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Abstract 

Background: Effective and efficient health care services need evidence-based decisions, and these decisions should 

rely on information from high-quality data. However, despite a lot of efforts, routine health data is still claimed to 

be not at the required level of quality. Previous studies have primarily focused on organization-related factors while 

little emphasis was given for perception and knowledge of service providers' gaps. Therefore, this study aims to 

evaluate the quality of data generated from routine health information systems and factors contributing to data 

quality from diverse aspects. 

Objective:  This study aims in assessing the quality of routine health information system data generated from health 

facilities in Addis Ababa city administration, providing the level of data quality of routine health information system, 

and factors affecting it. 

Method: A cross-sectional study was conducted on 568 health professionals from 33 health centers selected 

randomly using a two-stage sampling method. A qualitative study was also conducted using 12 key informants.  

Result: The overall regional data quality level was 76.22%. Health professionals' motivation towards routine health 

care data have shown a strong association with data quality, (r (31) =.71, p<.001). Lack of adequate Health 

information system task competence, non-functional PMT, and lack of supervision was also commonly reported 

reasons for poor data quality.  

Conclusion: This review has documented the data quality of routine health information systems from health centers 

under Addis Ababa city. Overall data quality (76.22%) was found to be below the national expectation level, which 

is 90%. The study emphasized the role of behavioral factors in improving the quality of routine health care data. 

[Ethiop. J. Health Dev. 2021; 35(SI-1): 15-24 ] 

Keywords: RHIS, Accuracy, completeness, timeliness, consistency, Addis Ababa 

 

Background  

A Routine Health Information System(RHIS) is a 

system designed for regular collection, processing, use, 

and dissemination of health-related data to improve the 

management of programs, resources, and health care 

outcomes (1).  

 

RHIS has been practiced for over a century globally. 

However, it was restricted to developed countries. 

Developing countries start to emphasize RHIS 

recently(2). Ethiopia has also started to implement The 

Health Management Information System (HMIS) in 

2008 which is designed to generate routine data use for 

decision making at different levels of the health 

system(3). It starts with 108 indicators for monitoring 

the performance of various health services and the 

availability of health resources. However, due to the gap 

in monitoring the Health Sector Development Plan 

(HSDP), the emergence of new initiatives such as new 

vaccines (MCV2, HPV1, HPV2and IPV) and 

community based neonatal care and nutrition service, 

and the focus on new priorities such as emerging 

diseases and expansion of control programs like NCD,  

those indicators have been revised in 2014 to be 122 and 

again revised to a total of 131 indicators in 2017 through 

discussions and consultations with stakeholders(4,5). 

 

The growing need for information by quantity and 

quality in the health sector drives the information 

revolution to be one of the four transformation agendas 

in HSTP. The main objective of this reform is to enhance 

the use of accurate and reliable information for decision 

making at the local level through a radical shift from the 

traditional way of data utilization to systemic 

information management by promoting the culture of 

information (6). 

 

Effective and efficient health service policy needs a 

reliable routine health information system that can 

generate quality health care data for assessing whether 

the desired result has been achieved after an action is 

taken to solve a problem(7). However, in developing 

countries data from RHIS are often untimely, 

incomplete, inaccurate, and inconsistent (8–13).  

 

The National Health Data Quality Review, conducted in 

2018 using the World Health Organization’s data quality 

review tool, results show that in Ethiopia, health 

facilities’ Data quality remains low throughout the 

country(14).  

 

Improved data quality leads to better decision-making 

across an organization. So, excellence in data quality 

enables health care organizations to plan and provide 

effective and efficient service for users and to meet their 

target(15).  

 

Routine health information system data quality is 

affected by several factors, PRISM framework groups 

factors that contribute to data quality into three 

categories(16).   

 

Technical determinants 

Technical determinants are factors that are related to 

technology to develop, manage, and improve RHIS 

processes and performance. Those factors are referred to 

as the development of indicators, designing data 

collection forms, and preparing procedural manuals, 

processes, systems, and methods(16). The effect of 
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technical factors on RHIS is supported by an empirical 

investigation on data warehouse adaptation; the study 

claims the complexity of IT infrastructures is a key 

determinant for the adaption of new information 

systems(17). Besides having the right user attitude and 

skills with good leadership, designing a user-friendly 

health information system is inevitable for data quality 

improvement (18).  

 

Organizational determinants 

These factors can be the type and size of facility, culture, 

politics, hierarchy, planning and control system, 

strategy, management, and communication. The PRISM 

framework considers organizational determinants key 

for affecting performance. It defines this category as all 

those factors that are related to organizational structure, 

resources, procedures, support services, and culture to 

develop, manage, and improve RHIS processes and 

performance(16,18). In addition to organizational 

structures, such as the availability of sufficient room for 

HMIS activity, external factors like inadequate 

supporting infrastructures, like electric power supply, 

poor road transportation, and telecommunication affect 

RHIS performance significantly (19–21). 

 

Behavioral determinants  
In Addition to technical and organizational factors, 

individual-level factors affect the practice of RHIS 

tasks(22–26). If people appreciate the usefulness of 

RHIS tasks, feel confident and competent in performing 

the task, and perceive that the task’s complexity is 

challenging but not overwhelming, then they will 

complete the task persistently(16). 

