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Abstract 

Background: The demand for quality maternal and child health (MCH) data is critical for tracking progress towards 
attainment of the Sustainable Development Goal 3. However, MCH cannot be adequately monitored where health 
data are inaccurate, incomplete, untimely, or inconsistent. Thus, this study assessed the level of MCH data quality.

Method: A facility-based cross-sectional study design was adopted, including a review of MCH service records. It was 
a stand-alone study involving 13 healthcare facilities of different levels that provided MCH services in the Cape Coast 
Metropolis. Data quality was assessed using the dimensions of accuracy, timeliness, completeness, and consistency. 
Health facilities registers were counted, collated, and compared with data on aggregate monthly forms, and a web-
based data collation and reporting system, District Health Information System (DHIS2). The aggregate monthly forms 
were also compared with data in the DHIS2. Eight MCH variables were selected to assess data accuracy and consist-
ency and two monthly reports were used to assess completeness and timeliness. Percentages and verification factor 
were estimated in the SPSS version 22 package.

Results: Data accuracy were recorded between the data sources: Registers and Forms, 102.1% (95% CI = 97.5%—
106.7%); Registers and DHIS2, 102.4% (95% CI = 94.4%—110.4%); and Forms and DHIS2, 100.1% (95% CI = 96.4%—
103.9%). Across the eight MCH variables, data were 93.2% (95% CI = 82.9%—103.5%) complete in Registers, 91.0% 
(95% CI = 79.5%—102.5%) in the Forms, and 94.9% (95% CI = 89.9%—99.9%) in DHIS2 database. On the average, 
87.2% (95% CI = 80.5%—93.9%) of the facilities submitted their Monthly Midwife’s Returns reports on time, and 
Monthly Vaccination Report was 94% (95% CI = 89.3%—97.3%). The overall average data consistency was 93% (95% 
CI = 84%—102%).

Conclusion: Given the WHO standard for data quality, the level of MCH data quality in the health care facilities at the 
Cape Coast Metropolis, available through the DHIS2 is complete, reported on timely manner, consistent, and reflect 
accurately what exist in facility’s source document. Although there is evidence that data quality is good, there is still 
room for improvement in the quality of the data.
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Background
Health system data is increasing exponentially fol-
lowing United Nations’ 2030 agenda for sustain-
able development, with 17 Sustainable Development 
Goals (SDGs) and accompanying 232 indicators [1]. 
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Particularly for populations with higher risks of dis-
ease and mortality, such as pregnant mothers, infants 
and children, the demand for high quality data is more 
crucial. The increase demands and production of data 
place pressure on national monitoring and reporting 
systems, especially in Low-and-Middle-Income Coun-
tries (LMICs) [2], necessitating the need for robust 
routine health information management practice in 
the provision of healthcare data [3, 4]. Data for deci-
sion making in healthcare are often generated by the 
health information systems, through the routine health 
information system (RHIS) [5]. The purpose of RHIS is 
to systematically collect quality data to effectively track 
and manage the needs and health status of the popu-
lation and help decision-makers to allocate resources, 
plan, and prioritise services that will significantly 
impact the society [6, 7]. RHIS can also be used to 
assess disruptions during health emergencies, such as 
pandemics, which is important given the current con-
text. It has increasingly been used to assess disruptions 
during COVID-19 over the past two years, and quality 
data is essential for this to be accurately assessed [8–
10]. Despite the importance of RHIS, challenges of data 
quality including, accuracy, completeness, timeliness 
and consistency have been identified in many LMICs 
[4, 11–15]. This could jeopardise the effectiveness in 
achieving health targets both at the national and sub-
national levels [16].

Accuracy of data is defined as how close data values 
are to the reality, or the truthfulness of the provided 
information [17]. It determines whether the data in 
the dataset is correct and exactly reflect what it should 
[18]. Data completeness refers to the level at which data 
includes items that are important to support the reason 
for which it was collected [18]. Timeliness defines the 
level at which a given set of data with respect to a speci-
fied time is current [18]. Consistency describes the extent 
to which data remain the same or identical [18]. Recent 
studies reported that facility-reported data were incom-
plete by 40% of the time in Nigeria [12] and between 32 
to 75% from Ethiopia. For accuracy of data, previous 
studies found both under- and over-reporting of data 
varying across variables, facilities, and districts [12, 13]. 
For instance, under-reporting of 10–60% at facility level 
has been reported in Nigeria [12] and over-reporting for 
antenatal care-related data than for other variables from 
Rwanda [19]. In some cases, missing values, measure-
ment error, inaccuracy and false reports from unidenti-
fied sources have been observed [20].

The primary data at health facilities in Ghana is mostly 
paper-based using registers, forms and notebooks. Sub-
sequently, these data are collated and summarised to 
nationally standard designed forms and finally captured 

electronically into a database known as District Health 
Information System (DHIS2). At the facility level, pri-
mary sources of maternal data are captured into the 
maternal health record book (usually with the client), 
the antenatal register, delivery register, postnatal register, 
and the Expanded Programme on Immunisation (EPI) 
tally booklet that captures data on tetanus–diphtheria 
immunization for women, as well as Penta1 and Penta3 
immunisation for children [11]. Often, the pregnant 
mother is assigned a unique identification number dur-
ing registration and her details, including, biodata, parity, 
haemoglobin level, administration of tetanus–diphtheria, 
intermittent preventive treatment in pregnancy (IPT), 
etc. are captured onto the antenatal register. Moreover, 
deliveries services are recorded in a delivery register 
(sometimes labelled Returns on Delivery Book or Labour 
room admission and discharge book), and postnatal ser-
vices recorded in the postnatal registers, with the clients’ 
biodata and other variables. Data on vaccination are cap-
tured into the vaccination tally sheet. At the end of the 
month, data from these sources at the facilities are col-
lated and summarized- mostly by the midwives and com-
munity health nurses onto the monthly midwives returns 
form and monthly vaccination form. Before entries 
are made in the DHIS2 database, these summaries are 
reviewed by the head of the facility or validation team.

