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Abstract
Background: Routine Health Information System (RHIS) data are essential for health planning, monitoring, evaluation, and evidence-based decision-making. However, their usefulness depends on the quality of data generated and reported by healthcare professionals. Purpose: This study assessed RHIS data quality level and associated factors among healthcare professionals in public health facilities in the Federal Capital Territory (FCT), Nigeria. Methods: A facility-based, cross-sectional study was conducted among healthcare professionals in 16 selected public health facilities across the FCT. A multistage sampling technique was employed, and data were collected using a structured questionnaire adapted from the Performance of Routine Information System Management framework. Of the 380 questionnaires administered, 355 were completed and analysed, giving a 93.4% response rate. Data were analysed using IBM SPSS version 27. Descriptive statistics and Chi-square tests were used, with statistical significance set at p<0.05. Results: Overall, 192 (54.1%) respondents had good RHIS data quality, while 163 (45.9%) had poor data quality. Accuracy was the highest-performing dimension (92.1%), followed by completeness (82.5%) and timeliness (66.2%). Significant associations were observed between data quality and availability of health information display materials (p=0.025), orientation on HMIS utilisation (p=0.033), daily use of HMIS tools (p=0.001), understanding of health indicators (p=0.017), correct and complete filling of RHIS tools (p<0.001), and timely reporting (p=0.001). Organisational factors significantly associated with data quality included data quality checks (p=0.035), regular monitoring and evaluation supervision (p=0.034), and feedback frequency (p=0.012). Conclusion: RHIS data quality was moderate, with timeliness requiring particular improvement. Strengthening staff capacity, routine data quality checks, supportive supervision, and feedback mechanisms may improve data quality in public health facilities.
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1. Introduction
The availability of accurate and reliable data is fundamental to the effective functioning of a health system, as it provides the evidence needed for planning, implementing, monitoring, and evaluating healthcare services (Popescu et al., 2022). Data generated through patient care, disease surveillance, health programmes, administrative processes, and routine service delivery enable healthcare professionals and managers to identify population health needs, monitor service performance, allocate resources, and make evidence-based decisions (Sanjuluca et al., 2022). The World Health Organization (WHO) emphasises the importance of reliable data in strengthening health systems, improving facility management, monitoring disease patterns, and assessing healthcare coverage and performance (HMN & WHO, 2008). However, the extent to which such data contribute to effective health-system management depends on their completeness, accuracy, timeliness, and consistency in reflecting the health needs of populations and the services provided.
The availability of accurate and reliable health information is fundamental to the effective functioning of a health system, as it provides the evidence required for planning, implementing, monitoring, and evaluating healthcare services (Popescu et al., 2022). Data generated through patient care, disease surveillance, health programmes, administrative processes, and routine service delivery enable healthcare professionals and managers to identify population health needs, monitor service performance, allocate resources, and make evidence-based decisions (Sanjuluca et al., 2022). The World Health Organization (WHO) emphasises the importance of reliable health information in strengthening health systems, improving facility management, monitoring disease patterns, and assessing healthcare coverage and performance (HMN & WHO, 2008). However, the usefulness of health information depends not only on its availability but also on its quality, particularly its completeness, accuracy, timeliness, and consistency.
The Routine Health Information System (RHIS) is a major source of health data because it continuously generates information from the routine activities of healthcare facilities. It encompasses the processes through which health information is recorded, compiled, validated, reported, analysed, and used to support healthcare management and decision-making (Mekuria et al., 2023). Unlike population-based surveys and censuses, which are conducted periodically, RHIS generates data through routine healthcare activities, including outpatient consultations, inpatient admissions, maternal and child health services, immunisation, laboratory investigations, disease surveillance, pharmaceutical services, referrals, and mortality reporting (Hung et al., 2020). These data provide continuous information on healthcare activities and support service planning, programme monitoring, and performance assessment at facility, district, and national levels (WHO, 2008; WHO, 2024).
Despite the importance of RHIS, the continuous generation and reporting of health information do not necessarily guarantee its reliability. Routine data may contain errors arising from incomplete documentation, inaccurate entries, discrepancies between source registers and summary reports, and delays in data submission. Such deficiencies can undermine confidence in routine statistics and limit their usefulness for planning, monitoring, resource allocation, and service improvement (Bernardi et al., 2023). Therefore, data quality is a fundamental component of an effective RHIS and an important consideration in determining whether routine information can adequately support health-system management (Sako et al., 2022).
RHIS data quality refers to the extent to which routine health information meets established standards and is suitable for its intended purpose. Commonly assessed dimensions include completeness, accuracy, timeliness, consistency, validity, and reliability. Completeness refers to whether all required information has been recorded and reported, while accuracy indicates the extent to which recorded and reported figures correctly represent the underlying information or services provided. Timeliness concerns whether data are submitted and made available within the prescribed reporting period, while consistency reflects the degree of agreement between source documents, summary reports, indicators, and related data sources (WHO, 2008; WHO, 2023). These dimensions provide a basis for assessing whether routine data adequately represent healthcare activities and can be relied upon for health-system planning and management.
A recent review of electronic health record and related RHIS workflows in resource-constrained settings similarly emphasised the need to align routine data-quality assurance with workforce capacity and organisational processes (Bhandari, 2026).
High-quality routine health data enable healthcare professionals and facility managers to make informed decisions based on reliable information about service utilisation, disease patterns, programme performance, and resource requirements. Complete and accurate records facilitate the assessment of the volume and distribution of services provided, while timely reporting allows managers to identify emerging problems and respond appropriately. Consistent data also support comparisons across facilities and reporting periods, making it possible to identify variations in performance and areas requiring improvement. Conversely, poor-quality data may produce misleading indicators, conceal service-delivery gaps, and weaken the evidence available for effective health planning and management (WHO, 2023; Dagnew et al., 2018). For instance, incomplete records of outpatient attendance or maternal health services may lead to inaccurate assessments of service demand, while errors in immunisation reports may affect the identification of underserved populations (Sako et al., 2022). Similarly, inaccurate information on medicine consumption may contribute to inappropriate procurement and distribution decisions (Egwudo et al., 2025).
A review of the translation of health data into public health policy also identified data governance, workforce capacity, and communication between analysts and decision-makers as relevant considerations for evidence-informed action (Oware & Talabi, 2026).
Globally, the demand for reliable health information has increased alongside efforts to achieve universal health coverage (UHC), strengthen health-system accountability, and attain the Sustainable Development Goals (SDGs) (Kieny et al., 2017). Health systems require dependable evidence to assess service coverage, identify inequalities in access to healthcare, monitor population health trends, and evaluate progress towards established health targets (Bagherian et al., 2022). High-quality data are particularly important in resource-constrained settings, where decisions concerning the allocation of limited financial, human, and material resources must be guided by accurate assessments of healthcare needs (Sacramento et al., 2025). Consequently, the effectiveness of health planning and management depends not only on data availability but also on the quality and suitability of the information generated (Sako et al., 2022).
In developing countries, the quality of routine health information may be compromised by inadequate staffing, insufficient training, heavy workloads, limited supervision, weak verification procedures, and inadequate information technology infrastructure (Afrizal et al., 2019; Lemma et al., 2020). These challenges may affect the recording, compilation, validation, and reporting of health information, thereby reducing its reliability for healthcare planning and decision-making (Tadele et al., 2023). Across sub-Saharan Africa, strengthening RHIS has become an important component of broader health-system development. Several countries have introduced electronic health information platforms and strengthened health information management structures to improve data availability, reporting, and analysis (Lawanson et al., 2025). However, digitisation alone does not guarantee high-quality data, as errors arising from incomplete source records, inaccurate entries, and inadequate verification procedures may persist even when information is processed electronically. Ensuring data quality therefore requires appropriate technology, competent personnel, effective supervision, and institutional practices that promote routine data validation and continuous quality improvement (Chanyalew et al., 2021). In a recent study of healthcare professionals in eastern Ethiopia, knowledge of data management, familiarity with HMIS tools, and receipt of feedback were associated with stronger routine data-management practices (Tafere et al., 2026).