 

Previous studies done on RHIS performance have 

limitations to give a clear image of the level of data 

quality and factors contributing to data quality. Some are 

program-specific studies that use indicators from only 

one program area and others are done on a single 

facility. Therefore, in this study indicators from multiple 

program areas were incorporated and a total of 33 

facilities from all sub-cities of Addis Ababa city 

administration were included. 

 

The introduction of a web-based reporting platform at 

the facility level helps in the standardization of data 

collection which ultimately improves data quality.  

However, there is a lack of research-based evidence on 

the current state of data quality in Addis Ababa after the 

introduction of DHIS2. 

 

Accurate and reliable patient data, such as past medical 

history, have a substantial role in improving patient 

health outcomes. Health professionals are more likely to 

give better and safe care if their decision is based on 

accurate and reliable data. So, information from the 

patient folder has a substantial role in the quality of care. 

However, to the knowledge of the author, previous 

studies were not considering its role. So, this study aims 

to incorporate medical records data quality assessment. 

 

Objective   

General objective: to assess the quality of routine health 

service data and factors contributing to data quality 

collected in health centers of Addis Ababa City 

Administration in 2020. 

 

Specific objectives 

 To Assess the timeliness of routine health data in 

Addis Ababa City Health Centers in 2020. 

 To Assess the completeness of routine health data 

in Addis Ababa City Health Centers in 2020. 

 To Assess the consistency of routine health data in 

Addis Ababa City Health Centers in 2020. 

 To Assess the accuracy of routine health data in 

Addis Ababa City Health Centers in 2020. 

 To identify factors contributing to the data quality 

of routine health information system in Addis 

Ababa City Health Centers in 2020. 

 

Method 

Study Area 

Addis Ababa is the capital city of Ethiopia with a total 

population of 3,774,000 according to an estimate of the 

Central Statistical Agency(27). Addis Ababa is one of 

the two city administrations of the Federal Democratic 

Republic of Ethiopia. The city has three administrative 

levels: city administration at the top, ten sub-cities, and 

126 woredas. Addis Ababa Health Bureau is responsible 

for the overall health activity in the city. The city has 99 

health centers, 40 private hospitals, and 12 state-run 

hospitals. The city has also 89 higher,110 medium, 98 

lower, and 90 specialized clinics. 

 

The target population for the study is all public health 

centers in Addis Ababa City administration. All 

functional health centers during the data collection 

period were included. Health centers converted to 

COVID-19 treatment centers were excluded.  

 

Study design and period  

The study used a mixed method approach. The mixed 

study approach is the type of research in which the 

researcher merges elements of quantitative and 

qualitative research approaches to expand and 

strengthen the study’s conclusion(28). A facility-based 

cross-sectional study was conducted to assess the data 

quality level of health centers and factors affecting it in 

May 2020. The qualitative study was conducted in June 

2020 for the corporation and enhancement of survey 

results. 

 

Study variables 

Dependent variable: Routine health service data quality  

Independent variables:  

Behavioral determinants  

Organizational determinants  

Technical determinants  

 

Data collection procedures 

Quantitative data was collected using the customized 

performance of routine health information system 

management tools. These tools were developed for the 

evaluation of RHIS performance. OBAT, MAT, and 

facility checklist tools were used to collect behavioral 

and organizational determinants of routine health data 

quality. 
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A key informant interview was the method used to 

collect the qualitative data. A semi-structured interview 

guide was used to interview 12 key informants. Service 

provider staff in health centers, HMIS focal persons, 

facility managers, sub-city officials, and regional health 

bureau officials were interviewed face to face by the 

researcher. 

 

Sample size and Sampling process  

Facility sample size calculation involves kappa statistics 

as measuring the quality of data depends on the 

agreement between reported data and recounts from 

source documents. The agreement is a product of 

marginal prevalence (i.e., the chance of finding both the 

source document and monthly report), and the expected 

proportion of agreement (P1) in the counts for the key 

service outputs being confirmed from the source 

document and monthly reports. Here we have two 

percentages of agreements: minimum acceptable 

agreement (Po) and expected agreement by the study 

(P1). Since there was not enough knowledge concerning 

to availability of source documents and monthly reports, 

30% marginal prevalence of finding both documents 

were considered. Accordingly, 

   α type1error value=0.05 

   β power =80%          

   Po = 75% 

P1 = 95% 

Marginal prevalence(π) = 30%  

Non centrality (λ) is expressed as a function of sample 

size and test statistics, the value of λ for α of 0.05, β 80% 

and degree of freedom 1 is 7.849 so, 

𝑁 =
𝜆

(𝑝1 − 𝑝𝑜)2{
𝑃𝑜

(𝑝𝑜 + π × 2 − 1)(po − π × 2 + 1)
+

1
(1 − 𝑃𝑜)

}
 

 

𝑁 =
7.849

(0.95 − 0.75)2{
0.75

(0.75 + 0.3 × 2 − 1)(0.75 − 0.× 2 + 1)
+

1
(1 − 0.75)

}
 

N=33  

Using a probability proportional sampling method 33 

health centers were selected from a total of 99 health 

centers from the ten sub-cities.  

Sample size determination to assess service provider 

behavioral factors contributing to data quality  was 

based on single proportion formula taking estimated 

proportion assuming 60% prevalence observed HMIS 

task competence in southern Ethiopia(29) and 95% 

confidence level, 5% margin of error taking design 

effect 1.5 and 5 % non-response rate 

 

n=        
 (𝟏.𝟗𝟔)𝟐(𝟎.𝟔𝟎(𝟏−𝟎.𝟔𝟎))∗(𝟏.𝟓)

(𝟎.𝟎𝟓)𝟐  =554 

Adding 5% for non-response final sample size were 582 

health professionals. Health professionals were selected 

using a two-stage sampling method. First, a sample of 

health centers was selected randomly, and then a sample 

of staff within the facility.  