Over the years, efforts had been made in Ghana to 
improve the collection and management of health data at 
the national and sub-national levels. One of such efforts 
is the development of DHIS2 software. Notwithstand-
ing the touted prospects of DHIS2 following its intro-
duction as a “game changer” in better standardisation of 
data collection, leading to improvements in data quality, 
persistent data quality challenges continue to exist [21]. 
In practice, no health data regardless of its source can be 
considered perfect, they are subject to some quality limi-
tations such as, human errors in data entry and computa-
tion, bias, missing values, and measurement errors [11]. 
Yet, high quality data is needed to monitor and evalu-
ate programmes in LMICs striving towards universal 
health coverage. On the part of health care profession-
als, challenges in counting from registers and tally sheets, 
inability to understand the variables, problems in filling 
records, and inability to plot graphs to monitor progress 
and performance have been reported [22]. In the case of 
DHIS2, the data is collected in paper format (registers 
and standardized forms) at the facility level before it is 
transferred into the DHIS2 mostly at the sub-district and 
district level. Data quality assessments should therefore 
be undertaken to understand how much confidence can 
be placed in such data that are used to assess health sec-
tor performance and to understand the relative strengths 
and weaknesses of the data sources [4]. Therefore, this 
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study assessed the level of MCH data quality at health-
care facilities in Cape Coast Metropolis focusing on the 
accuracy of data from the original source (facility regis-
ter) to the final point (DHIS2), its completeness, timeli-
ness, and consistency.

Methods
A facility-based cross-sectional study design involving 
review of records of MCH service data was used.

The study was conducted in 13 healthcare facilities in 
the Cape Coast Metropolis—the only metropolis, out of 
the 22 districts in the Central Region of the Ghana. The 
Metropolis has fertility rate of 2.2 and a general fertil-
ity rate of 59.2 births per 1000 women aged 15–49 years 
[23]. In 2019, the metropolis had 38 health facilities of all 
types.

The sampling was done in two stages, one was the 
selection of the Cape Coast Metropolis out of the 22 
districts in the region. The Metropolis was purposefully 
selected because of its uniqueness as one of the largest 
districts in the region and the only one with the full cadre 
of health facilities, including, a Teaching Hospitals. The 
second stage involved the selection of the health facili-
ties. Desk review of documents showed 38 health facili-
ties both government and private are situated in the 
Metropolis. Thirteen health facilities; 4 private and 9 gov-
ernment/public that met the inclusion criteria of provid-
ing MCH services in the Metropolis, were selected.

We relied on key variables for conducting MCH data 
quality assessment recommended by WHO [24]. Based 
on this recommendation, the MCH variables selected 
were, antenatal care first (ANC1) coverage, antenatal care 
first fourth (ANC4) coverage, first dose of intermittent 
preventive treatment in pregnancy (IPT1), administration 
of Tetanus–Diphtheria Vaccine (Td2 +) in pregnancy, 
deliveries attended by a skilled birth attendant/midwife 

in a health facility, access to early postnatal care (PNC), 
pentavalent vaccine first and third (Penta1 and Penta3) 
dose coverage in children under one year of age (Table 1).

A data collation sheet was used to collect data. Three 
data sources were used to assess the routine data quality 
metrics: primary source data at health facilities (antenatal 
registers, delivery registers, postnatal registers, and EPI 
tally sheets); facility aggregate data (Midwife’s returns 
form and vaccination form); and facility-reported data in 
DHIS2. The ANC registers, PNC registers, Delivery book 
registers, and EPI tally book were used to collect data on 
accuracy of MCH variables. For each selected MCH vari-
able, we recounted the data in the register on monthly 
basis and the results documented in a data collation 
sheet. Further, data in the monthly midwives, and vac-
cination report forms were documented in the data col-
lation sheet for each of the selected variables. The same 
process was repeated for facility-reported data in DHIS2 
for midwives returns report and vaccination report. The 
focus for data completeness, timeliness, and consistency 
was the data in DHIS2 database and not the registers or 
facility forms. Therefore, two main reports (the report-
ing rate summary and the summary reporting form) 
were extracted from DHIS2 database. The reporting rate 
summary was used to assess the completeness and time-
liness of facility reporting, whereas summary reporting 
form assessed the completeness of indicator data and 
consistency of data (consistency over time, consistency 
between related data, and outliers in the referenced year). 
The reporting periods for data accuracy, timeliness, and 
completeness assessment were January 2020 to Decem-
ber, 2020, and that of consistency was January 2017 to 
December 2020. Consequently, a yearly report for the 
three years, (January 2017 to December 2019), was 
downloaded from the DHIS2 database to serve as com-
parison for assessing the consistency of data overtime.