In Nigeria, routine health data constitute an important resource for health-system management, supporting disease surveillance, programme monitoring, service planning, and resource allocation across primary, secondary, and tertiary healthcare facilities (Abubakar et al., 2022). Data generated within healthcare facilities provide information on patient attendance, maternal and child health, immunisation, disease patterns, referrals, and other service-delivery activities. Nigeria has progressively adopted digital approaches to health information management, including the District Health Information Software version 2 (DHIS2), to support routine data reporting, compilation, and analysis (Uba et al., 2021). These platforms provide opportunities to improve data accessibility, standardise reporting processes, facilitate data aggregation, and strengthen programme monitoring. Nevertheless, the availability of an electronic reporting platform does not automatically ensure that information submitted is complete, accurate, or consistent. Data quality remains dependent on the quality of source documentation, accuracy of data entry, and effectiveness of verification and validation procedures (Etamesor et al., 2018).
A study in Nigerian primary healthcare facilities found that redesigned paper-based information tools changed some data-recording activities but did not significantly reduce the overall proportion of work time devoted to data-related tasks (Nwankwo et al., 2026).
Evidence from Nigeria indicates continuing concerns regarding routine health data quality, including deficiencies in completeness, accuracy, consistency, and timeliness across different health programmes and healthcare settings (Bhattacharya et al., 2020; Ayandipo et al., 2025; Oladoyin et al., 2025). These challenges may arise from incomplete documentation, errors during data aggregation, inadequate staff training, limited supervision, competing clinical responsibilities, and insufficient feedback on reporting performance. Differences in staffing, infrastructure, management support, and data-management capacity may also contribute to variations in data quality across healthcare facilities (Hoxha et al., 2022; Mekonnen et al., 2021). These concerns highlight the need to examine not only the quality of routine health information but also the factors that influence its generation and management within healthcare facilities.
Several individual, technical, operational, and organisational factors may influence RHIS data quality. Individual and professional factors include healthcare professionals' educational qualifications, professional cadre, years of experience, knowledge of health indicators, technical competencies, and exposure to RHIS training (Hosseinzadeh et al., 2025). These characteristics may influence their ability to correctly document, compile, validate, and report routine health information. Technical factors, such as the availability of reporting tools, computers, internet connectivity, reliable electricity, and appropriate data storage facilities, may also determine the efficiency and accuracy of routine information management. Where these resources are inadequate, healthcare professionals may experience difficulties in maintaining complete records and submitting reports within the required timeframes (Muhoza et al., 2021).
Organisational and operational factors are equally important in maintaining RHIS data quality. These include management support, staffing levels, workload, supervision, feedback mechanisms, availability of data management guidelines, and the presence of routine data quality checking systems. Supportive supervision and regular feedback may help healthcare professionals identify errors, improve documentation practices, and comply with established reporting standards (Lemma et al., 2020). Similarly, effective management practices and institutional accountability may encourage adherence to data quality requirements. The availability of data quality assessment mechanisms can facilitate the identification and correction of discrepancies before information is submitted or used for decision-making. These factors suggest that improving RHIS data quality requires more than individual competence; it also requires adequate resources and an organisational environment that supports accurate and timely information management (Chanyalew et al., 2021; Dagnew et al., 2018; Tadele et al., 2023).
A facility-based study in eastern Tigray, Ethiopia, likewise reported associations between routine health information quality and training, display of indicator targets, feedback, and supportive supervision, with associations varying by facility support status (Abreha et al., 2026).
The Federal Capital Territory (FCT), Nigeria, provides an important setting for examining RHIS data quality and its associated factors. The territory comprises six Area Councils: Abuja Municipal Area Council (AMAC), Abaji, Bwari, Gwagwalada, Kuje, and Kwali (Yisa et al., 2025). It encompasses urban, peri-urban, and rural communities with diverse healthcare needs, while public healthcare facilities provide services across different levels of the health system. These facilities generate routine health information through outpatient consultations, inpatient care, maternal and child health services, immunisation, laboratory investigations, disease surveillance, pharmaceutical services, referrals, and other healthcare activities.
The quality of information generated by public health facilities in the FCT may be influenced by differences in staffing, service volume, infrastructure, information technology, management practices, and data-management capacity. Inadequate reporting tools, limited access to computers or reliable internet connectivity, insufficient training, and weak verification practices may create difficulties in maintaining complete, accurate, and timely records (Leon et al., 2020; Jeilani et al., 2025). Given the diversity of healthcare facilities and geographical settings within the territory, examining RHIS data quality and its associated factors is important for understanding the challenges healthcare professionals encounter in routine information management.
Although previous studies have examined RHIS and data quality in Nigeria, much of the available evidence has focused on specific health programmes, selected data-management processes, or particular healthcare settings (Bhattacharya et al., 2020; Oladoyin et al., 2025; Ayandipo et al., 2025). There remains a need for context-specific evidence assessing the overall quality of routine health information and the individual, technical, operational, and organisational factors associated with it among healthcare professionals across public health facilities in the FCT. Differences in facility characteristics, staffing, infrastructure, and management practices may influence data quality, making findings from other settings insufficient to fully explain the situation within the FCT.
Assessing RHIS data quality and its associated factors in public health facilities in the FCT will provide evidence on the extent to which routine health information meets the required standards of accuracy, completeness, and timeliness. It will also help identify the professional, technical, and organisational conditions associated with variations in data quality. Such evidence may guide policymakers, health administrators, facility managers, and health information officers in developing targeted interventions to strengthen documentation, reporting, verification, supervision, and data-management practices. Against this background, this study assesses Routine Health Information System data quality and associated factors among healthcare professionals in public health facilities in the Federal Capital Territory, Nigeria.
2. Materials and Method
2.1 Study design and setting
A facility-based, cross-sectional study was conducted in the Federal Capital Territory (FCT), Nigeria, to assess Routine Health Information System (RHIS) data quality and associated factors among healthcare professionals. The FCT comprises six Area Councils: Abuja Municipal Area Council (AMAC), Abaji, Bwari, Gwagwalada, Kuje, and Kwali, encompassing urban, peri-urban, and rural communities. The public healthcare system comprises primary healthcare centres, general hospitals, specialist hospitals, and tertiary healthcare institutions providing services across different levels of care.
The study was conducted in 16 selected public health facilities comprising one tertiary hospital, six general hospitals, and nine primary healthcare facilities. These facilities provide various healthcare services, including outpatient and inpatient care, maternal and child health, immunisation, disease prevention and control, emergency care, laboratory services, pharmaceutical services, and referrals. In providing these services, the facilities routinely generate and report health information used for planning, monitoring, evaluation, resource allocation, and decision-making.
2.2. Study Population, and Data Source 
The study population comprised healthcare professionals working in selected public health facilities in the FCT. These included Health Information Management Practitioners, medical doctors, nurses, pharmacists, medical laboratory practitioners, radiographers, and other healthcare workers directly involved in the generation, recording, compilation, reporting, management, verification, or utilisation of routine health information.
Primary data were obtained from eligible healthcare professionals using a structured questionnaire. 
2.3 Sample Size Determination
The sample size for the study can be determined using Cochran’s formula for estimating a single population proportion (Cochran, 1977).

