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Abstract
COVID-19 has prompted the use of readily available administrative data to track health system performance in times of crisis and to monitor disruptions in essential healthcare services. In this commentary we describe our experience working with these data and lessons learned across countries. Since April 2020, the Quality Evidence for Health System Transformation (QuEST) network has used administrative data and routine health information systems (RHIS) to assess health system performance during COVID-19 in Chile, Ethiopia, Ghana, Haiti, Lao People’s Democratic Republic, Mexico, Nepal, South Africa, Republic of Korea and Thailand. We compiled a large set of indicators related to common health conditions for the purpose of multicountry comparisons. The study compiled 73 indicators. A total of 43% of the indicators compiled pertained to reproductive, maternal, newborn and child health (RMNCH). Only 12% of the indicators were related to hypertension, diabetes or cancer care. We also found few indicators related to mental health services and outcomes within these data systems. Moreover, 72% of the indicators compiled were related to volume of services delivered, 18% to health outcomes and only 10% to the quality of processes of care. While several datasets were complete or near-complete censuses of all health facilities in the country, others excluded some facility types or population groups. In some countries, RHIS did not capture services delivered through non-visit or nonconventional care during COVID-19, such as telemedicine. We propose the following recommendations to improve the analysis of administrative and RHIS data to track health system performance in times of crisis: ensure the scope of health conditions covered is aligned with the burden of disease, increase the number of indicators related to quality of care and health outcomes; incorporate data on nonconventional care such as telehealth; continue improving data quality and expand reporting from private sector facilities; move towards collecting patient-level data through electronic health records to facilitate quality-of-care assessment and equity analyses; implement more resilient and standardized health information technologies; reduce delays and loosen restrictions for researchers to access the data; complement routine data with patient-reported data; and employ mixed methods to better understand the underlying causes of service disruptions.
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Introduction
The COVID-19 pandemic has prompted researchers and policy-makers around the world to use readily available routine health data to monitor the potential effects of the pandemic on essential health services and to make timely decisions [1]. Routine health information systems (RHIS) are tools used to record, store, retrieve and process a wide range of indicators routinely collected in the health system. RHIS are mainly intended to inform decision-making at the local and national levels [2]. While not primarily designed for research, RHIS can be useful to study service provision and utilization and the effects of public health interventions [3, 4]. Efforts continue towards improving these data systems. After analysing 133 country health information systems, WHO concluded that while some countries had built strong systems in specific areas, no country had a fully mature system capable of meeting their evolving needs for health information [5].
Following the COVID-19 pandemic, it is essential to consider whether health system performance in times of crisis can be tracked using routine health data. To date, however, the scientific literature has neglected this topic. A review of past studies using RHIS data found that over 50% of studies focused on maternal health and malaria, and 74.2% were conducted in sub-Saharan Africa. Thus, it is unclear whether RHIS databases can play a greater role in the scientific assessment of health system performance in diverse regions [3]. Moreover, Hoxha et al. [6] reviewed the technical, behavioural and organizational/environmental challenges that hinder the use of RHIS data in low- and middle-income countries (LMICs), but it is not clear how these issues unfold in times of crisis, such as a pandemic. To fill this gap, there is a need for knowledge on recent experiences and lessons learned across countries.
Since April 2020, the Quality Evidence for Health System Transformation (QuEST) network has used administrative and RHIS data to assess health system performance during COVID-19 in Chile, Ethiopia, Ghana, Haiti, Lao People’s Democratic Republic, Mexico, Nepal, South Africa, Republic of Korea and Thailand [7]. The initial aims of the collaboration were to (1) describe health system performance at the national and subnational levels over time and compare results across countries, and (2) estimate the effect of the COVID-19 pandemic and COVID-19-related policy responses on health services use, quality of care and institutional mortality from non-COVID-19 health conditions. Six out of 10 countries used an open-source, web-based platform called District Health Information Software 2 (DHIS2) as their RHIS [8]. DHIS2, the world’s largest RHIS platform, is used by 73 LMICs [9]. In the other four participating countries, various administrative datasets were used, including the Republic of Korea’s National Health Insurance Service (NHIS) Health Facility Claims Database, the National Health Database of the Ministry of Public Health of Thailand, and the information systems of the Ministry of Health of Chile (DEIS) [10] and the Mexican Institute for Social Security. We aimed to compile a large set of indicators representing the major health needs in participating countries. We focused on indicators available across multiple countries for the purpose of multicountry comparisons. Below we describe the resulting multicountry dataset and discuss the challenges and opportunities of working with these data to track health system performance during the COVID-19 pandemic.

