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Background: Maintaining good quality of healthcare data at various levels is a critical challenge in developing countries. The barriers to healthcare data quality remain largely unexplored in eastern Ethiopia.



Objective: This study aimed to assess the barriers to quality of healthcare data in urban public health facilities in the Dire Dawa city administration from 7 April to 7 May 2019.



Methods: An institutional-based qualitative exploratory approach was used among 17 purposefully selected key informants. In-depth interviews were inductively coded using the ATLAS.ti 7.5.4 version software. Inductive analysis was used by semantically analyzing the explicit content of the data to determine our themes.



Results: Several key themes and subthemes with different barriers, some of which are mutually non-exclusive, were identified. These include: Organizational Barriers: Lack of an adequate health management information system and data clerk staff, poor management commitment, lack of post-training follow-up, work overload, frequent duty rotation, lack of incentives for good performers, lack of targeted feedback, and poor culture of information use. Behavioral/Individual Barriers: Gaps in the skill of managers and health professionals, lack of adequate awareness of each indicator and its definitions, inadequate educational competence, lack of feeling of ownership, poor commitment, lack of daily tallying, and lack of value for data. Technical Barriers: Lack of a standard form, diverse and too many data entry formats, manual data collection, shortage of supplies, failure to repair system break down in a timely manner, interruption in electricity and network, delay in digitizing health information systems, lack of post-training follow-up, and inadequate supervision. External Barriers: Poor collaboration between stakeholders, dependence on the software program of non-governmental organizations, and very hot weather conditions.



Conclusion: Diverse and complex barriers to maintenance of data quality were identified. Developing standardized health management information system implementation plans, providing advanced supervisory-level training, supportive supervision, and site-level mentorship may be very effective in identifying and resolving bottleneck data quality issues. Healthcare managers should understand the imperative of data quality and accept responsibility for its improvement and maintenance. Interventions targeted only at supplies will not fully overcome limitations to data quality. Motivation of staff and recognition of best performance can motivate others and can create cooperation among staff.
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Introduction

Maintaining and obtaining good-quality healthcare data is critical for improved healthcare delivery to the population (1–3). Good routine healthcare data quality is important for continuity of care, good clinical practice, program management, planning, resource allocation, and policy decisions that are crucial for patient care (3–6). Furthermore, routinely collected health data (RCD) with good quality and better feasibility can be used to expand the research agenda and offer new design and data collection options (7).

Despite this, both developed and developing countries have limited and highly variable data accuracy, privacy, and security (8–10). Unlike developed nations, developing countries have reported having a large amount of unreliable health data, poorly motivated human resources, and a weak information technology infrastructure (11, 12). Poor quality of information in patient data may be a cause of poor quality of care and be associated with additional healthcare costs and productivity loss (13, 14).

In Ethiopia, the quality and utilization of health information remains weak. The incompleteness of healthcare data is the main problem, particularly in primary health facilities and district levels (11, 15). Several studies in Ethiopia showed that the quality of healthcare data is very low (4, 16). Studies among the health facilities of the Dire Dawa city administration and Addis Ababa showed that the overall quality of the data was 75.3% and 82.5%, respectively, which was below the national expectation level (11, 17). A gap in the level of knowledge and skill of health workers significantly influences data management processes, timeliness, completeness, and accuracy at the point of service delivery (5, 13, 17).

In the current Ethiopian health sector transformation plan, the information revolution aims to transform the culture of data utilization through cultural changes in the health information systems (HIS) and their digitalization and scaling (18, 19). To improve healthcare data quality, the Ethiopian Federal Ministry of Health (EFMOH) collaborated with several national and international organizations (5, 11). Despite this, the quality of healthcare data needed to get valid information to make decisions about health programs is weak or insufficient in Ethiopia (20). Several reports have shown variability in the quality of both indicators and data elements (20–22).

In particular, there is little evidence on the factors that affect the quality of healthcare data in low- and middle-income countries. The barriers to healthcare data quality remain largely unexplored in eastern Ethiopia. Therefore, this study aimed to identify the barriers to quality of healthcare data among public health facilities in the city administration of Dire Dawa.



Methods


Study setting and design

A qualitative exploratory phenomenological study was conducted in the public health facilities in Dire Dawa city administration in eastern Ethiopia from 7 April to 7 May 2019. Dire Dawa city is divided administratively into two woredas: the city proper and the non-urban woreda, or Gurgura. There were 15 health centers (eight urban and seven rural), 2 hospitals, and 32 health posts under the city administration. These public health facilities served a population of 480,000 in reproductive, maternal, neonatal, child and adolescent health, major communicable diseases, non-communicable diseases, surgical and injury care, emergency and critical care, neglected tropical diseases, hygiene and environmental health services, health education and behavior change communication services, and multisectoral nutrition interventions.