Where:
n = minimum required sample size
Z = standard normal deviate at 95% confidence level = 1.96
p = estimated proportion used for the sample-size calculation = 66.7%
q = 1 − p
d = margin of error = 0.05
Applying the figures to the formula:

                                                             =342 respondents. 
Allowing for a 10% non-response rate using the non-response adjustment

 

                                                                                 = 380
Therefore, 380 questionnaires were administered. A total of 355 questionnaires were properly completed and retrieved, giving a 93.4% response rate, and were used for the analysis.
2.4. Dependent and Independent Variables
The dependent variable was RHIS data quality, assessed using respondents' reported practices and experiences relating to the quality of routine health information generated and managed in their respective facilities. Data quality was assessed across three major dimensions: accuracy, completeness, and timeliness. Overall data quality was categorised as good or poor based on the scoring criteria established for the study questionnaire.
The independent variables comprised socio-demographic and professional characteristics, including age, sex, marital status, educational qualification, professional cadre, years of professional experience, and RHIS training. Technical and operational factors included availability of RHIS reporting tools, computers, internet access, reliable electricity, data storage devices, orientation on HMIS utilisation, understanding and standardisation of health indicators, use of HMIS tools, and reporting practices. Organisational factors included management support, staff awareness of responsibilities, motivation, accountability, availability of data quality checking systems, monitoring and evaluation supervision, and feedback mechanisms.
2.5 Sampling Technique
A multistage sampling technique was employed to select the public health facilities and healthcare professionals. The six Area Councils of the FCT constituted the geographical sampling frame. Public health facilities were categorised according to their levels of healthcare delivery, and 16 facilities were selected, comprising one tertiary hospital, six general hospitals, and nine primary healthcare facilities.
The selected facilities included National Hospital Abuja, Garki General Hospital, General Hospital Abaji, General Hospital Kwali, General Hospital Bwari, General Hospital Kuje, General Hospital Zuba, and nine selected primary healthcare facilities across the Area Councils. The required sample size was proportionately allocated to the selected facilities according to the number of eligible healthcare professionals. Within each facility, eligible healthcare professionals were selected using simple random sampling through balloting without replacement.
2.6. Eligibility criteria
· The study included healthcare professionals working in the selected public health facilities who had sufficient experience with their facility's RHIS, were directly involved in the generation, recording, reporting, management, verification, or utilisation of routine health information, and provided informed consent to participate.
· Healthcare professionals who were on prolonged leave, were not involved in RHIS-related activities, were temporary personnel without sufficient experience of the facility's RHIS, or declined to participate were excluded from the study.
2.7. Data Collection Instrument and Procedure
Data were collected using a structured questionnaire adapted from previously validated instruments based on the Performance of Routine Information System Management (PRISM) framework (Osman et al., 2026) and related studies on RHIS data quality. The questionnaire was administered electronically using KoboToolbox.
The questionnaire comprised sections assessing respondents' socio-demographic and professional characteristics, availability of RHIS resources, technical competencies, operational practices, organisational characteristics, and RHIS data quality. Data quality was assessed through questions relating to the accuracy, completeness, and timeliness of routine health information. Other items examined the availability and use of RHIS reporting tools, staff training and orientation, understanding and standardisation of health indicators, correct and complete filling of reporting tools, reporting practices, data quality checks, supervision, and feedback mechanisms.
2.8. Validity and Reliability of Instrument
Content and construct validity were assessed through expert review by professionals in public health, health information management, and research methodology. The questionnaire items were reviewed to ensure clarity, relevance, and alignment with the study objectives and the major dimensions of RHIS data quality.
A pretest was conducted among 60 healthcare professionals in a public health facility outside the selected study facilities. The internal consistency of the questionnaire was assessed using Cronbach's alpha in IBM SPSS Statistics. A reliability coefficient of 0.70 or above was considered acceptable for internal consistency.
2.9. Data Analysis
The collected data were coded, cleaned, and analysed using IBM SPSS Statistics version 27. Descriptive statistics, including frequencies and percentages, were used to summarise respondents’ socio-demographic and professional characteristics, as well as the overall quality of routine Health Information System (RHIS) data and its dimensions (accuracy, completeness, and timeliness). Cross-tabulations were performed to examine the distribution of RHIS data quality across relevant respondent, facility, technical, operational, and organisational characteristics. The Chi-square test was used to assess associations between RHIS data quality and categorical independent variables. Statistical significance was determined at a p-value of less than 0.05.
3. Results
Table 1: Socio-demographic Characteristics of Healthcare Professionals in Public Health Facilities in Federal Capital Territory (FCT) Nigeria (N = 355).
	
Variables
	(N=355)
Frequency 
	Percentage (%)

	Gender
	
	

	Male
	159
	44.8

	Female
	196
	55.2

	Age of Respondents (years)
	
	  

	≤30
	114
	32.1 

	31-40
	89
	25.1

	41-50
	118
	33.2

	>50
	34
	 9.6

	Mean (SD)
	37.14 (10.65)
	

	Educational Qualification
	
	

	Certificate/Diploma
	191
	53.8

	Bachelor’s degree
	104
	29.3

	Post-graduate degree
	60
	 16.9

	Facility Type
	
	

	Primary
	169
	47.6

	Secondary
	87
	24.5

	Tertiary
	99
	27.9

	Marital Status
	
	

	Not currently married
	117
	33.0

	Married
	238
	67.0

	Facility Location
	
	

	Urban
	159
	44.8

	Rural
	196
	55.2

	Professional Cadre
	
	

	Health Information Officer
	216
	60.8

	Others
	139
	39.2

	Work Experience (years)
	
	

	1-5 
	141
	39.7

	6-10
	63
	17.7

	11-15
	54
	15.2

	16>
	97
	27.3

	Mean (SD)
	10.65 (8.77)
	

	RHIS Training
	
	

	Yes
	228
	64.2

	No
	127
	35.8



Table 1 presents the socio-demographic and professional characteristics of the 355 respondents included in the study. The findings show that females constituted a slightly higher proportion of the respondents, with 196 (55.2%), compared with 159 (44.8%) males. Regarding age, respondents aged 41–50 years constituted the largest age group, accounting for 118 (33.2%) respondents, followed by those aged 30 years or below, 114 (32.1%). Respondents aged 31–40 years accounted for 89 (25.1%), while those above 50 years constituted the smallest proportion, 34 (9.6%). The mean age of the respondents was 37.14 ± 10.65 years. In terms of educational qualification, 191 (53.8%) respondents had certificate or diploma qualifications, representing the largest educational category. This was followed by respondents with bachelor's degrees, 104 (29.3%), while 60 (16.9%) had postgraduate qualifications. In total, 164 (46.2%) respondents had at least a bachelor's degree. With respect to facility type, 169 (47.6%) respondents worked in primary healthcare facilities, 87 (24.5%) in secondary healthcare facilities, and 99 (27.9%) in tertiary healthcare facilities. Regarding marital status, 238 (67.0%) respondents were married, while 117 (33.0%) were not currently married. Thus, married respondents constituted approximately two-thirds of the study population. The distribution by facility location showed that 196 (55.2%) respondents worked in rural facilities, compared with 159 (44.8%) who worked in urban facilities. Regarding professional cadre, Health Information Officers constituted 216 (60.8%) respondents, while 139 (39.2%) belonged to other professional cadres. Regarding work experience, respondents with 1–5 years of experience constituted the largest group, accounting for 141 (39.7%). Those with more than 16 years of experience accounted for 97 (27.3%), followed by those with 6–10 years, 63 (17.7%), and 11–15 years, 54 (15.2%). The mean work experience was 10.65 ± 8.77 years. Lastly, 228 (64.2%) respondents reported having received RHIS training, whereas 127 (35.8%) reported that they had not received RHIS training. 