Assessing health system performance during COVID-19
Our multicountry collaboration has shown that administrative and RHIS data are a rich and important resource to track health system performance in times of crisis. Researchers using RHIS can access large databases remotely with relatively small budgets. In our study, RHIS data were used to describe changes in health services use and health outcomes at the regional and national levels during the pandemic. A multicountry analysis described the effects of the pandemic on 31 health services across 10 countries and discussed implications for pandemic preparedness [7]. In Mexico, an analysis estimated that 8.74 million patient visits were lost from April to December 2020 across nine types of health services [11] and supported the planning of a recovery strategy at the Mexican Institute for Social Security [12]. Similar analyses were conducted in Ethiopia and Nepal.

Scope of health conditions
Overall, the project compiled a total of 73 indicators. This represents the total number of indicators when adding up all the indicators collected in the 10 countries. The focus of some of these indicators overlapped while others did not. Each country provided between 13 and 39 indicators. For example, all 10 countries provided data regarding the number of deliveries that took place in health facilities. However, only three countries provided data related to mental healthcare. Figure 1 shows that 43% of the indicators pertained to reproductive, maternal, newborn and child health (RMNCH) (e.g. antenatal care, deliveries, family planning, stillbirths). Only 12% of the indicators were related to hypertension, diabetes or cancer care and outcomes. The predominance of RMNCH indicators does not represent the current global burden of disease, which in many countries has shifted towards noncommunicable diseases (NCDs) and injuries. For example, NCDs currently contribute to 71% of all deaths globally. Of these, 77% occur in LMICs [13]. The scope of health conditions covered in RHIS may be aligned with the priorities of development assistance donors [14].[image: ]
Fig. 1Scope of indicators compiled by health conditions (indicators were weighted by the number of countries that provided each of them)


We also found few indicators related to mental health services and outcomes within these data systems. Yet evidence suggests that the pandemic has led to an increased prevalence of major depressive disorders and anxiety disorders [15]. Given the high levels of economic losses and physical isolation during the pandemic, tracking and comparing mental health services and outcomes is crucial.
It should be noted, however, that we did not obtain the master list of indicators included in these data systems. The RHIS of some middle- and high-income countries contain more extensive indicators on chronic conditions, but these were not included in the multicountry dataset due to the lack of comparability with other countries. In the future, it would be interesting to repeat this analysis by obtaining the master list of indicators in each country to examine the comprehensiveness of available indicators [14].

Data on quality of care
Figure 2 highlights that about 72% of the indicators compiled were related to volume of services delivered (e.g. number of people receiving or using a specific health service), 18% to health outcomes (e.g. number of deaths, number of tuberculosis patients cured) and only 10% to the quality of care processes (e.g. appropriate testing, screening, treatments). A crisis may provoke changes in quality of care, such as in competence of care (i.e. systematic assessments, correct diagnoses, appropriate treatments, counselling, referral), as well as in system competence (i.e. safety, prevention and detection, continuity and integration, timely action, population health management) [16]. To facilitate the assessment of quality of care for a patient throughout the health system, RHIS should consider incorporating individual-level patient data, such as through electronic health records [17].[image: ]
Fig. 2Scope of indicators compiled by indicator type (indicators were weighted by the number of countries that provided each of them)