Study population and sampling approach

A purposeful sampling was used to select 17 key informants to improve the understanding of information-rich cases on barriers to healthcare data quality. A total of 12 key informants from the health management information system (HMIS), 1 regional HMIS focal person, 2 hospital heads, and 2 health center heads working in urban public health facilities were interviewed.



Data collection and quality control procedures

Data were collected for one month during working hours each day. The key informants were pre-identified and scheduled for the interview. Two trained epidemiologists experienced with qualitative data collection conducted the in-depth interviews after 2 days of training. Three-item questions with nine sub-questions and in-depth probing were used for the in-depth interviews, which were adopted and contextualized for this study purpose from other studies (23, 24).

The key informants who were unavailable at the time of the study were repeatedly visited to minimize high non-responses. A Sony ICD PX470 sound recorder was used to record the responses of the key informants. Upon completion of each in-depth interview, a trained language professional produced a complete transcript and translation of the data for data entry and analysis since the data were collected in local languages (Afan Oromo and Amharic). The rigor of the qualitative data was ensured through thoughtful and deliberate planning, ongoing application of researcher reflexivity, and honest communication between the researcher and the audience about the study and its results.



Operational definition


	•Healthcare data: the healthcare data considered in this study included electronic health records (including electronic medical record (EMR) and paper based health data record (PHR)), administrative data, patient and disease registries, and health surveys.

	•The quality of the data is described in three dimensions: precision, completeness, and timeliness (25).

	•Barriers to healthcare data quality: the obstacles that can affect the timeliness, accuracy, completeness, accessibility, and use of data from an HIS.

	•Data clerk: Someone who transfers data from paper formats into computer files or database systems.

	•Health information technicians (HIT): a professional who develops, maintains, and implements health records processing, storage, and retrieval systems in medical facilities and other healthcare settings to meet the legal, professional, ethical, and administrative records-keeping requirements of health service delivery.

	•Health posts are primary levels of care that aim to promote communities’ abilities to improve their own health services. The main data collected at this level are the community health information system (CHIS and/or eCHIS).

	•Phenomenological exploratory qualitative study is a qualitative research approach that seeks to understand the essence of a particular phenomenon through a detailed exploration of individual experiences such as emotions, perceptions, and awareness.

	•Research reflexivity is about acknowledging our role in the research. As qualitative researchers, the researchers are part of the research process, and their prior experiences, assumptions, and beliefs will influence the research process.

	•Inductive coding is a ground-up approach where we derive our codes from the data and where we allow the narrative or theory to emerge from the raw data itself.

	•Inductive analysis, as one approach to qualitative content analysis, involves collecting and analyzing data without preconceived categories or theories.

	•Semantic analysis is the process of drawing meaning from text.

	•Explicit content are data that are transparent and easy to identify.

	•Timely and targeted feedbacks are feedbacks given as soon as possible specific to the identified (targeted) event, action, or behavior that needs to be addressed.

	•Standardization of data quality is the act of using consistent methods to collect data with the consideration of key stakeholders.





Data analysis approach

The sociodemographic data of the study participants were summarized using a simple frequency table and median. The recorded versions of Amharic and Afan Oromo were transcribed and translated back to the English version. The ATLAS.ti 7.5.4 version software was used for data analysis. Coding was based on inductive coding, and inductive analysis was used by semantically analyzing the explicit content of the data to determine our themes. Line-by-line examination of each sentence served as the unit of analysis for coding purposes, and the participants’ own words guided the development of the quotations.




Results


Sociodemographic characteristics of the study participants

A total of 17 key informants (12 HMIS/HIT staff, 2 hospital heads, 2 health center heads, and 1 regional HMIS focal person) were involved in these in-depth interviews. The median age of the study participants was 33 [±2 interquartile range (IQR)] years. In total, 10 of the key informants were women (58.82%) and 10 of them lived in an urban setting (Table 1), 9 of them were married (52.94%), and 8 (47.06%) of them were holders of diplomas (Table 1).


TABLE 1 Sociodemographic characteristics of study participants, Dire Dawa, eastern Ethiopia, 2019.
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Identified barriers to health data quality

Multiple, some of which are mutually non-exclusive, barriers to data quality were cited by key informants during in-depth interviews. Common themes were organized as organizational, technical, behavioral, and environmental barriers during the analysis (Table 2). The key themes and subthemes with identified barriers are presented in Table 2.


	1.Organizational barriers




TABLE 2 Key themes and subthemes with identified barriers to health data quality, eastern Ethiopia, 2019.
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The inability to use data for decision-making, particularly at lower levels, and the lack of timely and targeted feedback (specific to identified gaps) was the main barrier cited by key informants to healthcare data quality. Insufficient motivation and recognition were also cited as a barrier to the quality of healthcare data by all HMIS focal persons and health center managers. A 34-year-old woman head of one of the health centers states that


Lack of recognition of good staff can derail staff morale. Everyone may feel that there is no difference between hard-working and poorly working staff. As a result, hardworking staff become reluctant and lack interest. They say, “just write what you want and report anything. There is no value in reporting correct data or not.”



