classifications/icd/en/
http://www.idoc-africa.org/images/documents/Basic_Paediatric_Procotols_August_2013.pdf
http://www.idoc-africa.org/images/documents/Basic_Paediatric_Procotols_August_2013.pdf
https://github.com/bonmac/RedcapData
http://www.crn.nihr.ac.uk/case_study/network-supported-study-excites-the-world-of-cancer-research/
http://www.crn.nihr.ac.uk/case_study/network-supported-study-excites-the-world-of-cancer-research/

s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

Tuti et al.

Page 10
Key questions
What is already known about this topic?
> Collaborative health information networks have helped improve outcomes

of care, accelerated knowledge discovery and advanced crossdomain
development of digital architecture to support research in high-income
settings. Central to such networks is the collection of standardised data
across hospital sites that can be used for tracking or benchmarking
performance while promoting the sharing of experiences and innovations to
improve care.

What are the new findings?

> Establishing health information networks in low-resource settings has
multiple unique challenges that new research needs to address. These
challenges include the development of new data collection procedures and
new methods to implement the provision of accurate reporting to hospitals.

Recommendations for policy

> This study provides evidence that operationalising clinical information
networks in low-income countries can be achieved by addressing:

Technical rules for improving the data quality collected in a
resource-limited setting using open source and hon-commercial
standardised patient data collection tools.

Behavioural rules of collaborative health networks to improve
organisational culture to enable new systems for gathering and
using information for improving care delivery.
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Figure 1. Informatics infrastructure framework to support data use. KEMRI, Kenya Medical
Research Institute.
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Figure 2. Trends of rate of missing data for all core signs and symptoms documented during

admission. CIN, Clinical Information Network.
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Data Missingness over sample CIN core variables (n=16) Site
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Figure 3. Trends of rate of missing data for signs and symptoms documented during admission
included in feedback reports to hospitals. CIN, Clinical Information Network.
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Figure 4. Median rate per month of missing data comparing documentation of items included in
feedback reports versus all signs and symptoms collected at admission. CIN, Clinical
Information Network.
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