 

Operational definition  

Good quality of data is  

1. data accuracy score ranges from 90% to 110% 

and  

2. completeness scores greater than 95% and 

3. consistency Modified Z- score below 3.5 

4. report summited before the deadline 

(26𝑡ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑛𝑡ℎ) 

Health facility data quality was assessed using four 

dimensions; a weighted average of those dimensions 

was used to compute a single weighted measure of data 

quality. Table 1  the weight given for data quality 

dimensions (30).  

 

Table 1: Weight given for data quality dimensions, in Addis Ababa city health centers, 2020 

Dimension  Weight  

Accuracy 0.40 

Completeness 0.30 

Timeliness 0.20 

Consistency 0.10 

 

Completeness 
To calculate Completeness three metrics which are 

completeness of facility report, completeness of 

indicator data, and source document completeness were 

assessed. 

 

Timeliness of facility reporting: is measured by 

whether the facility date of report submission to the 

highest level is not beyond the deadline. DHIS2 

generated health center's timeliness score was used for 

this metric. 

 

Consistency  
Internal consistency of reporting data: Consistency of 

reported data from 12 program indicators over one year 

was assessed. The percentage of extreme outlier months 

within the health facility report for the selected 

indicators were computed. 
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Consistency between related indicators: Consistency 

between the number of children under one year of age 

who have received the third dose of pentavalent vaccine 

and the number of children under one year of age who 

have received the third dose of pneumococcal vaccine 

was also assessed. 

 

Accuracy 
Accuracy of reported data assessed using verification 

factor. It is calculated by dividing recounted data from 

the source document for the selected indicators by 

reported value. Fourteen indicators were selected for 

assessing data accuracy.  

 

Data cleaning and analysis 

Data were entered using Epi-info version 7 and cleaned 

for missing value and exported to SPSS version 23 for 

analysis. Descriptive statistics using mean, median, and 

modified standard deviation estimates were used for 

measuring dimensions of data quality. Besides, 

correlation and non-parametric tests were conducted 

between the data quality score of health centers and data 

quality indicators. One-way ANOVA was also 

conducted to assess whether data quality dimensions 

scores of health centers vary across sub-cities. 

 

The audio files from the interviews were transcribed and 

then translated into the English language carefully. After 

a verbatim transcription Codes, codebook, and networks 

were created using Atlas ti version 7.5 software. 

Thematic analysis method was used to find similar 

patterns from the interviews to form themes representing 

the major streams of thought of the interviewees. The 

identified themes were later connected to identify 

factors affecting the quality of data from the routine 

health information system.  

 

A two-day training was given to three BSc degree nurse 

graduates and three diploma health informatics 

technician graduates as data collectors and two MSc 

degree public health graduates as supervisors. A pretest 

of the data collection instruments was conducted on 20 

health professionals to identify survey items that may 

need modification. 

 

Ethical clearance was obtained from the institutional 

research review board of Addis Ababa University, 

College of Health Science and Addis Ababa public 

health research and emergency management directorate. 

Permission was also served by the respective health 

center management and informed written consent was 

also gained from each respondent. 

 

Result 

A total of 33 health centers in Addis Ababa city were 

included in the study. A total of 568 respondents from 

different departments and service areas were involved 

making the overall response rate to be 97.6%. Regarding 

service year, 277 (48.8%) of them have less than five 

years of experience. Related to position in the 

organization, from the total of respondents, 406(71.5%), 

101(17.8%), and 61(10.7%) were medical staff, 

department heads, and data clerks, respectively. 

 

Data Quality 

The overall regional data quality was 76.22%, ranging 

from 68% at Yeka health center to 92% at Shiromeda 

health center. Table 2 presents the data quality level of 

health centers aggregated by their sub-city. 

 
Table 2: Data quality status of health centers aggregated by sub-city in Addis Ababa, May 2020 

Sub-city Completeness  Timeliness Accuracy Consistency Data Quality 

Addis Ketema 87.22 66.67 78.00 96.27 80.33 

Akaki Kality 93.14 22.22 77.00 96.20 72.81 

Arada  92.13 66.67 64.67 97.90 76.63 

Bole 85.96 55.56 80.33 96.97 78.73 

Gulele 93.30 33.33 73.00 96.98 73.55 

Kirkos 93.65 77.78 71.00 97.90 81.84 

Kolfe Keraniyo 92.36 25.00 92.00 98.23 79.33 

Lideta 93.42 16.50 77.50 97.90 72.12 

Nifas-silk Lafto  89.18 41.67 74.25 96.18 74.40 

Yeka 91.16 13.33 82.20 96.52 72.55 

Regional  91.15 41.87 77.00 97.11 76.22 

 

Consistency  

From a total of 4752 monthly reports, 148 monthly 

reports were outliers. Thus, about 3% of reports from 

health centers in Addis Ababa city were inconsistent. 

Consistency between related indicators is evaluated by 

comparing Penta3 and PCV3 reported data. The result 

looks good no sub-city has a largely discrepant value, 

(Regional ratio was 100%, Sd =1.37%). 