Fig. 1: Level of RHIS Data Quality among Respondents based on Data Quality Dimensions (N=355)
The findings show that completeness of routine health information was generally good among the respondents. A total of 293 (82.5%) respondents had good completeness, while 62 (17.5%) had poor completeness. With respect to timeliness, 235 (66.2%) respondents had good timeliness, whereas 120 (33.8%) had poor timeliness. For accuracy, the findings were more favourable. 327 (92.1%) respondents had good accuracy, while only 28 (7.9%) had poor accuracy. Overall, the findings demonstrate that accuracy was the most favourable dimension of data quality (92.1%), followed by completeness (82.5%), while timeliness had the lowest proportion of good ratings (66.2%). 

Fig 2. Level of data quality based on accuracy among departments of respondents found in different public health facility types (n = 355)

Fig 3. Level of data quality based on data completeness among respondents of various departments found in different public health facility types (n = 355)

Fig 4. Level of data quality based on data timeliness among respondents of various departments found in different public health facility types (n = 355)
Figures 2, 3 and 4 present the distribution of data accuracy, completeness and timeliness, respectively, across primary, secondary and tertiary healthcare facilities.
Figure 2 shows the level of RHIS data quality based on accuracy across primary, secondary, and tertiary public health facilities. Overall, accurate data were more commonly reported than inaccurate data across all three facility types. In primary health facilities, 116 (68.6%) of respondents reported that their departments had accurate data, while 53 (31.4%) reported inaccurate data. Similarly, in secondary health facilities, 65 (74.7%) reported accurate data compared with 25.3% who reported inaccurate data. Tertiary health facilities recorded the lowest proportion of respondents reporting accurate data, at 55 (55.6%), while 44 (44.4%) reported inaccurate data.
Figure 3 presents the level of RHIS data quality based on data completeness across different public health facility types. In primary health facilities, 107 (63.3%) of respondents reported complete data, compared with 62 (36.7%) who reported incomplete data. Among respondents from secondary health facilities, 50 (57.5%) reported complete data, while 37 (42.5%) reported incomplete data. Tertiary health facilities recorded the smallest difference between complete and incomplete data, with 52 (52.5%) reporting complete data and 47 (47.5%) reporting incomplete data.
The findings in Figure 4 show variations in data timeliness across the different levels of health facilities. At the primary level, 49.1% of respondents reported that data were not submitted on time, while 50.9% reported timely submission. Similarly, at the secondary level, 50.6% reported untimely submission compared with 49.4% who reported timely submission. In contrast, tertiary facilities recorded a substantially higher proportion of untimely data reporting: 73.7% of respondents reported that data were not submitted on time, compared with 26.3% who reported timely submission.
Table 2: Association between data-quality dimensions and level of RHIS utilisation
	
	Good utilisation
	Poor utilisation
	
	

	Data-quality dimensions
	n (%)
	n (%)
	χ²
	p-value

	Completeness
	
	
	
	

	Good
	261(89.1%)
	32 (10.9%)
	18.633
	<0.001

	Poor
	42 (67.7%)
	20 (32.3%)
	
	

	Timeliness
	
	
	
	

	Good
	198 (84.3%)
	37 (15.7%)
	0.669
	0.413

	Poor
	105 (87.5%)
	15 (12.5%)
	
	

	Accuracy
	
	
	
	

	Good
	286 (87.5%)
	41 (12.5%)
	14.759
	<0.001

	Poor
	  17 (60.7%)
	11 (39.3%)
	
	



Table 2 presents the association between the three dimensions of routine health information data quality, completeness, timeliness, and accuracy, and the level of utilisation of routine health information among health workers.
For completeness, a statistically significant association was observed between completeness of routine health information and its utilisation (χ² = 18.633, p < 0.001). Among respondents who reported good completeness, 261 (89.1%) had good utilisation of routine health information, while 32 (10.9%) had poor utilisation. In contrast, among those with poor completeness, 42 (67.7%) had good utilisation and 20 (32.3%) had poor utilisation. Regarding timeliness, there was no statistically significant association between timeliness of routine health information and its utilisation (χ² = 0.669, p = 0.413). Among respondents with good timeliness, 198 (84.3%) had good utilisation, while 37 (15.7%) had poor utilisation. Similarly, among those with poor timeliness, 105 (87.5%) had good utilisation and 15 (12.5%) had poor utilisation. For accuracy, a statistically significant association was also observed between accuracy of routine health information and its utilisation (χ² = 14.759, p < 0.001). Among respondents with good accuracy, 286 (87.5%) demonstrated good utilisation, compared with 41 (12.5%) who demonstrated poor utilisation. Among respondents with poor accuracy, 17 (60.7%) had good utilisation, while 11 (39.3%) had poor utilisation. Thus, respondents with good data accuracy were substantially more likely to demonstrate good utilisation of routine health information than those with poor accuracy. The findings demonstrate that completeness and accuracy were significantly associated with utilisation of routine health information, whereas timeliness was not. 
Table 3: Association between Respondents’ Sociodemographic Characteristics and Overall RHIS Data Quality
	
	                             (Data Quality)                 
	
	

	
	Good
	Poor
	
	

	Variables
	n (%)
	n (%)
	χ²
	 p-value

	Marital Status
	
	
	
	

	Not currently married
	67 (57.3%)
	  50 (42.7%)
	9.052
	0.003*

	Married
	96 (40.3%)
	142 (59.7%)
	
	

	Age (years)
	
	
	
	

	≤30
	58 (50.9%)
	56 (49.1%)
	2.412
	0.491

	31 – 40
	42 (47.2%)
	47 (52.8%)
	
	

	41 – 50
	49 (41.5%)
	69 (58.5%)
	
	

	>50
	14 (41.2%)
	20 (58.8%)
	
	

	Sex
	
	
	
	

	Male
	75 (47.2%)
	84 (52.8%)
	0.182
	0.669

	Female
	88 (44.9%)
	108 (55.1%)
	
	

	Educational Qualification
	
	
	
	

	Certificate/Diploma
	77 (40.3%)
	114 (59.7%)
	6.547
	0.038*

	Bachelor’s degree
	51 (49.0%)
	  53 (51.0%)
	
	

	Postgraduate degree
	35 (58.3%)
	  25 (41.7%)
	
	

	Profession
	
	
	
	

	Health Information Officer
	99 (45.8%)
	117 (54.2%)
	0.001
	0.969

	Others
	64 (46.0%)
	75 (54.0%)
	
	

	Facility Type
	
	
	
	

	Primary
	65 (38.5%)
	104 (61.5%)
	19.405
	<0.001*

	Secondary
	34 (39.1%)
	53 (60.9%)
	
	

	Tertiary
	64 (64.6%)
	35 (35.4%)
	
	

	Years of experience
	
	
	
	

	1-5
	76 (53.9%)
	65 (46.1%)
	6.457
	0.091

	6-10
	27 (42.9%)
	36 (57.1%)
	
	

	11-15
	23 (42.6%)
	31 (57.4%)
	
	

	≥16
	37 (38.1%)
	60 (61.9%)
	
	

	RHIS training
	
	
	
	

	Yes
	102 (44.7%)
	126 (55.3%)
	0.357
	0.550

	No
	  61 (48.0%)
	  66 (52.0%)
	
	