A crisis such as the COVID-19 pandemic can also affect user experience, which refers to the extent to which patients are treated with dignity and respect, are able to navigate the health system and have a health provider who communicates clearly and confidentially, without stigma or discriminatory behaviours [16]. Monitoring these dimensions of quality is crucial to assessing health system performance. These patient-reported experience measures must be measured through other types of data. For example, patient-reported data on their experience can be collected through household, phone or online surveys.
Quality-of-care indicators are also more informative if expressed as the proportion of patients who received a service (the numerator) among those eligible (the denominator). For example, the number of pregnant women tested for syphilis in a given quarter should be the numerator in proportion to the number of pregnant women who visited the facility that quarter, the denominator. Similarly, the number of women screened for breast cancer should be considered in proportion to the number of women who meet the age criteria for breast cancer screening. Estimates of the population in need of a service are sometimes inaccurate or outdated in RHIS [18, 19]. Moreover, a crisis can influence the proportions between numerators and estimated denominators. For example, border closures between neighbouring countries and the return of migrant workers can affect the population in need of services. Without accurate and appropriate denominators, it is more difficult to interpret RHIS data on health services.

Population representativeness
Monitoring equity in access to healthcare services and health outcomes is also crucial in times of crisis. People needing care are not equally affected by pandemics and the mitigation measures implemented. RHIS databases enable researchers to examine regional inequities or differences between different types of facilities. However, analyses on the volumes of services and the quality of care received by particular socioeconomic groups are not always possible. It is important to track information on less advantaged populations and highest-risk populations (e.g. the elderly, patients with multimorbidity, people who are socially deprived). These variables could also be routinely collected and integrated into RHIS systems through the use of patient-level data. The fact that RHIS in some health facilities in LMICs is paper-based complicates the collection of these disaggregated data.
We found that some population groups and facility types were not represented in the databases of some countries. For example, Thailand’s Ministry of Public Health database only covers approximately 70% of the population [7, 20]. Many RHIS and administrative sources only include the public sector. Private hospitals and clinics and other private sector establishments where healthcare is provided (e.g. pharmacies, faith-based or nongovernmental facilities, prisons) are not always included. One reason for this absence is that private facilities are sometimes reluctant or have little incentive to report to RHIS. Thus, it is difficult to quantify compensatory shifts between different types of facilities occurring during a crisis (e.g. switching from public to private sector during the pandemic). The absence of complete datasets from all facilities nationwide not only matters in terms of inclusiveness (public vs private sector), but also can create potential selection biases. People using health services from different types of providers and/or with different funding mechanisms (public financing vs private insurance vs paying out of pocket) may have different health-seeking behaviours. In the future, public–private partnerships (shared information systems) in data management would facilitate comparisons between different types of facilities and make possible a more complete picture of health system shocks.

Capturing non-visit or nonconventional care in RHIS
In times of health crisis, it is also important to capture services delivered in nonconventional ways. For example, in many countries (e.g. Chile, Mexico, Nepal, Republic of Korea, Thailand), we observed that strategies were developed to adapt health services to the pandemic, such as home delivery of drugs for chronic care patients and telephone outreach or telehealth consultations to replace in-person care in primary care facilities. Similarly, in South Africa, the Central Chronic Medicines Dispensing and Distribution (CCMDD) programme was intensified and expanded during this period, which allowed patients with chronic conditions to pick up their medication from more convenient locations, such as shopping malls, pharmacies and community halls. In Nepal, antiretroviral drugs were delivered door-to-door during the pandemic. However, some RHIS did not always capture these services in the database. For example, in Chile and Nepal, some information was kept on paper in nonsystematic formats and so was not analysed. As part of pandemic preparedness, information systems could be redesigned to permit healthcare workers to record services delivered in nonconventional ways in times of crisis. More broadly, this may also be an opportunity to better incorporate services delivered via different modalities, such as community outreach and telemedicine, which are currently underreported in RHIS and are likely to continue in the coming years.