 

Accuracy 

The average report accuracy in Addis Ababa city 

administration health centers is 77.67%, sd =9.65. Only 

five (15.5%) health centers’ monthly reported data were 

within the acceptable threshold of accuracy (90%-

110%). Median verification factor calculation of 

program indicators shows that only 8 out of 14 were in 

an acceptable range of deviation. The number of malaria 

tests and total contraceptive acceptors was over-reported 

by 11%. The number of adults and pediatric patients 

with an undetectable viral load in the reporting period 

was under-reported by 11%. 
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Timeliness  

The timeliness of the health centers report was assessed 

using the DHIS2 generated timelines report. The median 

report timeliness score of the health centers was 33.33%, 

ranging from 0%-100%. 

 

DHIS2 considers the last date of the data edition for 

timeliness report and with every data correction of a 

given monthly report after deadline day, the timeliness 

score will be reduced by 10%. Due to this, in order not 

to lower the monthly performance, some HMIS focal 

prefers to adjust incorrect data elements lately even after 

quarter reports had been submitted. That is why 

correlation analysis between the monthly health center's 

timeliness and accuracy score shows a mild negative 

correlation, (r (31) =-.36, p=0.038). 

 

Completeness 

Report and source document completeness were 93.93% 

and 96%, respectively. However, monthly reports 

significantly lack to incorporate indicators for diabetic 

patients who visited the facility, P-value of (0.012). 

One-sample Wilcoxon signed-rank test results also 

showed, median Verification factor for the number of 

diabetic patients visiting in the reporting month was 

significantly different from the ideal median value of 1 

(see tables 3 and 4). 

 
Table 3: Completeness of indicator data in Health centers, Addis Ababa, Ethiopia 2020 

 

Table 4: Median VF of data elements and deviations from the ideal value, Addis Ababa,2020 

Indicator Median Minimum Maximum Range P-

value 

DM 1.02 0.91 25.35 24.44 .044 

HTN 1.03 0.52 30.91 30.39 .114 

ANC1 1.01 0.88 1.54 0.66 .060 

ANC4 1.00 0.82 1.89 1.07 .696 

VL 1.11 0.51 6.33 5.82 .057 

Malaria test  0.89 0.04 3 2.96 .513 

Penta3 1.00 0.18 2.19 2.01 .398 

VCT 1.00 0.17 1.99 1.82 .069 

Prescription 1.00 0.41 38.29 37.88 .211 

TT1 1.00 0.45 1.41 0.96 .452 

New contraceptive acceptors 0.97 0.52 18.69 18.17 .100 

Total contraceptive accepters  0.89 0.28 1.95 1.67 .014 

New TB case 1.00 0.23 1.17 0.94 .655 

TB case on treatment 1.00 0.23 1.17 0.94 .655 

 

When a key informant was asked of the reason for it: 

“One factor is those indicators are recent and weren’t 

included in the revised HMIS. Some sub-cities have 

printed out that section to fill in the added indicators and 

report using that. So, what we do for the near future is 

that there’s a new form of registry ordered so the 

facilities are supposed to be using that afterward since 

we already gave them the softcopy” 

Factors of Data Quality    

In this study 49.5% of staff and 98.4% of HMIS focal 

persons are trained and 74%, 83%, and 72% of 

respondents perceived that they could perform data 

quality checks, interpret data, and prepare data visuals, 

respectively (see figure 1).  

 

  

Sub-City 

ANC1 Penta1 DM patients 

visited the 

facility  

Number of 

OPD visits 

received 100% of 

prescribed drugs   

1 Addis Ketema 100% 100% 38.9%  100% 50% 

2 Akaki /Kality 100% 97% 44.4% 100% 86% 

3 Arada 100% 100% 41.6% 97% 86% 

4 Bole 100% 100% 44.4% 100% 56% 

5 Gulele 100% 100% 44.4% 100% 100% 

6 Kirkos 100% 100% 42% 100% 100% 

7 Kolfe 100% 100% 41.6% 100% 100% 

8 Lideta 100% 100% 45.8% 100% 100% 

9 Nifas silk  100% 100% 37.5% 96% 64.5% 

10 Yeka 100% 100% 36.6% 90% 73.3% 

Reginal  100% 99.7% 41.72% 98.30% 81.58% 
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 Figure 1: Perceived Confidence Level for HMIS Tasks staff in Health centers in A.A, Ethiopia 2020  

 

 
Figure 2: perceived Culture of information use in Health centers, Addis Ababa Ethiopia 2020 

 

Results of correlation test indicated that there was a 

strong positive association between health center data 

quality level and the percentage of staff who perceive 

that the organization promotes a culture of evidence-

based decision making, (r (31) =.78, p<.001). 

 

Correlation test result also indicated that the motivation 

of service providers and health center data quality was 

found to be strongly positively correlated, (r (31) =.71, 

p<.001). A key informant also mentioned a lower 

motivation level as a root cause for poor data quality. 

Some health professionals do not consider recording and 

reporting as part of their routine activities or they just 

give more priority to the clinical part and lesser attention 

to data quality. The quantitative part of this study also 

strengthens this finding, 58.69% of respondents 

included in the survey find collecting or recording data 

to be tedious activity and 52.72% of participants feel that 

data collection/recording is not the responsibility of 

healthcare providers.  