Table 3 shows the association between socio-demographic characteristics of respondents and the quality of Routine Health Information System (RHIS) data. The quality of data was classified as either good or poor, and the chi-square test was used to determine whether differences across the categories were statistically significant at the 5% level.
Marital status was significantly associated with RHIS data quality (χ² = 9.052, p = 0.003). Among respondents who were not currently married, 67 (57.3%) had good data quality, while 50 (42.7%) had poor data quality. In comparison, 96 (40.3%) of the married respondents had good data quality and 142 (59.7%) had poor data quality.  The p-value indicates that the observed difference in data quality by marital status was unlikely to have occurred by chance. Age was not significantly associated with RHIS data quality (χ² = 2.412, p = 0.491). Good data quality was reported among 58 (50.9%) respondents aged ≤30 years, 42 (47.2%) aged 31–40 years, 49 (41.5%) aged 41–50 years, and 14 (41.2%) aged above 50 years. Although the proportion of respondents with good data quality appeared to decrease with increasing age, the difference was not statistically significant. Sex was also not significantly associated with RHIS data quality (χ² = 0.182, p = 0.669). Good data quality was observed among 75 (47.2%) male respondents and 88 (44.9%) female respondents, while poor data quality was reported by 84 (52.8%) males and 108 (55.1%) females. The relatively similar distribution between males and females indicates that RHIS data quality did not differ significantly by sex. Educational qualification, however, showed a statistically significant association with RHIS data quality (χ² = 6.547, p = 0.038). Good data quality was reported by 77 (40.3%) respondents with certificate/diploma qualifications, 51 (49.0%) with bachelor's degrees, and 35 (58.3%) with postgraduate degrees. Conversely, poor data quality was highest among respondents with certificate/diploma qualifications (59.7%) and lowest among those with postgraduate qualifications (41.7%). Profession was not significantly associated with RHIS data quality (χ² = 0.001, p = 0.969). Among Health Information Officers, 99 (45.8%) had good data quality and 117 (54.2%) had poor data quality. Similarly, 64 (46.0%) respondents in other professional categories had good data quality, while 75 (54.0%) had poor data quality. A statistically significant association was observed between facility type and RHIS data quality (χ² = 13.073, p = 0.042). Good data quality was reported by 65 (38.5%) respondents from primary health facilities, 34 (39.1%) from secondary facilities, and 64 (64.6%) from tertiary facilities. Conversely, poor data quality was reported by 104 (61.5%) respondents in primary facilities and 53 (60.9%) in secondary facilities, compared with 35 (35.4%) in tertiary facilities. Thus, respondents from tertiary facilities had a substantially higher proportion of good data quality than those from primary and secondary facilities. Years of professional experience was not significantly associated with RHIS data quality (χ² = 6.457, p = 0.091). Good data quality was highest among respondents with 1–5 years of experience (53.9%), followed by those with 6–10 years (42.9%), 11–15 years (42.6%), and 16 years or more (38.1%). Similarly, RHIS training was not significantly associated with data quality (χ² = 0.357, p = 0.550). Among respondents who had received RHIS training, 102 (44.7%) had good data quality and 126 (55.3%) had poor data quality. Among those who had not received training, 61 (48.0%) had good data quality and 66 (52.0%) had poor data quality. The proportion with good data quality was slightly higher among respondents who had not received training, although this difference was not statistically significant. In summary, the findings demonstrate that marital status, educational qualification, and facility type were significantly associated with RHIS data quality, while age, sex, profession, years of experience, and RHIS training were not significantly associated with data quality. 
Table 4: Association between Availability of RHIS Resources and Overall RHIS Data Quality in Public Health Facilities in North-Central Nigeria
	
	                          (Data Quality)                 
	
	

	
	Good
	Poor
	
	

	Variables
	n (%)
	n (%)
	p-value
	

	RHIS reporting tools available
	
	
	
	

	Yes
	161 (55.7%)
	128 (44.3%)
	1.653
	0.199

	No
	31 (47.0%)
	35 (53.0%)
	
	

	Computers available
	
	
	
	

	Yes
	120 (51.5%)
	113 (48.5%)
	1.821
	0.177

	No
	72 (59.0%)
	50 (41.0%)
	
	

	Internet access available
	
	
	
	

	Yes
	145 (53.9%)
	124 (46.1%)
	0.015
	0.904

	No
	47(54.7%)
	  39 (45.3%)
	
	

	Reliable electric supply
	
	
	
	

	Yes
	126 (53.2%)
	111 (46.8%)
	0.243
	0.622

	No
	66 (55.9%)
	52 (44.1%)
	
	

	Management supportive of RHIS activities
	
	
	
	

	Yes
	157 (54.1%)
	133 (45.9%)
	0.002
	0.956

	No
	35 (53.3%)
	30 (46.2%)
	
	

	Data storage devices available
	
	
	
	

	Yes
	106 (49.8%)
	107 (50.2%)
	3.427
	0.064

	No
	86 (60.8%)
	56 (39.4%)
	
	

	Materials for display are available
	
	
	
	

	Yes
	157 (57.3%)
	117 (42.7%)
	4.998
	0.025*

	No
	35 (43.2%)
	46 (56.8%)
	
	

	HMIS data management manual available
	
	
	
	

	Yes
	166 (55.3%)
	134 (44.7%)
	1.216
	0.270

	No
	  26 (47.3%)
	  29 (52.7%)
	
	



Table 4 presents the association between selected resource-related characteristics of respondents and the overall quality of Routine Health Information System (RHIS) data. Regarding the availability of RHIS reporting tools, 161 (55.7%) respondents who reported that RHIS reporting tools were available had good data quality, while 128 (44.3%) had poor data quality. Among those who reported that the tools were not available, 31 (47.0%) had good data quality and 35 (53.0%) had poor data quality. Although good data quality was more common among respondents with available RHIS reporting tools, the association was not statistically significant (χ² = 1.653, p = 0.199). For computer availability, 120 (51.5%) respondents who reported having computers had good data quality, compared with 113 (48.5%) who had poor data quality. Among respondents who reported that computers were not available, 72 (59.0%) had good data quality and 50 (41.0%) had poor data quality. The association was not statistically significant (χ² = 1.821, p = 0.177). Thus, the availability of computers did not show a significant relationship with the overall quality of RHIS data in this study. Similarly, internet access was not significantly associated with RHIS data quality (χ² = 0.015, p = 0.904). Among respondents with internet access, 145 (53.9%) had good data quality and 124 (46.1%) had poor data quality. In comparison, 47 (54.7%) of those without internet access had good data quality, while 39 (45.3%) had poor data quality. The availability of a reliable electricity supply also showed no statistically significant association with data quality (χ² = 0.243, p = 0.622). Among respondents who reported a reliable electricity supply, 126 (53.2%) had good data quality and 111 (46.8%) had poor data quality. Among those without reliable electricity, 66 (55.9%) had good data quality and 52 (44.1%) had poor data quality. With respect to management support for RHIS activities, 157 (54.1%) respondents who reported that management was supportive had good data quality, while 133 (45.9%) had poor data quality. Among respondents who reported a lack of management support, 35 (53.3%) had good data quality and 30 (46.2%) had poor data quality. The association was not statistically significant (χ² = 0.002, p = 0.956). No statistically significant association was observed between the availability of data storage devices and overall RHIS data quality (χ² = 3.427, p = 0.064). Among respondents who reported that data storage devices were available, 106 (49.8%) had good data quality and 107 (50.2%) had poor data quality. In contrast, among those who reported that data storage devices were not available, 86 (60.8%) had good data quality and 56 (39.4%) had poor data quality. The availability of materials for displaying health information was also significantly associated with overall RHIS data quality (χ² = 4.998, p = 0.025). Among respondents who reported that materials for displaying health information were available, 157 (57.3%) had good data quality, compared with 117 (42.7%) who had poor data quality. Conversely, among respondents without such materials, 35 (43.2%) had good data quality while 46 (56.8%) had poor data quality. Finally, the availability of an HMIS data management manual was not significantly associated with overall RHIS data quality (χ² = 1.216, p = 0.270). Among respondents who reported that the manual was available, 166 (55.3%) had good data quality and 134 (44.7%) had poor data quality. Among those who reported that the manual was unavailable, 26 (47.3%) had good data quality while 29 (52.7%) had poor data quality. 
Table 5: Association between Technical Characteristics and Overall RHIS Data Quality among Healthcare Professionals in Public Health Facilities in North-Central Nigeria
	