Despite a report by most key informants on work overload as a major barrier to healthcare data quality, a 27-year-old male HIT from one of the health centers disagreed with work overload as a barrier to data quality.

A 33-year-old HIT from another health center states that frequent rotation of staff from one unit to another is one challenge to maintaining data quality. He said


If one health provider working on family planning is assigned to the TB clinic, he will be annoyed about the new registers and forms. She will write data on wrong registries and forms. This is because he will be assigned to a new service delivery unit without adequate training on the new forms and registries. Everything becomes new to them.




	2.Behavioral/individual barriers



The main behavioral barrier stated by almost all key informants is the lack of responsibility and accountability of healthcare providers. A 34-year-old male key informant in one of the health centers said


There is reluctance of healthcare professionals. They usually avoid the responsibility of tallying and filling in the data collection forms. Timeliness is affected by carelessness or referring one's duty to others. They forget when to list and fill the registers. This will increase the number of data to be filled next time. They then get frustrated and report unnecessary data. They also sometimes think that it is their teammate's responsibility. They always disagree on this issue.



Another major behavioral barrier cited by almost all key informants is the inadequate knowledge of the healthcare providers of each health indicator and their definitions. They stated that most healthcare providers were not interested in reading and understanding the national classification of diseases and healthcare indicators. A 28-year-old female key informant in one of the health centers said


The main data quality barrier is the lack of adequate awareness of each indicator and its definitions. Health professionals do not know the appropriate codes and data elements under each indicator. As a result, they (healthcare workers) usually submit incomplete and inaccurate data. They get agitated and fill out forms haphazardly. Then it is a dual burden for me to go and check its comparability between records and reports.



Another issue raised by 12 key informants is the attitudes of health professionals toward the value of data. A 34-year-old male key informant in one of the health centers said


We cannot solve this problem even if we hired a sufficient number of HIT personnel unless health professionals feel ownership of the information collected. Data are more useful to health professionals than to HIT professionals.




	3.Technical barriers



One of the major technical barriers to healthcare data quality is the lack of the necessary training for new personnel. A 36-year-old male head in one of the health centers said


New staff members are assigned to the public service without adequate training and knowledge of the quality of data. They wait for us to inform them about how to count and register data.



Similarly, a 32-year-old female key informant stated that


The other problem that health professionals have raised is the diverse tally sheet and the change of these tally sheets from time to time. Different institutions (including NGOs) want different data reports. They usually bring different tally sheets. As a result, health professionals get confused and their morale fades to fill all these formats. In addition, the tally sheets are too many to fill, and they also get tired of filling all these formats.



Failure to repair the system, replace it, and purchase accessories in a timely manner was also identified as a technical barrier. Many key HIT informants also cited a lack of adequate functional computers as one barrier. A 40-year-old male head in one of the hospitals said


Some stakeholders also add some registrations for their own report in addition to those provided by the government. Now we are ordered to fill only those forms provided by the government, and any interested institution can obtain the type of data they want from these registries because it includes all data elements.



The occasional running out of data recording materials was cited by most key informants as one main barrier to healthcare data quality. A 32-year-old female HMIS focal person at one of the referral hospitals stated


First, the data is currently collected manually on hardcopy. As a result, there is shortage of supplies such as registers, tally sheets, and other forms. As these forms are not provided in a timely manner, it contributed to an incomplete report of the data elements and an overall incomplete medical record.




	4.External barriers



Some key informants mentioned some external barriers, including poor collaboration between stakeholders, dependence on NGOs’ software programs, and very hot weather conditions.



Recommended measures to improve data quality

The key informants indicated different suggestions and recommendations. These include electronic data recording, the provision of adequate training, standardizing forms and registries, timely feedback, hiring appropriate IT professionals, improving the data-use culture, a clear job description, frequent mentoring, regular supervision and support, motivation and incentives, educational opportunities, and taking timely corrective measures. The most frequent recommendation stated by the key informants is to take timely and sometimes punitive measures against those staff who do not carry out their responsibilities. Adequate supervision and recognition of the best performers were recommended by almost all key informants.

A 28-year-old female HIT stated


As I told you, recognition and incentives for staff can improve data quality. Training in data management should also be considered. Moreover, before I advise advise the concerned entities to provide adequate training on disease classification. Health professionals should also ask for help if they lack adequate knowledge and skills on how to maintain quality health data.



A 32-year-old female HMIS focal person at one of the hospitals said


Formats should be standardized and after training, mentoring should be there. Feedback should be provided in a timely manner. On-job follow-up and supervision should be there. Providing timely solutions to problems and questions of health professionals can improve all this.