This behavior is mainly manifested by physicians at 

health centers but not limited to them. A respondent 

emphasized this like: 

“The staff as well tend to give less attention to reporting 

and they don’t give it as much value as treating patients 

when there’s workload…Some staff members even asked 

me what am I being paid for and that it's just my 

job/responsibility” 

 

The Presence of parallel reporting and unstandardized 

source documents have also their own implications on 

service provider's perception toward routine health data 

collection practice. The respondent emphasis this like: 

“The problem arises when there are other 

organizations/partners that have their own need too and 

this is mainly shown in HIV/AIDS programs. For 

instance, if you go and see the ART room there are more 

than 10 registry forms and I know this should be 

harmonized and integrated into that of the Ministry of 

84%

83%

72%

83%

74%

0% 20% 40% 60% 80% 100%

perform data quality checks

calculate indicators

 prepare data visuals

interpret data

use information for problem solving

percentage

H
M

IS
 t

a
sk

s

64% 65% 68%
62%

70%
66%

0%

20%

40%

60%

80%

100%

 Evidence-based

decision making

 Emphasis to

data quality

 Promotion of

Problem

Solving

 Sharing

Information

between Levels

 Sense of

Responsibility

 Empowerment

and

Accountability



Mixed-methods assessment of Routine Health Information System (RHIS)     21 
 

Ethiop. J. Health Dev.2021; 35(SI-1) 

Health and this problem has been there for a long time 

and hasn’t yet been solved”. 

 

One Way ANOVA and Kruskal Wallis test results show 

data quality were significantly different across sub-

cities. This could be due to gaps in supervisory visit. 

From the sampled 33 health centers only 16(48.5%) of 

them had received a supervisory visit within the last 

three months. A chi-square test of independence was 

performed to examine the relationship between health 

facility data quality and having a supervisory visit and 

the relation between these variables was significant, X2 

(1, N = 33) = 6.79, p = .009. Facilities that received 

supervisory visits were more likely to have better data 

quality than those without. 

 

All sampled health centers had performance monitoring 

team (PMT) and Logbook assessment shows that from 

the selected three months for review all health centers 

had at least two recorded meetings. However, non-

functional PMT meeting was mentioned as the main 

cause of the data quality problems by the administrative 

unit key informants. The performance monitoring 

meetings that were designed for the sole purpose of 

improving data quality are not functional enough to 

increase data quality. When asked about the 

functionality of PMT meetings, an administrative level 

participant said this: 

“We have noticed that all of the meetings are written 

and signed by one person. We have even observed in 

some facilities people trying to run around to get the 

signatures of the medical director and the core 

processor on the PMT agenda notebook when we do 

sudden visits”  

 

Discussion  

The overall data quality of health centers under Addis 

Ababa city Administration is found to be 76.5% and 

majority of health centers’ reported data were not within 

the expected threshold level of accuracy (90%-110%). 

Only 15.5% of facilities reported accurately, which is 

lower than the study conducted in Nigeria where 54.17% 

of facilities reported accurately(31). One reason for this 

difference is the tighten (10%) tolerance of data 

accuracy in this study compared to 15% of tolerance 

taken by the later study.  In this study, the data quality 

problems were observed in all indicators. Nevertheless, 

the data accuracy assessment was not equally poor 

across program areas. An evaluation of the accuracy of 

HIS data in the Southern Nations, Nationalities and 

People’s Region  (SNNPR), Ethiopia, (32) supports the 

concern that there is a systematic inaccuracy of reports 

between indicators. Even if errors were found in nearly 

all reviewed indicators most facilities over-reported 

services’ indicators while under-reporting that of 

diseases. Unlike other studies(8,32,33), in this study 

indicators related to maternal and child health have 

shown promising results and almost all health center 

reported accurately for TB related indicators. It might be 

due to strict follow-up in those program areas. However, 

in our study data quality of indicators related to diabetes 

and hypertension is drastically compromised; most 

health centers missed to incorporate non-communicable 

disease data elements in their report and these reports 

were inaccurate. 

Report completeness of health centers in this study is 

96%.  Similarly, a study on the assessment of health 

facility data from 14 countries of the Eastern and 

Southern Africa region showed median report 

completeness of 95% (34). A lower completeness of 

related indicators report was reported in South Africa 

with a value of 50.3% (35). A study was done on 

maternal and newborn indicators in Nigeria, Gombe 

state, also found report completeness of 40% (33). 

Likewise, another study in Ethiopia on maternal and 

child health indicators found low report completeness, 

ranging from 33.5 to 75.8%(8). The high completeness 

score in this study could be since all facilities reviewed 

were governmental facilities. Several studies’ results 

showed, regarding data quality, public facilities perform 

significantly better than privately owned facilities. In 

addition to this, introduction of web-based RHIS in the 

study area have also contributed to data quality 

especially for report completeness. 

 

For data to be of good quality, not only has to be 

accurate and consistent but also should have to avail on 

time. Nevertheless, in this study, from the assessed data 

quality dimensions, timeliness of reports was found to 

be the lowest where only half of the facilities submitted 

their report on-time. Even in some facilities reports were 

submitted after deadline day in all reviewed months.  

 

The explanation for the lower timeliness of the report 

could be due to this study using DHIS2 generated 

timeliness score. DHIS2 considers the last date of data 

edition for a given month report timeliness calculation. 