Table 1 MCH variables with definition and data source

Source: Ghana Health Service: Standard Operating Procedures for Health Information Managers, 2012

Variables Definition Data source

ANC1 Number of pregnant women reporting for antenatal care for the first time to any health facility with their current preg-
nancy

ANC register

ANC4 Number of pregnant women making their 4th antenatal visit for the period ANC register

TD2 + Number of pregnant women who have had two doses of Tetanus–Diphtheria (TD) for their current pregnancy OR require 
only one dose for their current pregnancy OR have completed their TD schedule and therefore do not require any dose 
for their current pregnancy

ANC register

IPT1 Number of pregnant women given their first dose of Sulfadoxine Pyrimethamine (SP) at ANC ANC register

Deliveries Total number of deliveries Delivery register

PNC Mothers accessing PNC for the first time after delivery PNC register

Penta1 Number of children under 1 year receiving the Penta1 vaccine in the year EPI returns

Penta3 Number of children under 1 year receiving the Penta3 vaccine in the year EPI returns
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A two-day training (with pre-test) was given to two 
research assistants (RAs with bachelor’s degree in infor-
mation studies) who subsequently reviewed the docu-
ments. The first author did daily supervision to ensure 
that all collected data were complete and consistent 
among the two RA. There was largely agreement between 
the two RAs recounted data, except in one facility where 
variations were observed once in their figures for two 
variables (deliveries, and PNC). Subsequently, new colla-
tion sheets were given to the RAs to recount the data for 
the two variables, where the figures tallied.

Data analysis
Data analysis was carried out using the Statistical Pack-
age for the Social Sciences (SPSS, version 22) for Win-
dows. Frequencies and percentages and verification 
factors (VF) were calculated to characterise data quality 
by accuracy, completeness, timeliness and consistency.

Accuracy
MCH data accuracy was determined through data accu-
racy checks, which involved verification of the numeri-
cal consistency of the recoded data in the (1) RHIS 
registers kept at the facility, (2) monthly aggregated 
form generated from the registers, and (3) data found in 
DHIS2 database, for the eight selected MCH variables, 
using VF. Verification factor is a summary indicator that 
measures the ratio of the number of recounted events 
from source documents to the number of reported 
events over the same period. Thus, VF is equal to the 
number of recounted data in the source document 
divided by the number of reported data in the forms or 
DHIS2 multiplied by 100. The mean and associated 95% 
confidence interval (95% CI) of each variable was calcu-
lated. When the value of the re-count data and variable 
data reported are equal, VF is equal to 1 and the report 
is said to be ideal. Any deviation from VF of 1 is indica-
tive of either under (VF greater than 1) or over report-
ing (VF less than 1). The difference of an ideal reported 

VF and observed VF (1-VF) demonstrates either under-
reporting or over-reporting. A report was considered 
accurate if the VF was within ± 10 precision (between 
0.9 and 1.10), and inaccurate if the ratio of recount data 
to the reported data was less than 0.9 or greater than 
1.10. Three types of VFs were calculated for data accu-
racy across the three data sources (registers, aggregated 
forms, and DHIS2 database). Verification factor 1  (VF1) 
measures the error in data transfer from the registers 
to the aggregate data forms;  VF2 measures the error in 
data transfer from the registers to the DHIS2 database; 
and  VF3 measures the error in transferring data from 
the aggregate form to the DHIS2 platform, as shown in 
Fig. 1 below.

Data completeness
Data completeness was assessed in two strands: com-
pleteness of the reports, and completeness of variable 
data reported in DHIS2. Two reports (Monthly Midwife’s 
Returns for maternal health variables, and Monthly Vac-
cination Report for child health variables) were consid-
ered for completeness of the reports. Facilities which 
submitted these two reports for the 12  months of 2020 
into the DHIS2 platform were assessed. The ratio of total 
reports available/received to the total reports expected 
were calculated to show the level of completeness of 
the reports. Completeness of indicator data reported in 
DHIS2 was assessed by finding the ratio of number of 
reports that are complete to the total reports available/
received.

Timeliness
Timeliness of facility reporting data into DHIS2 was 
assessed by finding the percentage of facility’s expected 
monthly reports against the actual reports submitted into 
the DHIS2 on or before a Ghana Health Service (GHS) 
scheduled date  (5th of the ensuing month) for Monthly 
Midwife’s returns report, and Monthly Vaccination 
Report.

Fig. 1 Verification factor from facility register to DHIS2 database
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Consistency
Consistency of the data was assessed under three group-
ings: consistency over time, consistency between related 
variables, and consistency of event reporting. Consist-
ency over time was analysed by finding the mean ratio 
of an indicator for reference year (2020) to the mean of 
the same indicator for the three preceding years (2017, 
2018, 2019) combined. Data was considered consistent 
over time if the reported value for the reference year is 
within ± 33% of the mean value for the preceding three 
years, taking into consideration any expected changes 
in the patterns of service delivery [24]. Consistency over 
time was also assessed to ascertain how individual facil-
ity’s values were consistent or different from the district 
values for the eight MCH data reported into DHIS2 
database. Consistency of related variables was analysed 
by calculating the facility’s ratio for values of indicator-
pairs that have a predictable relationship. The indicator 
pairs considered includes: Penta1 and ANC1; Penta1 and 
Penta3; and ANC1 and ANC4. Outlier analysis was used 
to assess consistency of event reporting. Two types of 
outliers (moderate and extreme) were calculated. Values 
that were at least two standard deviations from the aver-
age value for the MCH variable at a specified time were 
considered moderate and three standard deviations were 
considered extreme outliers.

Results
Though we sampled 13 health care facilities, five facilities 
were not providing some of the services of the variables 
considered in this research and therefore had no data in 
DHIS2 for such variables. Thus, eight facilities that pro-
vided all the eight MCH variables were considered in the 
consistency over time analysis and the remaining five that 
did not provide any of the services in the previous years 
were dropped from this analysis. Also, one facility was 
not providing child health services, hence 12 facilities 
were used in assessing the completeness of vaccination 
report, and the consistency between variables.