Discussion

This study focused mainly on the identification of barriers to the quality of health data among public health facilities in the administrative city of Dire Dawa. A key finding from our study showed major barriers to healthcare data quality were classified as organizational, behavioral/individual, technical, and external barriers. This finding is consistent with previous studies (1, 21, 23, 26, 27), which showed barriers to high-quality health data arising mainly from the data generation process, particularly at the level of documentation by healthcare providers and data clerks.

Our study showed a shortage of data entry formats and/or delays in supplies affected healthcare data quality. This finding is consistent with studies from Canada (1), Iran (28), Kenya (29, 30), and Ethiopia (21), which indicated documentation of service data within the healthcare facility is perhaps the most important resource for data quality. Similarly, studies from Ethiopia (31) and 41 low-income countries (32) identified poor availability of resources and lack of performance feedback as the most frequent weaknesses in the information systems. These had an impact on staff motivation, timeliness, and completeness of the data.

Evidence-based planning and interventions are crucial to improving service delivery. This study identified a poor culture of information use, particularly at the lower level, which affects the quality of healthcare data. This negatively affects the commitment and value given to data by the healthcare providers. This finding is also consistent with studies from the Southern Nations, Nationalities, and People's Region (SNNPR) of Ethiopia (20, 31), Iran (28), Thailand (33), Canada (1), and Kenya (30). Health facility managers and other responsible bodies usually do not use the collected data owing to reliability and accuracy problems. Using and communicating accurate and timely information to the healthcare community, decision makers, and the public to effect behavior change and obtain resources and support for effective action” is beneficial in improving data quality and program implementation (34). Healthcare managers should understand the imperative of data quality and accept the responsibility for its improvement and maintenance. Another key finding from our study was that inadequate HMIS and HIT staffs were a major barrier to healthcare data quality. This finding is consistent with other studies from Ethiopia (1, 21), Canada (26), and Australia (35) in which insufficient human resources and deficiencies in the training of available human resources were identified to affect the quality of healthcare data. Insufficient human resources can, in turn, affect the workload that a given care provider and HMIS staff take to code and document service data. Despite the disagreement of some key informants, work overload was identified as affecting healthcare data quality. This finding is consistent with a study from China (36) and Canada (1) in which paper-based documentation and volumes of cases that physicians dealt with adversely affected data quality during coding (1). Workflow is a critical aspect of a healthcare system (37).

The lack of targeted feedback, post-training follow-up, and recognition of good performers, conversely, affected staff performance in managing and maintaining data quality. This finding is consistent with studies in Northwest Ethiopia (32, 38), Ethiopia (38), and Kenya (29). The absence of recognition and incentives for good performers impedes the feelings of ownership and value of the data of healthcare providers. A study by Ayele et al. (21) and Haftu et al. (22) showed that supportive supervision and mentorship are associated with data quality (22). Insufficient supervision may result in incomplete charts, which in turn affect data quality. Interventions targeted only at supplies will not fully overcome limitations to data quality. The motivation of staff and recognition of best performance can motivate others and can create cooperation among staff. User participation is one of the critical aspects of healthcare programs (37). Lack of ownership (responsibility and accountability) and lack of value for data were identified as factors that affect the quality of healthcare data. This study is consistent with studies from Canada (1), South Africa (22, 39), and Iran (28) where physicians played a major role in influencing the quality of administrative data. Building the capacity and control to promote values and beliefs among members of an organization for the collection, analysis, and use of information to accomplish its goals is crucial to good-quality health data (31, 40). A qualitative study in Canada showed a communication divide between coders and physicians, resulting in coders feeling blamed for quality issues around coded data (26). Unlike other healthcare providers, health information management professionals are pressured to meet the reporting timeline. This causes the other healthcare care providers to feel a lack of commitment to complete the patients’ cards (1).

User experience is a critical aspect of any program's success (37). Participants in this study cited lack of awareness of the new classification of diseases, inadequate educational competence, and inadequate technical skills as barriers from the side of healthcare providers. This finding is consistent with studies from Ethiopia (31), Canada (1), and Iran (28), Lucyk et al. (1) and Haftu et al. (22). This indicates that behavioral factors such as motivation, confidence, and demand for data, task competency, and problem-solving skills adversely affect chart documentation. Healthcare provides lack of knowledge and awareness on how to code and document patient service adversely influences data quality. Tang et al. (26) showed that the difference in the use of terminologies by physicians and coders to describe clinical diagnoses affects the production of high-quality administrative data (26). A study in the USA showed that training and audit procedures resulted in high-quality administrative data (41).

Improving the competence of the health information system task and the engagement of the caregiver with other staff can improve data quality.

In addition, diverse, too many, and frequently changing data entry formats were identified to affect healthcare data quality. Despite recent improvements, the participants in this study said many organizations, in addition to national data registries, requested to fill in the data in different and diverse formats. This in turn resulted in frustration of the healthcare workers with filling out all the forms and registries. This is sometimes complicated by a delay in analyzing the data due to a shortage of data entry formats or a delay in supplies. This finding is consistent with studies in different countries, which indicated a lack of comprehensive and standardized national reporting formats and stakeholder requirements for the use of very different tools impeded healthcare data quality (11, 20, 30, 31, 42). A lack of resources and standardization of a data set can directly hinder our efforts to improve healthcare delivery.