	                          (Data Quality)                 
	
	

	
	Good
	Poor
	
	

	Variables
	n (%)
	n (%)
	χ²
	p-value

	Did you attend training on RHIS in the last 12 months
	
	
	
	

	Yes
	100 (54.1%)
	85 (45.9%)
	0.000
	0.990

	No
	  92 (54.1%)
	78 (45.9%)
	
	

	On the job RHIS training program
	
	
	
	

	Yes
	154 (56.6%)
	118 (43.4%)
	3.005
	0.083

	No
	38 (45.8%)
	45 (54.2%)
	
	

	Orientation on Utilization of HMIS
	
	
	
	

	Yes
	163 (58.2%)
	117 (41.8%)
	9.102
	0.033*

	No
	29(38.7%)
	  46 (61.3%)
	
	

	HMIS tools recording for daily activities
	
	
	
	

	Yes
	174 (57.6%)
	128 (42.4%)
	10.158
	0.001*

	No
	18 (34.0%)
	35 (66.0%)
	
	

	Electronic devices for routine health information utilization
	
	
	
	

	Yes
	138 (53.1%)
	122 (46.9%)
	0.397
	0.529

	No
	54 (56.8%)
	41 (43.2%)
	
	

	Understand set of indicators
	
	
	
	

	Yes
	165 (57.1%)
	124 (42.9%)
	5.667
	0.017*

	No
	27 (40.9%)
	39 (59.1%)
	
	

	Standardization of indicators in your facility
	
	
	
	

	Yes
	152 (57.1%)
	114 (42.9%)
	3.996
	0.046*

	No
	40 (44.9%)
	49 (55.1%)
	
	

	Health indicator targets displayed in your facility
	
	
	
	

	Yes
	145 (55.1%)
	118 (44.9%)
	0.449
	0.503

	No
	  47 (51.1%)
	45 (48.9%)
	
	

	Discussed the monthly performance progress using the standard indicators
	
	
	
	

	Yes
	159 (56.4%)
	123 (43.6%)
	2.917
	0.088

	No
	33 (45.2%)
	40 (54.8%)
	
	

	RHIS tools correctly and completely filled by the health professionals
	
	
	
	

	Yes
	176 (59.5)
	120 (40.5)
	20.720
	<0.001*

	No
	16 (27.1)
	43 (72.9)
	
	

	Changed the collected data into information
	
	
	
	

	Yes
	159 (55.2)
	129 (44.8)
	0.775
	0.378

	No
	 33 (49.3)
	34 (50.7)
	
	

	Reported the collected data in the last three months
	
	
	
	

	Yes
	176 (57.5)
	130 (42.5)
	10.514
	0.001*

	No
	16 (32.7)
	 33 (67.3)
	
	


Statistical significance was set at p < 0.05. χ² = Pearson’s chi-square statistic; RHIS = Routine Health Information System; HMIS = Health Management Information System.
Table 5 presents the technical characteristics of respondents and their association with the quality of routine Health Information System (RHIS) data. Overall, 192 (54.1%) respondents had good data quality, while 163 (45.9%) had poor data quality. Regarding attendance at RHIS training within the previous 12 months, 100 (54.1%) respondents who had attended training had good data quality, compared with 85 (45.9%) who had poor data quality. Similarly, among respondents who had not attended RHIS training, 92 (54.1%) had good data quality and 78 (45.9%) had poor data quality. There was no statistically significant association between attendance at recent RHIS training and data quality (χ² = 0.000, p = 0.990). For participation in on-the-job RHIS training programmes, 154 (56.6%) respondents who had participated had good data quality, compared with 118 (43.4%) who had poor data quality. Among those who had not participated, 38 (45.8%) had good data quality and 45 (54.2%) had poor data quality. Although the proportion of respondents with good data quality was higher among those who had participated in on-the-job training, the association was not statistically significant (χ² = 3.005, p = 0.083). A statistically significant association was observed between orientation on HMIS utilisation and data quality (χ² = 9.102, p = 0.033). Among respondents who had received orientation on HMIS utilisation, 163 (58.2%) had good data quality and 117 (41.8%) had poor data quality. In contrast, among those who had not received such orientation, 29 (38.7%) had good data quality and 46 (61.3%) had poor data quality. 
Similarly, the use of HMIS tools for recording daily activities was significantly associated with data quality (χ² = 10.158, p = 0.001). Among respondents who used HMIS tools for daily activities, 174 (57.6%) had good data quality and 128 (42.4%) had poor data quality. Among those who did not use the tools, 18 (34.0%) had good data quality, while 35 (66.0%) had poor data quality. With regard to the use of electronic devices for routine health information utilisation, 138 (53.1%) respondents who used electronic devices had good data quality, compared with 122 (46.9%) who had poor data quality. Among respondents who did not use electronic devices, 54 (56.8%) had good data quality and 41 (43.2%) had poor data quality. However, the association was not statistically significant (χ² = 0.397, p = 0.529). Understanding the set of health indicators was significantly associated with data quality (χ² = 5.667, p = 0.017). Among respondents who understood the relevant health indicators, 165 (57.1%) had good data quality and 124 (42.9%) had poor data quality. Conversely, among those who did not understand the indicators, 27 (40.9%) had good data quality and 39 (59.1%) had poor data quality. Standardisation of indicators within the facility was also significantly associated with data quality (χ² = 3.996, p = 0.046). Among respondents who reported that indicators were standardised within their facilities, 152 (57.1%) had good data quality and 114 (42.9%) had poor data quality. In comparison, among those who reported that indicators were not standardised, 40 (44.9%) had good data quality and 49 (55.1%) had poor data quality. The display of health indicator targets within the facility was not significantly associated with data quality (χ² = 0.449, p = 0.503). Among respondents who reported that targets were displayed, 145 (55.1%) had good data quality and 118 (44.9%) had poor data quality. Among those who reported that targets were not displayed, 47 (51.1%) had good data quality and 45 (48.9%) had poor data quality. Similarly, discussion of monthly performance progress using standard indicators was not significantly associated with data quality (χ² = 2.917, p = 0.088). Among respondents who reported discussing monthly performance progress, 159 (56.4%) had good data quality and 123 (43.6%) had poor data quality. In contrast, among those who did not discuss monthly performance progress, 33 (45.2%) had good data quality and 40 (54.8%) had poor data quality. A statistically significant association was observed between the correct and complete filling of RHIS tools by health professionals and data quality (χ² = 20.720, p < 0.001). Among respondents who reported that RHIS tools were correctly and completely filled, 176 (59.5%) had good data quality and 120 (40.5%) had poor data quality. In contrast, among respondents who reported that the tools were not correctly and completely filled, only 16 (27.1%) had good data quality, while 43 (72.9%) had poor data quality. Finally, reporting of collected data within the previous three months was significantly associated with data quality (χ² = 10.514, p = 0.001). Among respondents who had reported their collected data, 176 (57.5%) had good data quality and 130 (42.5%) had poor data quality. Conversely, among those who had not reported their collected data, 16 (32.7%) had good data quality and 33 (67.3%) had poor data quality.



Table 6: Association between Organisational Characteristics and Overall RHIS Data Quality in Public Health Facilities in North-Central Nigeria
	
	                          (Data Quality)                 
	
	

	
	Good
	Poor
	
	

	Variables
	n (%)
	n (%)
	χ²
	p-value

	Routine health information for decision-making
	
	
	
	

	Yes
	179 (55.8%)
	142 (44.2%)
	3.804
	0.051

	No
	  13 (38.2%)
	  22 (61.8%)
	
	

	Staff are aware of responsibilities
	
	
	
	

	Yes
	185 (55.1%)
	151 (44.9%)
	2.403
	0.121

	No
	    7 (36.8%)
	  12 (63.2%)
	
	

	Award in the health facility as a motivation for good work
	
	
	
	

	Yes
	120 (53.3%)
	105 (46.7%)
	0.140
	0.709

	No
	  72 (55.4%)
	  58 (44.6%)
	
	

	Accountability for poor performance
	
	
	
	

	Yes
	137 (56.8%)
	104 (43.2%)
	2.305
	0.129

	No
	  55 (48.2%)
	  59 (51.8%)
	
	

	Are there factors influencing the information use?
	