Data accuracy
Data accuracy between the registers and monthly reported 
forms
An overall accuracy between the registers and forms at 
health facilities was 102.1% (95% CI = 97.5%—106.7%) 
with variations observed among the variables and 
months (Table  2). Four of the eight variables (ANC1, 
ANC4, Td2 + , and IPT1) had scores above 100%, sug-
gesting under-reporting [24] of recounted data from the 
registers to the monthly report forms. Four of the vari-
ables (deliveries, PNC registrants, Penta1 and Penta3) 
had values below 100%, suggesting an over-reporting 
of the monthly report forms. Apart from February and 

Table 2 Data accuracy between the Registers and Forms

Values outside the threshold recommended by WHO for data accuracy (± 10% tolerance limits) boldened

Variables Months Statistics: Overall mean VFs

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean SD Min Max 95% CI

ANC1 109.0 105.3 106.6 102.8 106.5 107.2 108.6 102.5 114.1 106.4 105.6 106.8 106.7 3.1 102.5 114.1 1.92

ANC4 129.4 108.9 103.0 109.8 100.7 109.8 98.5 99.6 113.8 107.9 98.2 106.6 107.4 8.7 98.2 129.4 5.5

IPT1 105.6 96.1 96.3 98.1 130.6 105.7 97.4 99.7 100.9 94.4 103.9 98.2 101.3 9.7 94.4 130.6 6.15

Td2 + 112.8 99.1 99.7 108.3 115.9 100.5 114.0 101.2 105.0 105.7 171.9 119.9 110.6 19.8 99.1 171.9 12.61

Deliveries 105.3 99.3 101.0 98.4 97.1 100.0 100.2 101.1 98.0 100.4 97.5 100.2 99.7 2.2 97.1 105.3 1.38

PNC Reg 91.7 95.3 95.6 95.9 95.5 93.4 94.1 96.1 95.4 93.4 97.2 94.8 95.0 1.49 91.7 97.2 0.95

Penta1 89.8 96.0 97.0 97.0 99.7 99.1 100.9 112.1 88.9 103.8 121.3 89.9 99.3 9.4 88.9 121.3 5.99

Penta3 87.8 91.1 92.0 99.3 100.0 95.6 98.5 96.8 99.7 109.7 98.3 93.5 96.9 5.6 87.8 109.7 3.56

Mean 103.8 99.0 99.0 100.4 102.1 100.6 100.8 101.1 100.9 102.1 105.8 100.0 102.1 5.5 95 110.6 4.61

Fig. 2 Percentage of facilities within 10% tolerance levels for accuracy between the registers and forms
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March which recorded a VF of less than 100% (indicat-
ing under-reporting) and December which recorded VF 
of 100% (no variation), the rest of the months recorded 
over-reporting of data from the registers to the monthly 
report forms. The percentage of MCH data accuracy 
between the registers and forms were observed for the 
facilities (Fig. 2). For child health services, all the facilities 
were within the threshold recommended by WHO for 
data accuracy (± 10% tolerance limits) [24] for Penta1, 
whereas about 92% were within the set limits for Penta3. 
For the maternal health variables, 85% of the facilities 
were within the threshold for data accuracy for deliveries, 
62% each for ANC1 and ANC4, 54% for PNC, and 46% 
each for IPT1 and Td2 + . About 68% of the facilities’ data 
were within the ± 10% tolerance limits for data accuracy 
for all the eight variables when data found in the registers 
were compared to that on the forms.

Data accuracy between the registers and monthly report 
in DHIS2
Apart from January and November that had over-
reporting, 92.5% and 97.9% respectively, the rest of 
the months saw under reporting from the registers to 
DHIS2 database (Table  3). In addition, inaccuracies 

were observed in January for five of the variables, three 
variables each in May and September, two variables 
each in June, August, and December, and one indica-
tor each in February, March, April, July, and Octo-
ber, at the 100% ± 10%. An overall figure of 102.4% 
(95% CI = 94.4%—110.4%) data accuracy was recorded 
between data in the registers and DHIS2 (Table 3). For 
the child health variables, about 92% of the facilities 
were within the set limits for Penta1 and 83% for Penta3 
(Fig. 3). For maternal health variables, about 85%, 80%, 
54% and 46% facilities were within the ± 10% tolerance 
level for deliveries, ANC1, ANC4 and PNC, IPT1 and 
Td2 + , respectively (Fig.  3). Whereas the VF for gov-
ernment owned facilities was between 90 and 110% for 
all the MCH variables except for Td2 + , the privately 
owned facilities had two of the MCH variables (ANC1 
and PNC) outside the acceptable WHO threshold for 
data accuracy. It was also observed that the Teaching 
Hospital, district hospitals and health centres had VFs 
within the limit (90% to 110%) for all the MCH varia-
bles. In contrast, clinics had VF of 66.4% and 75.5% for 
Community Health Planning and Services (CHPs) com-
pounds for PNC, and Metropolitan hospital had 296.5% 
for Td2 + and 120.6% for Penta3 (Table 4).

Table 3 Data accuracy between Registers and DHIS2

Values outside the threshold recommended by WHO for data accuracy (± 10% tolerance limits) boldened

Variables Months Statistics: Overall mean VFs

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mean SD Min Max 95%CI

ANC1 108.6 105.3 105.6 103.0 106.8 107.5 106.0 103.1 111.9 103.5 109.3 106.4 106.4 2.7 103 111.9 1.69

ANC4 127.0 103.6 103.0 109.8 100.7 108.6 96.4 101.2 106.6 107.9 101.2 105.9 106.2 7.7 96.4 127 4.87

IPT1 105.0 95.9 96.0 97.8 129.4 109.2 97.7 97.6 98.6 93.3 109.0 95.9 101.1 10.1 93.3 129.4 6.39

Td2 + 108.2 144.5 119.2 149.2 113.2 123.4 143.9 114.6 121.4 117.8 99.6 124.9 122.3 15.3 99.6 149.2 9.7