This study identified gaps in the computerization of healthcare delivery. Healthcare delivery and administrative data were collected manually or in hard copy. The study participants cited that there were no national standard EMRs. The facilities used to depend on an EMR software program supplied by an NGO. Despite enormous advances in computerized healthcare information systems in the previous two decades, low-income countries still lag behind other middle- and high-income countries in the digitalization of service delivery (30, 43). Studies in Kenya (44) and USA (45) showed that electronic systems such as EMR-based data recording have significant impacts on service data quality. Furthermore, the failure to repair system breakdowns and purchase accessories in a timely manner has complicated the data documentation process. Staffs get agitated and lose personal motivation when their organizations fail to recognize their effort, take advantage of all necessary inputs, and repair damaged equipment.

Unlike a Kenyan study (29), this study showed that poor collaboration of stakeholders with health facilities was one major barrier to maintaining data quality, particularly when using electronic systems for data recording and capacity building areas. This finding is consistent with studies in Iran (28) and Thailand (33). Frieden indicated that partnerships and coalitions with public and private sector organizations are crucial for effective implementation of public health programs (34). This study showed that the dependence on NGOs’ software programs significantly affected efforts to maintain data quality, particularly in digital health areas. Exceptional to this study finding, few key informants indicated that very hot weather conditions affected the morale of healthcare providers to take their time documenting service data on registries and tallies.

This study is not without limitations. It was qualitative, exploratory, engaging key informants that need triangulation with quantitative studies. An extensive overview of the overall barriers requires the inclusion of all health facilities, including health posts, rural health facilities, and private health facilities. The generalizability of the findings of this study may not apply to private health facilities outside of the Dire Dawa city administration. However, we believe that the barriers we found to quality of healthcare data may reflect wider systemic problems in some health facilities in Ethiopia.



Conclusions and recommendations

This study demonstrated the complex nature of barriers to the quality of healthcare data among public health facilities in the administrative city of Dire Dawa. Multiple, some of which are mutually non-exclusive, and complex barriers to data quality were identified. The generation and maintenance of healthcare data is found to be complicated by the issues that exist throughout the process of the generation and utilization of healthcare data. Lack of standardization in all health facilities and poor commitment from management and staff were identified as bottleneck challenges in improving healthcare data quality. This study finding indicated the need for evidence-based planning and interventions on healthcare data quality from all stakeholders. Developing standardized HMIS implementation plans, delivering advanced supervisory-level training, including HMIS manuals, providing supportive supervision, and providing site-level mentorship may be very effective in identifying and resolving bottleneck data quality issues. Creating and maintaining partnerships and coalitions with public and private sector organizations is crucial. More importantly, accelerating the digitization of health information systems is very critical. Healthcare managers should understand the imperative of data quality and accept responsibility for its improvement and maintenance.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Haramaya University College of Health and Medical Sciences, Institutional Health Research Ethics Review Committee (Ref. No.: IHRERC/104/2019). The participants provided their written informed consent to participate in this study.



Author contributions

AT: Writing – original draft, Writing – review & editing, Conceptualization, Formal Analysis. DF: Writing – original draft, Conceptualization, Formal Analysis, Methodology, Writing – review & editing. HR: Conceptualization, Formal Analysis, Writing – review & editing. AM: Conceptualization, Formal Analysis, Writing – review & editing. MK: Conceptualization, Formal Analysis, Writing – review & editing. AA: Conceptualization, Formal Analysis, Methodology, Writing – review & editing.



Funding

The authors declare financial support was received for the research, authorship, and/or publication of this article.

This work was funded by the Doris Duke Charitable Foundation (DDCF) through the Haramaya University Capacity Building and Mentorship Program (CBMP). The sponsor had no role in the study design, data collection and analysis, decision to publish, or article preparation.



Acknowledgments

We are also grateful to the Capacity Building and Mentorship Program (CBMP), DDCF sub-grant, for providing funds for this study. In addition, our deepest gratitude to Haramaya University, the College of Health and Medical Science Administration, all the heads of the health facilities in Dire Dawa, and the data collectors for always offering boundless encouragement and unwavering support in all steps of data collection.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Lucyk K, Tang K, Quan H. Barriers to data quality resulting from the process of coding health information to administrative data: a qualitative study. BMC Health Serv Res. (2017) 17(1):766. doi: 10.1186/s12913-017-2697-y

2. Kerr KA, Norris T, Stockdale R. The strategic management of data quality in healthcare. Health Informatics J. (2008) 14(4):259–66. doi: 10.1177/1460458208096555