Data access
Stakeholders in this study faced issues related to data accessibility and ownership. Many RHIS are not currently treated as public goods. The National Health Database of the Ministry of Public Health of Thailand and the information systems of the DEIS were the only two datasets that were publicly available. Despite the fact that most RHIS systems do not contain personally identifiable information and that data are aggregated, governments sometimes set restrictions on access to stakeholders outside the ministries of health (e.g. researchers or citizens). Some restrictions may be set because of validation delays caused by the crisis. Chile, for example, offers open access for several indicators on the web, but there were some validation delays. In other countries, researchers required authorization from national health authorities to access the data. In our study, data access delays ranged from 3 months to 1 year. Once the preliminary analyses were conducted, the dissemination of results (e.g. policy briefs and dashboards) was delayed due to governments’ long approval processes. This limited the publication of live dashboards to share results publicly. Democratizing de-identified RHIS data to make them accessible to the general population, researchers, health system stakeholders and other actors who support health systems could facilitate their timely use, transparency, accountability and advocacy activities in times of crisis. This is especially important in certain LMICs where there are few mechanisms in place to demand health system accountability.

Data quality
Ensuring the quality of RHIS data is an ongoing concern [3]. Across countries, those working with these data report recurring challenges, including frequent data updates due to delayed reporting by some facilities, difficulties differentiating between missing data and values of zero, indicator definitions being modified and indicators being removed. Researchers have explored strategies to deal with missing data in RHIS [21].
Another concern is whether the processes by which RHIS data are created are susceptible to shocks during times of crisis and whether this affects data quality. During the COVID-19 pandemic, for example, the monitoring and supervision of data processes may have been affected if limited resources were redirected. Also, healthcare workers may have had difficulty maintaining data entry while providing essential services. In some cases, data entry clerks may not have had full access to clinics or computers. However, in countries with disaggregated data, the pandemic did not appear to affect the quality of the indicators analysed [22]. Feedback mechanisms from subsequent administrative levels (district, regional, national, etc.) must also be in place to ensure data quality at the health facility level.
In countries with disaggregated data, our team conducted a series of verifications, cleaning and imputations before the data were analysed. This included imputing values of zero for missing mortality data if the service they related to had been provided (e.g. stillbirths and deliveries, inpatient deaths and inpatient admissions), limiting the datasets to facilities with stable reporting over time and removing positive outliers [7].

Understanding the underlying causes of service disruptions
To identify the underlying causes of declines in healthcare, with a view to designing policy responses, RHIS data may need to be supplemented with other sources. For example, in Lao People’s Democratic Republic, the large declines in services around April 2020 may have been linked to the nationwide lockdown. This drop was likely caused by demand-side factors, but we do not know whether those were related to fear, restricted movement or other causes. Stakeholders needed to plan different measures depending on the causes. The RHIS data were not, in themselves, sufficient to identify the mechanisms by which different services were affected.

Conclusion
Times of crisis require rapidly accessible information systems that can capture comprehensive portraits of health system performance, including quality of care. Our international collaboration has highlighted that administrative sources and RHIS can be useful to assess the effect of the COVID-19 pandemic and COVID-related policy responses on health services. These analyses led to the creation of live dashboards intended for timely sharing of data, a series of policy briefs distributed to governments, presentations to stakeholders and scientific publications. To continue improving the analysis of administrative and RHIS data in times of crisis, we offer the following recommendations:	Ensure the scope of health conditions covered is aligned with the current burden of disease in each country (e.g. more indicators on mental healthcare, trauma and injuries are needed).

	Increase the number of indicators related to quality of care and health outcomes.

	Incorporate data on nonconventional care (e.g. telehealth and community drug deliveries).

	Continue improving data quality (including establishing standards for data review and data quality assessments), and expand reporting from private sector facilities.

	Move towards the collection of patient-level data through electronic health records to facilitate quality-of-care assessment and equity analyses.

	Implement more resilient and standardized health information technologies to be able to conduct regional, national and multicountry analyses.

	Reduce delays and loosen restrictions for researchers to access the data, in order to inform national responses in a timely manner.

	Complement routine data with patient-reported data (experience and outcomes) collected, for example, through phone or web surveys.

	Employ mixed methods to better understand the underlying causes of service disruptions and track health system performance.




The abovementioned challenges should be addressed to strengthen RHIS and guide decision-making in times of crisis. Improving RHIS should be considered a component of emergency preparedness.

Acknowledgements
The authors express their gratitude to all actors involved in collecting and reporting routine health information data in the participating countries.