Deliveries 86.0 99.3 101.0 100.5 97.2 99.5 99.7 101.5 96.9 99.4 98.7 100.2 98.4 4.1 86 101.5 2.61

PNC Reg 56.0 94.9 95.3 96.2 93.0 90.9 92.9 93.7 92.9 91.5 95.3 99.8 90.8 11.3 56 99.8 7.17

Penta1 89.8 96.9 97.0 97.0 100.0 93.0 100.9 111.8 92.5 100.3 84.5 94.4 96.4 6.8 84.5 111.8 4.29

Penta3 88.7 91.1 92.0 99.3 119.6 95.6 98.2 93.9 111.4 107.9 84.6 90.5 97.4 10.3 84.6 119.6 6.56

Mean 92.5 101.8 100.2 103.1 103.2 100.4 101.3 101.0 102.0 101.4 97.9 101.2 102.4 9.6 90.8 122.3 8.00

Fig. 3 Percentage of facilities within 10% tolerance levels for data accuracy between the registers and DHIS2
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Data accuracy between Forms and DHIS2
Aside Td2 + and Penta3 that had VF above 100%, the rest 
of the variables had VF below 100% (Table 5). The overall 
data accuracy found in the monthly report and that of the 
DHIS2 database was 100.1% (95% CI = 96.4%—103.9%) 
(Table 5), indicating that the overall MCH data in DHIS2 
were accurate. Further, about 31% of the facilities data 
were within the ± 10% tolerance limits for data accu-
racy for all the MCH variables. About 92% of the facili-
ties were within the set limits for data accuracy for the 
child health variables (Penta1 and Penta3). Further, 92%, 
85%, 77%, and 54% of the facilities were within the WHO 
recommendations threshold for the maternal health vari-
ables, ANC1, ANC4 and deliveries, IPT1 and PNC, and 
Td2 + respectively (Fig. 4).

Completeness of MCH data
All (100%) the healthcare facilities submitted the two 
reports (Midwife’s Returns and Vaccination Report) 
for the 12 months of 2020 into the DHIS2 platform that 
reflected the monthly utilization of their MCH services, 
indicating a complete reporting rate.

Completeness of indicator data reported in DHIS2 was 
assessed by observing the zero or missing values for the 
eight MCH variables in DHIS2. We observed that facili-
ties data in DHIS2 did not distinguish between miss-
ing values and true zero values. For example, a facility 
may have provided delivery services to clients but did 
not include this in their monthly report (missing value). 
Contrarily, a remote facility may have been equipped to 
provide delivery services but had no clients (for delivery) 
during a review month (true zero value). Both situations 
in the DHIS2 were presented as missing data. Generally, 
completeness was best for the child health variables, that 
is, 100% for Penta3 and 99.4% for Penta1, which indicate 
that all the data were entered into the DHIS2 (Table 6). 
Deliveries recorded the lowest completeness with 9% 

missing/zero values in DHIS2, followed by Td2 + (8.3%), 
IPT1 (7.7%), ANC4 (5.8%), PNC registrants (5.5%), and 
ANC1 (2.6%) as shown in Table 6. Overall, a 4.8% (95% 
CI = 1.5%—7.7%) zero or missing values was observed in 
DHIS2 for all the eight MCH variables.

From Table  7, MCH variables were 100% complete 
in the registers for all the levels of health care except in 
CHPs compounds where 78.4% was recorded. The met-
ropolitan hospital had all variables 100% complete for the 
three data sources, whereas the CHPS compounds had 
less than 90% of all their MCH variables complete in all 
the three data sources. The private owned health facili-
ties had an average of 84.5% completeness rate for all the 
three data sources, and a 96.8% completeness rate in the 
public sector facilities.

Timeliness of the report
Table  8 show the timeliness of facility report submitted 
on time. A 100% reporting rate on time was recorded in 
38.5% of the facilities for Monthly Vaccination Report, 
and 15% for Monthly Midwife’s returns. Whereas 54% of 
the facilities recorded a 90 – 99% reporting rate on time 
for Monthly Midwife’s returns report, that of Monthly 
Vaccination report was 46%. On the average, 87.2% 
(95% CI = 80.5%—93.9%) of the facilities submitted their 
monthly Midwife’s Returns reports to the next level on 
time, and that of Monthly Vaccination Report was about 
94% (95% CI = 89.3%—97.3%).

Consistency over time
The ratio for 2020 to the mean of the three preced-
ing years (2017, 2018, 2019) for ANC1, ANC4, IPT1, 
Td2 + , Deliveries, PNC, Penta1 and Penta3 were 
respectively, 0.91, 0.90, 0.89, 0.79, 0.94, 1.16, 0.89, and 
0.97 (Table  9). An overall average ratio of 0.93 (95% 
CI = 0.84 to 1.02) consistency over time was observed, 
suggesting an overall 7% decrease in the MCH service 

Table 4 Data accuracy between registers and monthly report in DHIS2 by facility type and ownership

Values outside the threshold recommended by WHO for data accuracy (± 10% tolerance limits) boldened

Indicator By care By ownership

Teaching 
Hospital

Metro Hospital District Hospitals Clinics Health Centres CHPS 
Compound

Government Private

ANC1 106.2 100.0 111.7 109.8 106.2 107.3 104.4 121.5
ANC4 102.4 104.7 128.2 104.4 102.4 95.4 106.0 108.0

IPT1 100.2 100.0 96.4 100.9 100.2 97.8 101.4 98.4

Td2 + 109.8 269.5 100.6 95.9 109.8 103.3 126.8 91.9

Deliveries 100.3 100.4 100.6 100.0 100.3 90.6 98.5 95.9

PNC Reg 95.7 102.4 97.8 66.4 95.7 75.5 92.0 76.0
Penta1 96.2 100.2 102.7 97.4 96.2 96.4 96.4 97.0