However, a study conduct in Nigeria on data quality of 

indicators using the DHIS2 report 84% timely 

submission of monthly reports (33). The low timeliness 

of the report is indicative of a lack of a PMT. PMT is a 

team of the multidisciplinary health workforce that is 

primarily responsible to improve data quality and use of 

information regularly. Members meet on a monthly 

basis before the report is submitted to the next level to 

monitor progress and improve performance (36). A 

study done in Addis Ababa reports that all sampled 

health centers had PMT. However, the descriptive part 

of the study exposed there were gaps in the consistency 

of the meeting (37). Likewise, in this study, all sampled 

health centers have PMT and logbook assessment results 

shows, from the selected three months for review, all 

health centers had at least two recorded meetings. 

However, the qualitative part of this study revealed that 

PMTs were not functional. Most of the reports were 

submitted without content review where even massive 

data errors that could be spotted by eyeball scanning 

were observed during analysis. This has a huge impact 

on data quality especially for the timeliness of reports 

where multiple components of reports were adjusted 

after feedbacks received from higher levels after the 

facility already summated monthly reports. 

 

Feedback, supervision, and data quality review are 

crucial to improving data from RHIS (38–41). Studies 

specifically considering web-based reporting systems 

noted that, while digitalizing of the reporting systems 

can improve the completeness and internal consistency 

of reported data, feedback and supervision remains 
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essential for achieving and maintaining improvements 

in data quality (42–45).  

 

The shortage of skill among health workers remains 

challenging in many sub-Saharan countries  (46–48). A 

study from North Gondar, Ethiopia, also reported only 

23.8% of staff received HMIS related training(1). 

However, in this study 49.5% of staff and 98.4% HMIS 

focal persons are trained. The difference could be due to 

Addis Ababa University's capacity building and 

mentorship project support to the regional health bureau. 

Like this, another study in Addis Ababa has also 

reported that all HMIS focal persons were trained (37). 

However, despite those efforts on capacity building, 

data quality still need improvement. This might be due 

to health professionals’ attitudes toward RHIS activities. 

Health professionals are more likely to give attention 

and time to clinical duties and tend to pay less attention 

to activities related to HMIS. Findings from this study 

also support this argument where 52.72% of health 

professionals did not consider data recording as their 

duty. 

 

Although DHIS2 is introduced in Ethiopia in 2018, most 

of the data management is paper based. Daily services 

provisions are recorded on government-approved 

registers. Staff in each department are expected to 

complete these registers which are then aggregated into 

monthly summary forms at the end of the month. That is 

why 58.69% of staff included in this study feel recording 

and collecting data is a burdensome activity. This study 

also finds the introduction of additional new register 

books from different partners, which affects the burden 

of the report by health workers. This would have an 

impact on the quality of the data. Previous studies also 

highlighted motivation and perception of staff to HIS 

tasks have a substantial link up with data quality(49–51). 

 

Although the study was conducted in health centers 

sampled from all sub-cities, in this study private 

facilities and public hospitals were not included. In this 

study incorporating a comparison of data from RHIS 

with population survey results could have given further 

insight into the consistency of routine health data.  

 

Conclusion 

Assessment of routine data quality in Addis Ababa 

Health centers have shown good source document and 

report completeness. However, Overall data quality was 

found to be below the national expectation level.  The 

accuracy and timeliness of reports generated from 

DHIS2 still need improvement. 

Skill, motivation, and attitude of health professionals 

toward RHIS activities are behavioral factors identified 

as affecting the RHIS data quality. Organizational 

determinants such as lack of supervision, a poor culture 

of data quality assessment, and weak PMT meeting are 

also identified as factors affecting the RHIS. 

Enabling the existing PMT to be functional through 

supportive supervision is a key to improve those gaps. 

Building a skillful and motivated workforce have also a 

substantial role in the betterment of data quality 

generated from the RHIS. Standardizing source 

documents as short-term and transforming the paper-

based service registration to an electronic-based medical 

recording system in long term will reduce the burden on 

the health staff in compiling data. Reducing the 

workload will ensure improvement in data quality. 

 

Acknowledgment 
This work was supported by JSI Research & Training 

Institute, Inc. via Grant 2017187 from the Doris Duke 

Charitable Foundation and the Ministry of Health-

Ethiopia through CBMP project. 

References  

1.  Dagnew E, Woreta SA, Shiferaw AM. Routine 

health information utilization and associated 

factors among health care professionals working 

at public health institution in North Gondar, 

Northwest Ethiopia. BMC Health Serv Res. 

2018;18(1):1–8.  

2.  Feinleib M. History of health statistics. Encycl 

Biostat [Internet]. 2005;(i). Available from: 

http://doi.wiley.com/10.1002/0470011815 

3.  Module T. FEDERAL DEMOCRATIC 

REPUBLIC OF ETHIOPIA INFORMATION 

USE. 2018;(June).  

4.  Asress BM. Health Information Systems in 

Kenya – I-TECH. Available from: 

https://www.go2itech.org/2017/08/health-

information-systems-in-kenya/ 

5.  Ministey of health Federal Democratic Republic 

of Ethiopia. HMIS Information Use Guide. 

2013.  

6.  The Federal Democratic Republic of Ethiopia 

Ministry of Health. Health Sector 

Transformation Plan. 2015;  

7.  Catriona Waddington AA and JC. Roadmap for 

Enhancing the implementation of One Plan , 

One Budget and One Report in Ethiopia. 

2012;(January).  

8.  Ouedraogo M, Kurji J, Abebe L, Labonte R. A 

quality assessment of Health Management 

Information System ( HMIS ) data for maternal 

and child health in Jimma Zone , Ethiopia. 

2019;1–12.  