Author contributions
AMTT and CA designed the commentary and coordinated the team. AMTT wrote the first draft. BL contributed to the analysis and helped write the manuscript. CA contributed to writing the manuscript and oversaw the process. MEK helped conceive the original idea and critically reviewed the manuscript. PA, FA, JKAW and DDG shared ideas regarding their experience working with RHIS data in Ghana and critically reviewed the manuscript. AA, MD and SM shared ideas regarding the experience in Nepal and critically reviewed the manuscript. DA and SK shared ideas regarding the experience in Lao People’s Democratic Republic and critically reviewed the manuscript. WA,   DHM, SKG and AN shared ideas regarding the experience in Ethiopia and critically reviewed the manuscript. SVD shared ideas regarding the experience in Mexico and critically reviewed the manuscript. SB, AG, NRK and MKK shared ideas regarding their experience working with RHIS data in multiple countries and critically reviewed the manuscript. GGS and REPC shared ideas regarding the experience in Jamaica and critically reviewed the manuscript. JPJ  and RT shared ideas regarding the experience in Haiti and critically reviewed the manuscript. PK and TR shared ideas regarding the experience in Thailand and critically reviewed the manuscript. PM and JCS shared ideas regarding the experience in Chile and critically reviewed the manuscript. JH, SKP and APS shared ideas regarding the experience in the Republic of Korea and critically reviewed the manuscript. TR, LM and BT shared ideas regarding the experience in South Africa and critically reviewed the manuscript. All authors read and approved the final manuscript.

Funding
This work is part of the Grand Challenges ICODA pilot initiative, delivered by Health Data Research UK and funded by the Bill & Melinda Gates Foundation and the Minderoo Foundation. We also acknowledge funding from the Bill & Melinda Gates Foundation (Grants INV-005254, INV-017293 and OPP1135922). AMTT received a fellowship from the Fonds de recherche du Québec—Santé.

Availability of data and materials
Not applicable.

Declarations
Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.


References
	1.
WHO. Analyzing and using routine data to monitor the effects of COVID-19 on essential health services. Practical guide for national and subnational decision-makers. 2021. Report No.: WHO/2019-nCoV/essential_health_services/monitoring/2021.1.

	2.
Wickremasinghe D, Hashmi IE, Schellenberg J, Avan BI. District decision-making for health in low-income settings: a systematic literature review. Health Policy Plan. 2016;31(suppl_2):ii12-24.Crossref

	3.
Hung YW, Hoxha K, Irwin BR, Law MR, Grépin KA. Using routine health information data for research in low- and middle-income countries: a systematic review. BMC Health Serv Res. 2020;20:790.Crossref

	4.
Nguyen HT, Zombré D, Ridde V, De Allegri M. The impact of reducing and eliminating user fees on facility-based delivery: a controlled interrupted time series in Burkina Faso. Health Policy Plan. 2018;33(8):948–56.Crossref

	5.
WHO. SCORE for health data technical package: global report on health data systems and capacity, 2020. Geneva; 2021.

	6.
Hoxha K, Hung YW, Irwin BR, Grépin KA. Understanding the challenges associated with the use of data from routine health information systems in low- and middle-income countries: a systematic review. Health Inf Manag. 2022;51(3):135–48.

	7.
Arsenault C, Gage A, Kim MK, Kapoor NR, Akweongo P, Amponsah F, et al. COVID-19 and resilience of healthcare systems in ten countries. Nat Med. 2022;28:1314–24.Crossref

	8.
University of Oslo. DHIS2 factsheet. 2018. https://​s3-eu-west-1.​amazonaws.​com/​content.​dhis2.​org/​general/​dhis-factsheet.​pdf. Accessed 19 Jan 2023.

	9.
University of Oslo. About DHIS2. https://​dhis2.​org/​about/​. Accessed 19 Jan 2023.

	10.
Ministerio de Salud de Chile. Departamento de Estadísticas e Información en Salud. 2022. https://​deis.​minsal.​cl/​. Accessed 19 Jan 2023.