Penta3 91.6 120.6 96.4 96.2 91.6 93.2 97.7 95.3
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outputs for 2020 when compared with that of the 
preceding three years across the eight variables. Fur-
ther, consistency over time was assessed at the facility 
level to ascertain how individual facility’s values were 
consistent or differ from the district values for the 
eight MCH variables data reported into DHIS2 data-
base (Table  9). Estimate of consistency over time at 
the facility level showed that about 88% of the facili-
ties recorded more than 33% difference between their 
ratio and the district ratio for at least one of the eight 

MCH variables (Table  9). The percentage difference 
between the facility ratio and the district ratio for 
three of the variables, ANC1, ANC4, and Penta3, was 
less than 33% across the eight facilities. Three facili-
ties recorded more than 33% differences between their 
ratio from the district ratio for IPT1 and Penta1, and 
two facilities and one facility recorded more than 
33% differences between their ratio and the district 
ratio for Td2 + and PNC on one hand and deliver-
ies on the other hand. There was also a percentage 

Fig. 4 Percentage of facilities within 10% tolerance levels for data accuracy between the Form and DHIS2

Table 6 Zero or missing values by variables in DHIS2

Variables # Missing values (Numerator) # of values expected in the year 
(Denominator)

Numerator/
Denominator

ANC1 4 156 2.6

ANC4 9 156 5.8

IPT1 12 156 7.7

Td2 + 13 156 8.3

Deliveries 14 156 9.0

PNC Reg 7 156 4.5

Penta1 1 144 0.7

Penta3 0 144 0.0

Total 60 1224

Mean 4.8
Standard deviation 3.5
95% CI  ± 2.9

Table 7 Completeness of MCH indicators in the data sources by facility type

Data sources By care By ownership

Teaching 
Hospital

Metro Hospital District 
Hospitals

Clinics Health Centres CHPS 
Compound

Government Private

Registers 100 100 100 100 99.5 78.4 97.1 84.5

Forms 93.8 100 99 97.9 99 75 95.7 80.6

DHIS2 96.9 100 99 96.5 98.5 88.2 97.5 89.2

Average 96.9 100.0 99.3 98.1 99.0 80.5 96.8 84.8
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difference of approximately 115% for Penta1, and 73% 
for Td2 + between one facility’s ratio and district ratio.

Consistency between related data
Internal consistency between variables measures the 
extent to which the values for two or more variables 
exhibit a predicted relationship. The variable pairs con-
sidered includes: Penta1 and ANC1; Penta1 and Penta3; 
and ANC1 and ANC4. One facility (facility M) at the 
time of this study was not providing child health ser-
vices, hence, only the ANC1 and ANC4 variables pair 
were analysed for this facility. The ratio of the consist-
ency between the number of Penta1 doses administered 
and number of ANC1 visit was above 1 in 42% of the 
facilities showing a higher Penta1 administration than 
ANC1 coverage (Table 10). The overall ratio of the con-
sistency between the number of Penta1 doses and num-
ber of ANC1 visits was 86%.

Table 8 Reporting rate on time across the two monthly reports 
for health facilities

Timeliness range Monthly Midwife’s 
Returns

Monthly 
Vaccination 
Report

N (%) N (%)

 < 80% 3 (23.1) 0 (0)

80 – 89% 1 (7.7) 2 (15.4)

90 – 99% 7 (53.8) 6 (46.2)

100% 2 (15.4) 5 (38.5)

Mean 87.2 93.6

Standard Deviation 11.1 6.0

Minimum 66.7 83.3

Maximum 100 100

95% C.I  ± 6.70  ± 3.70

Table 9 Consistency over time ratios, 2017–2020

Y = an indicator’s ratio of 2020 to the mean of the preceding 3 years

Z =  ≥  ± 33% difference from the variables’ district ratio

More than 33% difference between facilities and district ratio are boldened

Indicator District ratio Health Care Facility

A B C D E F G H

ANC1

 Y 0.91 0.80 1.12 1.17 0.87 0.96 0.77 0.86 1.00

 Z - 12.1 23.1 28.6 4.4 5.5 15.4 5.5 9.9

ANC4

 Y 0.90 0.93 0.82 1.00 0.77 0.83 0.74 .99 1.06

 Z - 3.3 8.9 11.1 14.4 7.8 17.8 10.0 17.8

IPT1

 Y 0.89 0.79 1.21 0.83 0.79 0.51 0.88 1.19 1.02

 Z - 11.2 36.0 6.7 11.2 42.7 1.1 33.7 14.6

Td2 + 

 Y 0.79 0.73 0.53 1.02 1.37 0.44 0.65 0.68 0.76

 Z - 7.6 32.9 29.1 73.4 44.3 17.7 13.9 3.8

Deliveries

 Y 0.94 0.82 1.28 1.20 0.94 0.94 0.78 .95 1.16

 Z - 12.8 36.2 27.7 0.0 0.0 17.0 1.1 23.4

PNC

 Y 1.16 0.72 1.01 1.81 0.89 1.54 1.03 .98 1.13

 Z - 37.9 12.9 56.0 23.3 32.4 11.2 15.5 2.6

Penta1

 Y 0.89 0.84 1.07 1.35 1.91 0.75 0.53 1.02 0.88

 Z - 4.9 20.2 51.7 114.6 15.7 40.4 14.6 1.1

Penta3

 Y 0.97 0.83 1.19 1.11 0.77 1.26 0.72 1.09 0.80

 Z - 13.7 22.7 14.4 20.6 29.9 25.8 12.4 17.5
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A 0.78 ratio was observed between the number of 
Penta1 to Penta3 doses administered. Further, 58% 
of the facilities had negative percentage difference 
between the two variables (Penta1 and Penta3), sug-
gesting a higher administration of Penta1 vaccines 
compared to Penta3. The remaining 42% of the facilities 
showed lower Penta1 vaccine administration compared 
with Penta3, as indicated by their positive percentage 
difference. About 42% of the facilities were observed to 
have a higher than 2% consistency ratio for these vari-
ables (Table 10).