9.  Ouendo E, Kpoze A, Leve A, Makoutode M. 

Data quality assessment in the routine health 

information system : an application of the Lot 

Quality Assurance Sampling in Benin. 

2015;(July 2014):837–43.  

10.  Negese Dufera DBD Saint. Evaluation of HMIS 

Data Quality and Information Use Improvement 

for Local Evaluation of HMIS Data Quality and 

Information Use Improvement for Local 

Action-Oriented Performance Monitoring in 

Beghi District in West Wollega , Oromia , 

Ethiopia. 2018;(January).  

11.  Consulting VW, Analysis  a L. Health 

Information Systems in Developing Countries. 

Vital wave Consult. 2009;(May):69.  

12.  Mutemwa RI. HMIS and decision-making in 

Zambia : re-thinking information solutions for 

district health management in decentralized 

health systems. 2005;(November).  

13.  Manya A, Nielsen P. Reporting practices and 

data quality in health information systems in 

developing countries: an exploratory case study 



Mixed-methods assessment of Routine Health Information System (RHIS)     23 
 

Ethiop. J. Health Dev.2021; 35(SI-1) 

in Kenya. J Health Inform Dev Ctries [Internet]. 

2016;10(1):114–26. Available from: 

http://jhidc.org/index.php/jhidc/article/view/15

1/204 

14.  Ethiopian Public Health Institute. Health Data 

Quality Review: System Assessment and Data 

Verification. 2018; Available from: 

www.ephi.gov.et/images/pictures/download_2

011/Ethiopia-Data-Quality-Review-DQR-

report--2018 

15.  Directorate E. Health Data Quality Training 

Module Participant Manual. 2018;(November).  

16.  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.  

17.  Ramamurthy K (Ram), Sen A, Sinha AP. An 

empirical investigation of the key determinants 

of data warehouse adoption. Decis Support Syst. 

2008;44(4):817–41.  

18.  Yusof MM, Kuljis J, Papazafeiropoulou A, 

Stergioulas LK. An evaluation framework for 

Health Information Systems: human, 

organization and technology-fit factors (HOT-

fit). Int J Med Inform [Internet]. 

2008;77(6):386–98. Available from: 

https://digitalguardian.com/blog/what-health-

information-system 

19.  Asangansi I, Macleod B, Meremikwu M, 

Arikpo I, Roberge D, Hartsock B, et al. 

Improving the Routine HMIS in Nigeria 

through Mobile Technology for Community 

Data Collection. J Health Inform Dev Ctries 

[Internet]. 2013;7(1):76–87. Available from: 

https://digitalguardian.com/blog/what-health-

information-system 

20.  Mtebe JS, Nakaka R, International A, Alliance 

H. Journal 1. Mtebe JS, Nakaka R, International 

A, Alliance H. Journal of Health Informatics in 

Developing Countries Submitted : July 10 th , 

2018 Accepted : September 8 th , 2018 

Assessing Electronic Medical Record System 

Implementation at Kilimanjaro Chris. 

2018;12(2):1–16.  

21.  Otaibi MN Al. Internet of Things ( IoT ) Saudi 

Arabia Healthcare Systems : State- Of-The-Art , 

Future Opportunities and Open Challenges. 

2019;13(1).  

22.  Hwang Y, Lin H, Shin D. Knowledge system 

commitment and knowledge sharing intention: 

The role of personal information management 

motivation. Int J Inf Manage [Internet]. 

2018;39(December 2017):220–7. Available 

from: 

https://doi.org/10.1016/j.ijinfomgt.2017.12.009 

23.  South Asia Human Development Sector Data 

Utilization and Evidence-Based Decision 

Making in the Health Sector Survey of Three 

Indian States. 2009.  

24.  Alqahtani A, Crowder R, Wills G. Barriers to 

the Adoption of EHR Systems in the Kingdom 

of Saudi Arabia: An Exploratory Study Using a 

Systematic Literature Review ! J Health Inform 

Dev Ctries [Internet]. 2017;11(of):1–23. 

Available from: http://www.jhidc.org/ 

25.  M. A. K, Y Z. SOCIAL SCIENCES & 

HUMANITIES Intrinsic Motivation as a 

Mediator on Accounting Information System 

Adoption. Pertanika J Soc Sci Hum. 

2015;23:33–46.  

26.  Clegg C, Axtell C, Damodaran L, Farbey B, 

Hull R, Lloyd-Jones R, et al. Information 

technology: A study of performance and the role 

of human and organizational factors. 

Ergonomics. 1997;40(9):851–71.  

27.  Central Statistical Agency. Population 

Projections for Ethiopia from 2007 to 2037. 

2013;(July).  

28.  Schoonenboom J, Johnson RB. Wie man ein 

Mixed Methods-Forschungs-Design 

konstruiert. Kolner Z Soz Sozpsychol. 

2017;69:107–31.  

29.  Belay H, Azim T, Kassahun H. Assessment of 

Health Management Information System 

(HMIS) Performance in SNNPR, Ethiopia. 

2013.  

30.  Vaziri R, Mohsenzadeh M, Habibi J. Measuring 

data quality with weighted metrics. Total Qual 

Manag Bus Excell. 2019;30(5–6):708–20.  

31.  Audi Ghaffari M. An Assessment of Data 

Quality in Routine Health Information Systems 

in Oyo State, Nigeria. Univ West Cape. 

2017;1(1):287–95.  