3. Gottlieb L, Tobey R, Cantor J, Hessler D, Adler NE. Integrating social and medical data to improve population health: opportunities and barriers. Health Aff. (2016) 35(11):2116–23. doi: 10.1377/hlthaff.2016.0723

4. Abiy R, Gashu K, Asemaw T, Mitiku M, Fekadie B, Abebaw Z, et al. A comparison of electronic records to paper records in antiretroviral therapy clinic in Ethiopia: what is affecting the quality of the data? Online J Public Health Inform. (2018) 10(2):e212. doi: 10.5210/ojphi.v10i2.8309

5. EFMoH (Ethiopian Federal Ministry of Health). Information revolution roadmap. International Institute For Primary Health Care – Ethiopia. Addis Ababa, Ethiopia (2016). http://repository.iifphc.org/bitstream>handle/123456789/316/ (accessed October 23, 2023).

6. Massoudi BL, Marcial LH, Tant E, Adler-Milstein J, West SL. Using health information exchanges to calculate clinical quality measures: a study of barriers and facilitators. In Healthcare. Elsevier (2016). Vol. 4, No. 2, p. 104–8.

7. McCord KA, Al-Shahi Salman R, Treweek S, Gardner H, Strech D, Whiteley W, et al. Routinely collected data for randomized trials: promises, barriers, and implications. Trials. (2018) 19(1):29. doi: 10.1186/s13063-017-2394-5

8. Van Mourik MSM, van Duijn PJ, Moons KGM, Bonten MJM, Lee GM. Accuracy of administrative data for surveillance of healthcare-associated infections: a systematic review. BMJ Open. (2015) 5(8):e008424. doi: 10.1136/bmjopen-2015-008424

9. Yaqoob I, Salah K, Jayaraman R, Al-Hammadi Y. Blockchain for healthcare data management: opportunities, challenges, and future recommendations. Neural Comput Appl. (2022) 34(14):11475–90. doi: 10.1007/s00521-020-05519-w

10. Pastorino R, De Vito C, Migliara G, Glocker K, Binenbaum I, Ricciardi W, et al. Benefits and challenges of Big Data in healthcare: an overview of the European initiatives. Eur J Public Health. (2019) 29(Supplement_3):23–7. doi: 10.1093/eurpub/ckz168

11. Teklegiorgis K, Tadesse K, Terefe W, Mirutse G. Level of data quality from health management information systems in a resources limited setting and its associated factors, eastern Ethiopia. S Afr J Inf Manag. (2016) 18(1):1–8. doi: 10.4102/sajim.v18i1.612

12. Tomasi E, Facchini LA, Maia MF. Health information technology in primary health care in developing countries: a literature review. Bull WHO. (2004) 82(11):867–74.2623061.15640923

13. Gebre-Mariam M, Borycki E, Kushniruk A, Purkis ME. An electronic medical record (EMR) implementation framework for HIV care and treatment facilities in Ethiopia. ElectronicHealthcare. (2012). 11(1):14–24. http://hdl.handle.net/1828/6446 (accessed August 12, 2022).

14. Alkureishi MA, Lee WW, Lyons M, Press VG, Imam S, Nkansah-Amankra A, et al. Impact of electronic medical record use on the patient–doctor relationship and communication: a systematic review. J Gen Intern Med. (2016) 31(5):548–60. doi: 10.1007/s11606-015-3582-1

15. Tola K, Abebe H, Gebremariam Y, Jikamo B. Improving completeness of inpatient medical records in Menelik II referral hospital, Addis Ababa. Adv Public Health. (2017) 2017:5. doi: 10.1155/2017/8389414

16. Tilahun B, Fritz F. Comprehensive evaluation of electronic medical record system use and user satisfaction at five low-resource setting hospitals in Ethiopia. JMIR Med Inform. (2015) 3(2):e4106. doi: 10.2196/medinform.4106

17. Solomon M, Addise M, Tassew B, Balcha B, Abebe A. Data quality assessment and associated factors in the health management information system among health centers of southern Ethiopia. PLoS One. (2021) 16(10):e0255949. doi: 10.1371/journal.pone.0255949

18. Berhe M, Tadesse K, Berhe G, Gebretsadik T. Evaluation of electronic medical record implementation from user’s perspectives in Ayder Referral Hospital Ethiopia. J Heal Med Inform. (2017) 8(249):1–13. doi: 10.4172/2157-7420.1000249

19. Andualem Asemahagn M. The functionality status and challenges of electronic health management information system: the case of public health centres in Amhara region, Ethiopia. Cogent Med. (2018) 5(1):1437672. doi: 10.1080/2331205X.2018.1437672

20. Adane A, Adege TM, Ahmed MM, Anteneh HA, Ayalew ES, Berhanu D, et al. Exploring data quality and use of the routine health information system in Ethiopia: a mixed-methods study. BMJ Open. (2021) 11(12):e050356. doi: 10.1136/bmjopen-2021-050356

21. Ayele W, Biruk E, Habtamu T, Taye G, Tamire M, Addissie A. Data quality and it’s correlation with routine health information system structure and input at public health centers in Addis Ababa, Ethiopia. Ethiop J Health Dev. (2021) 35(1):6. eISSN: 1021-6790.