Positive, negative and zero percentage difference were 
observed in the 13 facilities used in assessing the con-
sistency between ANC1 and ANC4. Specifically, 8% of 
them had positive and a zero-percentage difference and 

92% showed a negative percentage difference. The over-
all ratio of the consistency between the two variables 
was 70%.

Outliers in the reference year
About 1% moderate outliers were detected, and this 
was observed in the months of May for IPT1, and June 
for Penta1. None of the MCH variables were prone to 
extreme outliers (Table 11).

Discussions
This study assessed the level of MCH data quality in 
the health care facilities at the Cape Coast Metropo-
lis. Data accuracy was assessed by comparing reports 
(Forms and DHIS2) with source document (registers). 

Table 10 Consistency between related variables

Facility Ratio of variables Percentage difference

ANC4 & ANC1 Penta3 & 
Penta1

Penta1 & ANC1 ANC4 & ANC1 Penta3 & penta1 Penta1 & ANC1

A 0.80 0.52 0.82 -24.44 -92.42 -21.89

B 0.80 0.74 1.48 -25.47 -35.99 32.32

C 0.77 0.98 0.84 -30.36 -2.50 -65.44

D 0.78 0.83 0.60 -28.29 -21.03 -18.7

E 0.49 0.41 1.25 -104.63 -143.75 19.76

F 0.54 1.67 0.31 -84.62 40.00 -220

G 0.59 0.93 0.95 -69.43 -7.25 -5.26

H 0.80 0.91 0.54 -24.77 -10.00 -85.18

I 0.59 1.16 1.01 -70.00 13.75 1.45

J 0.94 1.40 1.89 -6.00 28.57 47

K 1.12 1.34 3.06 10.91 25.37 67.33

L 0.64 1.25 0.55 -55.78 20.19 -82.35

M 1.00 - - 0 -

Overall 0.70 0.78 0.86

Table 11 Consistency of event reporting: outliers in the reference year

Values in bold indicate moderate outliers

Month ANC1 ANC4 IPT1 Td2 + Deliveries PNC Reg Penta1 Penta3

Jan 560 333 359 244 486 650 361 293

Feb 452 365 388 227 413 510 351 304

Mar 445 365 324 239 587 722 361 288

Apr 399 357 320 183 595 639 371 271

May 336 289 211 174 647 714 398 281

Jun 415 267 271 154 553 547 469 387

Jul 452 278 266 164 587 532 435 327

Aug 445 259 328 151 465 552 399 327

Sept 362 318 347 206 451 575 371 351

Oct 547 343 345 253 508 541 379 305

Nov 548 329 344 264 470 619 438 351

Dec 486 307 341 241 443 585 396 379
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The percentage of facility’s MCH data accuracy from 
the registers to the monthly reporting formats (Forms 
and DHIS2) was lower than from Forms to the DHIS2. 
Disparities (over/under reporting) were observed for 
some of the MCH variables and for the months. How-
ever, these disparities were not fatal since the propor-
tion of the reported numbers that were verified from 
the source documents were within the acceptable toler-
ance threshold of 100% ± 10% [24] for all the variables, 
except for Td2 + which was largely under-reported. 
This suggests that the MCH data transferred from the 
register to the monthly report forms, register to DHIS2, 
and forms to DHIS2 were accurate. This finding is simi-
lar to a study in Ghana, where newborn health data 
transferred from facilities registers to the reporting 
forms and DHIS2 database were reported accurate [25]. 
As part of performance evaluation in the study area, 
GHS reemphasizes improvements in MCH service pro-
vision [26]. Therefore, under/over reporting services 
might indicate attempts to claim better performance. It 
is therefore important to carefully consider these vari-
ations (under/over reporting) when using the data for 
decision making. Underlying these variations is the fact 
that recording of data into these sources is largely man-
ual and paper-based.

All the government owned facilities reported accu-
rately for all the variables except for deliveries where the 
data were found to be inaccurate in DHIS2 database. 
Further, ANC1 and PNC were found to be inaccurate for 
the private owned facilities. The Teaching Hospital and 
all the Health Centres had all their MCH data accurate 
in DHIS2. Whereas clinics and CHPs compounds over 
reported their PNC services in DHIS2, the Metropolitan 
hospital hugely under reported its Td2 + services by over 
two times.

All the healthcare facilities submitted the two monthly 
reports (Midwife’s Returns and Vaccination Report) 
on monthly utilization of their MCH services for all 
the 12  months of 2020, indicating a complete reporting 
rate. This finding indicates that data generated does not 
remain at the facility level, but distributed to the next 
level for necessary action. Sending the reports of the 
MCH coverage to the next reporting level indicate that 
the district health offices receive a complete representa-
tion of the MCH services provided in their catchment 
areas. This could have important implications for the 
health of pregnant women and new-borns, as informa-
tion reported by the facilities may be used by the offic-
ers to guide future plans and inform accomplishments 
[27]. An assessment of RHIS data in Addis Ababa showed 
completeness rate of 100% [28], and in Gurage Zone 
[29], it was found that approximately, 87% of the Primary 
Health Care Units had a reporting completeness rate of 

more than 90%. Also, issues of completeness were found 
in a recent study where 83.3% completeness rate were 
reported among selected health centers in Southern 
Ethiopia [30], and 76% completeness rate in data quality 
assessment performed in Primary Health Care Unit from 
a total of 17 districts across six regions of Ethiopia [31].