	
	
	

	Yes
	150 (53.0%)
	133 (47.0%)
	0.657
	0.418

	No
	 42 (58.3%)
	  30 (41.7%)
	
	

	Facility has a data quality check system
	
	
	
	

	Yes
	162 (56.8%)
	123 (43.2%)
	4.426
	0.035*

	No
	  30 (42.9%)
	  40 (57.1%)
	
	

	Regular monitoring and evaluation supervision for the health information system
	
	
	
	

	Yes
	179 (55.9%)
	141 (44.1%)
	4.488
	0.034*

	No
	  13 (37.1%)
	  22 (62.9%)
	
	

	What interval do you receive feedback?
	
	
	
	

	For every report
	119 (60.7%)
	77 (39.3%)
	8.772
	0.012*

	Quarterly
	  60 (48.0%)
	65 (52.0%)
	
	

	Anually
	  13 (38.2%)
	21 (61.8%)
	
	


Statistical significance was set at p < 0.05. χ² = Pearson’s chi-square statistic; RHIS = Routine Health Information System
Table 6 presents the association between selected organisational characteristics of respondents and the overall quality of Routine Health Information System (RHIS) data. Regarding the use of routine health information for decision-making, 179 (55.8%) respondents who reported that routine health information was used for decision-making had good data quality, compared with 142 (44.2%) who had poor data quality. In contrast, among those who reported that routine health information was not used for decision-making, 13 (38.2%) had good data quality, and 22 (51.8%) had poor data quality. Although good data quality was more frequently observed among respondents who reported the use of routine health information for decision-making, the association was not statistically significant (χ² = 3.804, p = 0.051). With regard to staff awareness of their responsibilities, 185 (55.1%) respondents who indicated that staff were aware of their responsibilities had good data quality, while 151 (44.9%) had poor data quality. Among respondents who reported that staff were not aware of their responsibilities, 7 (36.8%) had good data quality and 12 (63.2%) had poor data quality. The difference was not statistically significant (χ² = 2.403, p = 0.121). Similarly, the provision of awards within the health facility as a motivation for good work was not significantly associated with RHIS data quality (χ² = 0.140, p = 0.709). Among respondents who reported that such awards were provided, 120 (53.3%) had good data quality and 105 (46.7%) had poor data quality. Among those who reported that awards were not provided, 72 (55.4%) had good data quality and 58 (44.6%) had poor data quality. Regarding accountability for poor performance, 137 (58.8%) respondents who reported the presence of accountability mechanisms had good data quality, compared with 104 (43.2%) who had poor data quality. Among those who reported the absence of such mechanisms, 55 (48.2%) had good data quality and 59 (51.8%) had poor data quality. Although good data quality was more frequently observed among respondents reporting the presence of accountability mechanisms, the association was not statistically significant (χ² = 2.305, p = 0.129). The perception that there were factors influencing information use was also not significantly associated with overall RHIS data quality (χ² = 0.657, p = 0.418). Among respondents who reported the presence of factors influencing information use, 150 (53.0%) had good data quality and 133 (47.0%) had poor data quality. In comparison, among those who did not identify such factors, 42 (58.3%) had good data quality and 30 (41.7%) had poor data quality. The observed difference between the groups was therefore not statistically significant. A statistically significant association was observed between the presence of a data quality check system and overall RHIS data quality (χ² = 4.426, p = 0.035). Among respondents whose facilities had a data quality check system, 162 (56.8%) had good data quality and 123 (43.2%) had poor data quality. Conversely, among respondents whose facilities did not have a data quality check system, 30 (42.9%) had good data quality, while 40 (57.1%) had poor data quality. Regular monitoring and evaluation supervision of the health information system was also significantly associated with overall RHIS data quality (χ² = 4.488, p = 0.034). Among respondents who reported regular monitoring and evaluation supervision, 179 (55.9%) had good data quality and 141 (44.1%) had poor data quality. In contrast, among those who did not report regular supervision, 13 (37.1%) had good data quality and 22 (62.9%) had poor data quality. The frequency of feedback was significantly associated with overall RHIS data quality (χ² = 8.772, p = 0.012). Respondents who received feedback for every report had the highest proportion of good data quality, with 119 (60.7%) having good data quality and 77 (39.3%) having poor data quality. Among those who received quarterly feedback, 60 (48.0%) had good data quality and 65 (52.0%) had poor data quality. The lowest proportion of good data quality was observed among respondents who received feedback annually, of whom 13 (38.2%) had good data quality and 21 (61.8%) had poor data quality.
4. Discussion
4.1 Level of Data Quality of Routine Health Information System in Public Health Care Facilities in Federal Capital Territory (FCT) Nigeria 
The findings demonstrate that the quality of routine health information among the respondents was generally favourable across the three assessed dimensions of completeness, timeliness, and accuracy. However, there were important differences between the dimensions, with accuracy emerging as the strongest aspect of data quality, followed by completeness, while timeliness was the weakest. This pattern suggests that health workers were generally able to record and produce accurate and sufficiently complete information, but challenges remained in ensuring that routine health information was submitted within the required reporting period.
The relatively good level of completeness observed in the study is consistent with findings from previous studies. Doka et al. (2025), in their assessment of routine health information in Gofa Zone, Southern Ethiopia, reported high levels of data completeness. The authors noted that improvements in monitoring and evaluation systems and strong emphasis on report submission may have contributed to the favourable level of completeness. Similarly, a systematic review of routine health and nutrition data in Ethiopia found considerable variation in reporting completeness across studies, although completeness was generally better than some other dimensions of data quality (Zerfu et al., 2025).
The good level of completeness in the present study may indicate that health workers generally record the required information and submit reports containing most of the expected data elements. Completeness is particularly important because missing information can limit the ability of health managers to accurately assess service coverage, identify gaps and allocate resources (Zerfu et al., 2025). The favourable finding may therefore reflect the availability of reporting tools, routine monitoring of reporting activities and familiarity of health workers with RHIS requirements. 
In contrast, timeliness was the least favourable dimension in the present study. This finding is consistent with evidence from several previous studies, which have identified timeliness as one of the persistent weaknesses of routine health information systems. Doka et al. (2025), for example, reported substantially lower performance for report timeliness compared with completeness and accuracy. They identified shortages of reporting tools, inadequate training and challenges at lower-level facilities as factors contributing to delays in reporting. Likewise, a mixed-methods study conducted across health facilities in Ethiopia found considerable variation in timeliness across indicators, with some types of reports experiencing substantial delays (Adane et al., 2021). The study linked these challenges to weaknesses in documentation, availability of source documents and the processes through which information moves from health facilities to higher administrative levels (Adane et al., 2021).
The finding that accuracy was the most favourable dimension is encouraging and is comparable with findings from other studies. Doka et al. (2025) reported relatively high data accuracy in Southern Ethiopia and observed that accuracy was better than timeliness. Their findings nevertheless showed that some facilities experienced over-reporting and under-reporting, which the researchers associated with incomplete source documents, inadequate documentation practices, and shortages of registers and tally sheets. Similarly, studies of RHIS data quality in Ethiopia have demonstrated that accuracy can be relatively strong even when completeness and timeliness remain problematic (Zerfu et al., 2025).
However, the present finding differs from the results of a study conducted in Addis Ababa, Ethiopia, where the overall quality of RHIS data was found to be below the expected national standard. The study identified inadequate health information system competencies, ineffective performance monitoring mechanisms, and insufficient supervision as important contributors to poor data quality (Haftu et al., 2021). The difference may be related to variations in health-system organisation, availability of reporting resources, staff capacity, supervision and the methods used to assess data quality (Haftu et al., 2021).
The pattern observed in the present study also reflects the broader evidence that data quality is multidimensional and that satisfactory performance in one dimension does not necessarily imply satisfactory performance in all dimensions. A study in West Gojjam, Ethiopia, emphasised that RHIS data quality encompasses accuracy, completeness, timeliness and other dimensions, and that weaknesses in any of these areas can compromise the usefulness of health information for decision-making (Chekol et al., 2023). More recently, a systematic review found substantial variation in completeness and timeliness of routine health information across Ethiopian studies, with human-resource constraints, inadequate capacity building, behavioural factors and infrastructural deficiencies identified among the major contributors to poor data quality (Zerfu et al., 2025). Generally, the findings indicate that accuracy and completeness of RHIS data were relatively strong, whereas timeliness represented the principal area of weakness. The high level of accuracy suggests that health workers generally provide information that corresponds reasonably well with the records and activities from which it is generated. Similarly, good completeness indicates that most required information is captured and reported. However, the comparatively weaker timeliness suggests that delays in documentation, compilation, verification or submission may still occur. 