22. Haftu B, Taye G, Ayele W, Habtamu T, Biruk E. A mixed-methods assessment of routine health information system (RHIS) data quality and factors affecting it, Addis Ababa city administration, Ethiopia, 2020. Ethiop J Health Dev. (2021) 35(1) http://repository.iifphc.org/xmlui/handle/123456789/1563 (accessed August 13, 2022).

23. Khalifa M. Barriers to health information systems and electronic medical records implementation. A field study of Saudi Arabian hospitals. Procedia Comput Sci. (2013) 21:335–42. doi: 10.1016/j.procs.2013.09.044

24. Murray E, Burns J, May C, Finch T, O'Donnell C, Wallace P, et al. Why is it difficult to implement e-health initiatives? A qualitative study. Implement Sci. (2011) 6(1):1–11. doi: 10.1186/1748-5908-6-6

25. USAID (United States Agency for International Development). Performance of Routine Information System Management (PRISM) Toolkit. Chapel Hill: MEASURE Evaluation; Carolina Population Center, University of North Carolina at Chapel Hill (2019). ISBN: 978-1-64232-065-7. Available online at: https://www.measureevaluation.org/resources/tools/rhis-rat/routine-health-information-system-rapid-assessment-tool. (accessed December 3, 2022).

26. Tang KL, Lucyk K, Quan H. Coder perspectives on physician-related barriers to producing high-quality administrative data: a qualitative study. CMAJ Open. (2017) 5(3):E617–22. doi: 10.9778/cmajo.20170036

27. Jamal A, McKenzie K, Clark M. The impact of health information technology on the quality of medical and health care: a systematic review. Health Inf Manag J. (2009) 38(3):26–37. doi: 10.1177/183335830903800305

28. Mosadeghrad AM. Factors influencing healthcare service quality. Int J Health Policy Manag. (2014) 3(2):77. doi: 10.15171/ijhpm.2014.65

29. Chiba Y, Oguttu MA, Nakayama T. Quantitative and qualitative verification of data quality in the childbirth registers of two rural district hospitals in Western Kenya. Midwifery. (2012) 28(3):329–39. doi: 10.1016/j.midw.2011.05.005

30. Hahn D, Wanjala P, Marx M. Where is information quality lost at clinical level? A mixed-method study on information systems and data quality in three urban Kenyan ANC clinics. Glob Health Action. (2013) 6(1):21424. doi: 10.3402/gha.v6i0.21424

31. Belay H, Azim T, Kassahun H. Assessment of health management information system (HMIS) performance in SNNPR, Ethiopia. Measure Evaluation. Chapel Hill: Carolina Population Center, University of North Carolina at Chapel Hill (2013). SR-14-87. http://www.measureevaluation.org (accessed December 3, 2022).

32. Bosch-Capblanch X, Ronveaux O, Doyle V, Remedios V, Bchir A. Accuracy and quality of immunization information systems in forty-one low income countries. Trop Med Int Health. (2009) 14(1):2–10. doi: 10.1111/j.1365-3156.2008.02181.x

33. Chansatitporn N, Pobkeeree V, Nongkhai SN, Sangkijporn S. Factors affecting quality management at the Thai National Institute of Health. Int J Health Care Qual Assur. (2019) 32(4):739–51. doi: 10.1108/IJHCQA-05-2018-0107

34. Frieden TR. Six components necessary for effective public health program implementation. Am J Public Health. (2014) 104(1):17–22. doi: 10.2105/AJPH.2013.301608

35. Santos S, Murphy G, Baxter K, Robinson KM. Organisational factors affecting the quality of hospital clinical coding. Health Inf Manag J. (2008) 37(1):25–37. doi: 10.1177/183335830803700103

36. Ni K, Chu H, Zeng L, Li N, Zhao Y. Barriers and facilitators to data quality of electronic health records used for clinical research in China: a qualitative study. BMJ Open. (2019) 9(7):e029314. doi: 10.1136/bmjopen-2019-029314

37. Kumar M, Gotz D, Nutley T, Smith JB. Research gaps in routine health information system design barriers to data quality and use in low- and middle-income countries: a literature review. Int J Health Plann Manage. (2018) 33(1):e1–9. doi: 10.1002/hpm.2447

38. Tilahun B, Derseh L, Atinafu A, Mamuye A, Mariam TH, Mohammed M, et al. Level and contributing factors of health data quality and information use in two districts in northwest Ethiopia: social-ecological perspective. BMC Med Inform Decis Mak. (2021) 21(1):373. doi: 10.1186/s12911-021-01741-1