	11.
Doubova SV, Leslie HH, Kruk ME, Pérez-Cuevas R, Arsenault C. Disruption in essential health services in Mexico during COVID-19: an interrupted time series analysis of health information system data. BMJ Glob Health. 2021;6(9): e006204.Crossref

	12.
Doubova SV, Robledo-Aburto ZA, Duque-Molina C, Borrayo-Sánchez G, González-León M, Avilés-Hernández R, et al. Overcoming disruptions in essential health services during the COVID-19 pandemic in Mexico. BMJ Glob Health. 2022;7(3): e008099.Crossref

	13.
WHO. Non communicable diseases. 2021. https://​www.​who.​int/​news-room/​fact-sheets/​detail/​noncommunicable-diseases. Accessed 3 Dec 2021.

	14.
Baccini L, Heinzel M, Koenig-Archibugi M. The social construction of global health priorities: an empirical analysis of contagion in bilateral health aid. Int Stud Q. 2022;66(1):sqab092.Crossref

	15.
Santomauro DF, Herrera AMM, Shadid J, Zheng P, Ashbaugh C, Pigott DM, et al. Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 due to the COVID-19 pandemic. Lancet. 2021;398(10312):1700–12.Crossref

	16.
Kruk ME, Gage AD, Arsenault C, Jordan K, Leslie HH, Roder-DeWan S, et al. High-quality health systems in the sustainable development goals era: time for a revolution. Lancet Glob Health. 2018;6(11):e1196–252.Crossref

	17.
Nimako K, Kruk ME. Seizing the moment to rethink health systems. Lancet Glob Health. 2021;9(12):e1758–62.Crossref

	18.
Arsenault C, Yakob B, Kassa M, Dinsa G, Verguet S. Using health management information system data: case study and verification of institutional deliveries in Ethiopia. BMJ Glob Health. 2021;6(8): e006216.Crossref

	19.
Maïga A, Jiwani SS, Mutua MK, Porth TA, Taylor CM, Asiki G, et al. Generating statistics from health facility data: the state of routine health information systems in Eastern and Southern Africa. BMJ Glob Health. 2019;4(5): e001849.Crossref

	20.
McManus J. Thailand’s universal coverage scheme: achievements and challenges: an independent assessment of the first 10 years (2001–2010): synthesis report. Nonthaburi, Thailand: Health Insurance System Research Office. 2012. https://​www.​loc.​gov/​item/​2013341727/​.

	21.
Feng S, Hategeka C, Grépin KA. Addressing missing values in routine health information system data: an evaluation of imputation methods using data from the Democratic Republic of the Congo during the COVID-19 pandemic. Popul Health Metr. 2021;19(1):44.Crossref

	22.
Ayele W, Gage A, Kapoor N. Quality of routine health data during the initial wave of the COVID-19 pandemic in Ethiopia, Haiti, KwaZulu-Natal, Laos and Nepal. Unpublished.



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Tracking health system performance in times of crisis using routine health data: lessons learned from a multicountry consortium


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12961_2022_956_Fig1_HTML.png
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

1% Mental health
3% Accidents and trauma care

8% HIV, malaria, tuberculosis, and other infectious diseases

12% Hypertension, diabetes, and cancer

17% Childhood immunizations

16% Summative measures of health system
contacts (e.g. total outpatient visits, number of
surgeries, total emergency room attendances, inpatient
admissions)

43% Reproductive, maternal, newborn, and child health





OEBPS/images/12961_2022_956_Fig2_HTML.png
100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Quality of care indicators, including:

- Proportion of pregnant women tested for syphillis
during antenatal care

- Proportion of adults screened for diabetes

- Proportion of low birth weight babies initiated on
kangaroo mother care

Health outcomes indicators, including:

- Number of neonatal deaths

- Number of trauma deaths

- Proportion of hypertensive patients with
controlled blood pressure

- Proportion of asphyxiated newborns who were
resuscitated

Quantity of care indicators, including:
- Number of antenatal care consultations
- Number of vaccinations

- Number of inpatient admissions

- Number of emergency room visits





OEBPS/css/sidebar.gif