4.2 Factors Associated with Routine Health Information System Data Quality
The findings of this study indicate that RHIS data quality was associated with a combination of technical, operational, and organisational factors. This suggests that the quality of routine health information depends not only on the availability of resources but also on healthcare professionals’ understanding of information management procedures, their routine data management practices, and the level of organisational support provided within health facilities.
Regarding technical and operational factors, orientation on HMIS utilisation was significantly associated with data quality. Respondents who had received orientation demonstrated better data quality than those who had not. This finding suggests that practical orientation may improve healthcare professionals’ understanding of reporting procedures, documentation requirements, and the appropriate use of routine health information tools. Similarly, the significant association between daily use of HMIS tools and data quality indicates that regular engagement with these tools may strengthen familiarity with reporting formats and improve documentation practices. Understanding and standardisation of health indicators were also significantly associated with data quality, highlighting the importance of ensuring that healthcare professionals understand the indicators they are expected to record and report. Differences in interpretation of indicators may result in inconsistent documentation, incomplete reporting, and inaccurate information.
The significant association between correct and complete filling of RHIS tools and data quality further emphasises the importance of proper documentation at the point of data generation. Likewise, the association between recent reporting and data quality suggests that adherence to reporting schedules is an important component of effective routine information management. However, attendance at RHIS training within the previous 12 months and participation in on-the-job training were not significantly associated with data quality. This finding suggests that exposure to training alone may not necessarily translate into improved data quality unless the knowledge acquired is reinforced through practical orientation, regular application, and supportive supervision.
The organisational findings further demonstrate the importance of institutional mechanisms for maintaining RHIS data quality. The presence of a data quality checking system was significantly associated with data quality, suggesting that routine verification and review of reported information may help identify errors, omissions, and inconsistencies before data are submitted or used for decision-making. Similarly, regular monitoring and evaluation supervision was significantly associated with data quality. This finding highlights the role of supportive supervision in ensuring compliance with reporting standards, identifying weaknesses in documentation, and providing opportunities for corrective action. The significant association between feedback frequency and data quality also suggests that timely feedback may help healthcare professionals recognise reporting errors and improve subsequent data management practices.
These findings are consistent with the study by Solomon et al. (2021) in Southern Ethiopia, which identified complete filling of registration and tally forms, data quality checks, supervision, and training as important factors associated with HMIS data quality. Similarly, a study conducted in the Harari Region of Ethiopia found that the availability of trained staff and the provision of feedback were significantly associated with good RHIS data quality. These similarities reinforce the importance of routine verification, staff competence, supervision, and feedback in improving the quality of health information.
The present findings are also consistent with Chekol et al. (2023), whose study in West Gojjam, northwest Ethiopia, identified inadequate feedback mechanisms, delays in completing data records, insufficient training, and lack of data-use practices as barriers to RHIS data quality. They further reported that knowledge of roles and responsibilities and problem-solving skills were significantly associated with data quality. These findings demonstrated that inadequate supervision, limited health information system competencies, and weak performance-monitoring mechanisms contributed to poor RHIS data quality. These studies support the present finding that data quality improvement requires a combination of staff competence and functional organisational support (Yehula et al., 2023).
However, the absence of a significant association between recent RHIS training, on-the-job training, and data quality differs from the findings of Solomon et al. (2021), who reported that training was significantly associated with HMIS data quality in Southern Ethiopia. Shama et al. (2021) also found that the availability of trained staff capable of completing reporting formats was significantly associated with good data quality in the Harari Region. This difference may reflect variations in the content, frequency, quality, and practical application of training across study settings. It may also suggest that training attendance alone is insufficient to improve data quality without continuous technical support and opportunities to apply acquired skills in routine reporting activities.
Furthermore, the present study found no significant association between data quality and the use of routine health information for decision-making, staff awareness of responsibilities, motivation through awards, accountability for poor performance, or perceived factors influencing information use. This contrasts the findings from Chekol et al. (2023), where health professionals' motivation and emphasis on data quality were strongly associated with RHIS data quality. The difference may be attributable to variations in organisational culture, management practices, and the extent to which information-use activities are integrated into routine facility operations.
5. Conclusion
The study showed that the overall quality of Routine Health Information System (RHIS) data among healthcare professionals in public health facilities in the Federal Capital Territory (FCT), Nigeria, was moderate, with just over half of the respondents demonstrating good data quality. Among the assessed dimensions, accuracy recorded the highest level of good performance, followed by completeness, while timeliness had the lowest. The findings further revealed that RHIS data quality was significantly associated with selected technical, operational, and organisational factors. Specifically, orientation on HMIS utilisation, regular use of HMIS tools, understanding and standardisation of health indicators, correct and complete filling of RHIS tools, timely data reporting, availability of a data quality checking system, regular monitoring and evaluation supervision, and frequency of feedback were significantly associated with data quality.
Based on these findings, it is recommended that health authorities in the FCT and managers of public health facilities strengthen RHIS data quality through regular orientation, training, and capacity-building programmes for healthcare professionals, with emphasis on the interpretation of health indicators, proper completion of reporting tools, and timely submission of routine health data. Facility managers should also institutionalise routine data quality assessment mechanisms, strengthen monitoring and evaluation supervision, and ensure regular feedback on reported data. These interventions are essential to improve the accuracy, completeness, and timeliness of RHIS data and ensure reliable health information is available for evidence-based planning, monitoring, and decision-making. Future studies should explore the effectiveness of targeted data quality improvement interventions and assess their long-term impact on RHIS performance and healthcare service delivery in public health facilities.
Limitations of the Study
This study had some limitations that should be considered when interpreting the findings. First, the cross-sectional design limits the ability to establish causal relationships between the identified technical, operational, and organisational factors and RHIS data quality. Second, the study relied primarily on self-reported information from healthcare professionals, which may have been affected by recall bias and social desirability bias, potentially resulting in over- or under-reporting of actual RHIS practices. Third, the assessment of data quality was based on respondents' reported experiences and practices, which may not fully reflect the actual quality of data recorded in facility registers and reporting systems. Furthermore, the study was restricted to public health facilities in the Federal Capital Territory (FCT), Nigeria; therefore, the findings may not be generalisable to private health facilities or other states with different health system structures and resources. Despite these limitations, the study provides useful insights into the factors influencing RHIS data quality and highlights areas requiring improvement in public health facilities.
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% of respondents in departments who reported not on time	
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