39. Matlala NT, Malema RN, Bopape MA, Mphekgwana PM. The perceptions of professional nurses regarding factors affecting the provision of quality health care services at selected rural public clinics in the Capricorn district, Limpopo province. Afr J Prim Health Care Fam Med. (2021) 13(1):2830. doi: 10.4102/phcfm.v13i1.2830

40. Aqil A, Lippeveld T, Hozumi D. PRISM Framework: a paradigm shift for designing, strengthening and evaluating routine health information systems. Health Policy Plan. (2009) 24(3):217–28. doi: 10.1093/heapol/czp010

41. Shiloach M, Frencher SK, Steeger JE, Rowell KS, Bartzokis K, Tomeh MG, et al. Toward robust information: data quality and inter-rater reliability in the American College of Surgeons National Surgical Quality Improvement Program. J Am Coll Surg. (2010) 210(1):6–16. doi: 10.1016/j.jamcollsurg.2009.09.031

42. Callahan T, Barnard J, Helmkamp L, Maertens J, Kahn M. Reporting data quality assessment results: identifying individual and organizational barriers and solutions. EGEMS. (2017) 5(1):16. doi: 10.5334/egems.214

43. Chen P-T, Lin C-L, Wu W-N. Big data management in healthcare: adoption challenges and implications. Int J Inf Manage. (2020) 53:102078. doi: 10.1016/j.ijinfomgt.2020.102078

44. Muthee V, Bochner AF, Osterman A, Liku N, Akhwale W, Kwach J, et al. The impact of routine data quality assessments on electronic medical record data quality in Kenya. PLoS One. (2018) 13(4):e0195362. doi: 10.1371/journal.pone.019536

45. Cowan DA, Sands MB, Rabizadeh SM, Amos CS, Ford C, Nussbaum R, et al. Electronic templates versus dictation for the completion of Mohs micrographic surgery operative notes. Dermatol Surg. (2007) 33(5):588–95. doi: 10.1111/j.1524-4725.2007.33120.x



OPS/images/fdgth-06-1261031-t002.jpg
Themes

Subthemes

Identified barriers

Organizational barriers

Organizational structure and policies

Lack of adequate HMIS and Data clerk staff
Lack of accountability
Poor

Tasks

Poor coordination

Lack of post-training follow-up

Being new staff

‘Work overload

Shortage of data entry formats and delays in supply)®
Frequent duty rotation

Incentives

Poor work motivation and recognition
Lack of incentives for good performers

Information and decision processes

Lack of targeted feedback
Poor culture of information use®
Request for report on the weekend

Behavioral/individual barriers

Insufficient skills in data use core competencies

Gap in skill of manages

Lack of awareness of new disease classification

Lack of adequate skill by health professionals

Lack of adequate awareness of each indicator and its definitions
Inadequate educational competence

Poor individual commitment and motivation

Lack of responsibility and accountability
Lack of feeling ownership

Poor commitment

Lack of daily tallying

Poor attitude

Lack of value for data®
Reluctance and negligence’

‘Technical barriers

System design + Lack of standard form
« Diverse and too many data entry formants
« Frequently changing data entry formants
« Manual data collection

Input issues + Shortage of supplies

Failure to repair system break down in a timely manner
Lack of purchasing of accessories in a timely manner
Interruption in electricity and network

Delay in digitizing health information systems

Inadequate technical support

Lack of post-training follow-up
Poor support
Inadequate supervision

External barriers Stakeholders' roles + Poor collaboration between stakeholders
+ Dependence on NGOS' software program
« Very hot weather conditions.
*Poor information-use culture is a culture that is ducive to effective where the value and utility of information in achieving operationa

and strategic goals is unrecognized

“Delays in the supply of data entry formats mean an untimely or irregular supply.
“Lack of value for data means misunderstanding the importance of healthcare data for service provision
dRelictance and heglitencs mesn an Lrwlinones 16 aather. fill and repot healthcars data in & timely masiner.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Barriers to healthcare data quality and recommendations in public health facilities in Dire Dawa city administration, eastern Ethiopia: a qualitative study

		Introduction



		Methods



		Study setting and design



		Study population and sampling approach



		Data collection and quality control procedures



		Operational definition



		Data analysis approach











		Results



		Sociodemographic characteristics of the study participants



		Identified barriers to health data quality



		Recommended measures to improve data quality











		Discussion



		Conclusions and recommendations



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
a frontiers ‘ Frontiers in Digital Health

Barriers to healthcare data quality and
recommendations in public health facilities
in Dire Dawa city administration,
eastern Ethiopia: a qualitative study






OPS/images/ld.jpg








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Digital Health





OPS/images/fdgth-06-1261031-t001.jpg
Variable
Sex

Category

Frequency

Percentage

Residence

Educational level

Diploma

Degree

Masters and above

Work experience

<7

>7

Profession

HIT

Nurse

Health Officer

HMIS focal person