32.  Endriyas M, Alano A, Mekonnen E, Ayele S, 

Kelaye T, Shiferaw M, et al. Understanding 

performance data: Health management 

information system data accuracy in Southern 

Nations Nationalities and People’s Region, 

Ethiopia. BMC Health Serv Res. 2019;19(1):1–

6.  

33.  Bhattacharya AA, Umar N, Audu A, Allen E, 

Schellenberg JRM, Marchant T. Quality of 

routine facility data for monitoring priority 

maternal and newborn indicators in DHIS2: A 

case study from Gombe State, Nigeria. PLoS 

One. 2019;14(1):1–21.  

34.  Maïga A, Jiwani SS, Mutua MK, Porth TA, 

Taylor CM, Asiki G, et al. Generating statistics 

from health facility data: The state of routine 

health information systems in Eastern and 

Southern Africa. Vol. 4, BMJ Global Health. 

2019.  

35.  Mate KS, Bennett B, Mphatswe W, Barker P, 

Rollins N. Challenges for routine health system 

data management in a large public programme 

to prevent mother-to-child HIV transmission in 

South Africa. PLoS One. 2009;4(5).  

36.  Mugnier C. Federal democratic Republic of 

Ethiopia. Photogramm Eng Remote Sensing. 

2003;69(3):213.  

37.  Adane T. Assessment on Utilization of Health 

Management Information System at Public 

Health Centers Addis Ababa City 

Administrative, Ethiopia. Internet Things Cloud 

Comput. 2017;5(1):7.  

38.  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 



24     Ethiop. J. Health Dev. 
 

Ethiop. J. Health Dev.2021; 35(SI-1) 

clinics. Glob Health Action. 2013;6(1).  

39.  Mphatswe W, Mate KS, Bennett B, Ngidi H, 

Reddy J, Barker PM, et al. Amélioration des 

informations sur la santé publique: Une 

intervention sur la qualité des données dans le 

Kwazulu-Natal (afrique du sud). Bull World 

Health Organ. 2012;90(3):176–82.  

40.  Nicol E, Dudley L, Bradshaw D. Assessing the 

quality of routine data for the prevention of 

mother-to-child transmission of HIV: An 

analytical observational study in two health 

districts with high HIV prevalence in South 

Africa. Int J Med Inform [Internet]. 2016;95:60–

70. Available from: 

http://dx.doi.org/10.1016/j.ijmedinf.2016.09.00

6 

41.  Puttkammer N, Baseman JG, Devine EB, Valles 

JS, Hyppolite N, Garilus F, et al. An assessment 

of data quality in a multi-site electronic medical 

record system in Haiti. Int J Med Inform 

[Internet]. 2016;86:104–16. Available from: 

http://dx.doi.org/10.1016/j.ijmedinf.2015.11.00

3 

42.  Gimbel S, Mwanza M, Nisingizwe MP, Michel 

C, Hirschhorn L, Hingora A, et al. Improving 

data quality across 3 sub-Saharan African 

countries using the Consolidated Framework for 

Implementation Research (CFIR): Results from 

the African Health Initiative. BMC Health Serv 

Res. 2017;17.  

43.  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 Heal. 

2009;14(1):2–10.  

44.  Mutale W, Chintu N, Amoroso C, Awoonor-

Williams K, Phillips J, Baynes C, et al. 

Improving health information systems for 

decision making across five sub-Saharan 

African countries: Implementation strategies 

from the African Health Initiative. BMC Health 

Serv Res. 2013;13(SUPPL.2):1–12.  

45.  Admon AJ, Bazile J, Makungwa H, Chingoli 

MA, Hirschhorn LR, Peckarsky M, et al. 

Assessing and improving data quality from 

community health workers: a successful 

intervention in Neno, Malawi. Public Heal 

Action. 2013;3(1):56–9.  

46.  Tandi TE, Cho Y, Akam AJC, Afoh CO, Ryu 

SH, Choi MS, et al. Cameroon public health 

sector: Shortage and inequalities in geographic 

distribution of health personnel. Int J Equity 

Health [Internet]. 2015;14(1). Available from: 

??? 

47.  Taderera BH, Hendricks S, Pillay Y. Health 

personnel retention strategies in a peri-urban 

community: An exploratory study on Epworth, 

Zimbabwe. Hum Resour Health [Internet]. 

2016;14(1):1–14. Available from: 

http://dx.doi.org/10.1186/s12960-016-0113-z 

48.  Kinfu Y, Dal Poz MR, Mercer H, Evans DB. 

The health worker shortage in Africa: Are 

enough physicians and nurses being trained? 

Bull World Health Organ. 2009;87(3):225–30.  

49.  Ahanhanzo YG, Ouedraogo LT, Kpozèhouen 

A, Coppieters Y, Makoutodé M, Wilmet-

Dramaix M. Factors associated with data quality 

in the routine health information system of 

Benin. Arch Public Heal. 2014;72(1):1–8.  

50.  RUMISHA S, LYIMO E, MREMI I, TUNGU 

P, MWINGIRA V, MBATA D, et al. Data 

Quality of the Routine Health Management 

Information System at the Primary Healthcare 

Facility and District Levels in Tanzania. 2020;  

51.  Wandera SO, Kwagala B, Nankinga O, Ndugga 

P, Kabagenyi A, Adamou B, et al. Facilitators, 

best practices and barriers to integrating family 

planning data in Uganda’s health management 

information system. BMC Health Serv Res. 

2019;19(1):1–13.  

 