All, except one facility did not meet the set limit for 
completeness of data in DHIS2 database for the MCH 
variables. Generally, completeness was best for the Child 
Health variables, that is., 100% for Penta3, and 99.6% for 
Penta1, which indicates that all the data were entered into 
the DHIS2. However, the MCH variables with the most 
missing values were found in the provision of maternal 
health services, with observed variations. Further, about 
8% of the facilities had 50% of their data in the registers 
and forms complete. This suggests that the health care 
professionals are more focused on managing patients 
rather than recording data, perhaps due to workload or 
lack of commitment to the data.

In Ghana, DHIS2 is the final repository for data rou-
tinely generated from health facilities and is the main 
source of information used by the majority of the health 
managers in the country for planning and decision mak-
ing. Completeness of data in DHIS2 were found to be 
generally high (95.4%). Assessing the completeness and 
accuracy of data transfer of routine maternal health 
services data in the Greater Accra Region of Ghana 
[11], reported 99.1% completeness in summary report-
ing forms and 100% in the DHIS2. The authors further 
reported 94.3% data completeness for the antenatal vari-
ables. However, lower completeness rates were found in 
Nigeria for the Monthly Summary Form at 89.3%, and 
65.2% in DHIS2, with an overall average completeness 
of 77.3% [32]. Relatedly, high (86.9%) data completeness 
were reported in four counties in Kenya [22], and 96.6% 
from Rwanda [33]. In contrast, a study in Uasin Gishu 
County Referral Hospital in Kenya reported as low as 
46% routine health data completion [34]. In the analy-
sis of primary health care data in Mozambique, manual 
data completeness was between 37.5% and 52.1% [35]. 
The findings of higher completeness rates of data aggre-
gation and transfer in this study could be attributable 
to a more vigilant process of validating data aggregated 
from one medium before transferring it to the next [34]. 
It also shows the availability of qualified human resource, 
appropriate policies and framework for data manage-
ment in the metropolis.

The MCH variables completeness for privately owned 
health facilities (84.8%) was less than public facilities 
(96.8%). The private sector provides a significant portion 
of healthcare in developing countries and will contrib-
ute significantly to the data available in RHIS [36]. In the 
past, private healthcare facilities in Ghana did not feel a 
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sense of duty to the government by submitting their rou-
tine data. This development is not limited to only Ghana, 
as other developing countries have reported difficulty 
in integrating the private and public health information 
systems [36].

The degree to which data is current and available 
when needed to make decisions is reflected in its time-
liness. Timeliness represents the proportion of reports 
that are transmitted to the next level of the reporting 
system within the timeframe stipulated by the GHS. 
Our findings of timeliness of MCH data is higher than 
the timeliness reported elsewhere; 70% in East Wollega, 
Ethiopia [37], 78.7% in four counties in Kenya[22], and 
46% reporting timeliness in Uasin Gishu County Refer-
ral Hospital, Kenya [22], but similar to studies from 
Rwanda where 93.8% timeliness was reported [33], and 
93.7% timeliness reported among departments in pub-
lic health facilities of Harari region, Ethiopia [33]. The 
results revealed that among the two MCH services con-
sidered, Monthly Vaccination Report was submitted on 
time better than Monthly Midwife’s returns. According 
to [24], facilities are considered to have good report-
ing if their timeliness rate falls above 80%. Whereas all 
the facilities met this threshold for the Monthly Vac-
cination Report, three (23%) facilities did not meet the 
threshold for Monthly Midwifes Returns report. Mean-
while, timely submission of MCH coverage estimates 
to the next reporting level is crucial in the provision of 
MCH services. This would have important implications 
for the health of pregnant women and newborns living 
in the district, as information reported by the health 
facilities is used to guide future plans.

Reported data in DHIS2 for 2020 were consistent for 
all the eight MCH variables in the Metropolis. Consist-
ency over time indicated an overall 7% decrease in the 
MCH service outputs for 2020 when compared with 
that of the preceding three years across the eight varia-
bles. Apart from PNC that showed a ratio of over 100%, 
the rest of the variables were below 100%. Nevertheless, 
all the variables remained within the quality range of 
33% of the average for the three preceding years. There-
fore, facilities in this study were more likely to report 
consistently in 2020, compared to the preceding three 
years for all the MCH variables. All the facilities data 
for ANC1, ANC4 and Penta3 were consistent over time. 
However, some of the variables and facilities data were 
found not consistent, when a facility data for a variable 
was compared to that of the district value. It is generally 
impracticable to have same values of an indicator over a 
period of time. Changes are expected in the current year 
to the preceding year(s), but these variations are mostly 
expected not to be large. If the differences are so large, it 
calls for concern and raises issues of data quality.

The overall ratio of the consistency between the num-
ber of Penta1 doses administered to children and number 
of ANC1 visits was low (86%). This means that, roughly 
14% more women attended ANC1 visit than children 
receiving their first dose of Penta, or that there were 
data quality challenges. This variation may also reflect 
a higher number of pregnancies than live births, which 
was not assessed directly in this study. Typically, women 
accessing health care during pregnancy have at least one 
ANC visit to the health facility and that most children 
that seek health care in their first year of life will have at 
least one visit to the health facility. In fact, evidence has 
shown that women who seek ANC services are more 
inclined to seek health services and the essential vaccina-
tions such as Pentavalent vaccine for their newborns [24]. 
The inconsistency between Penta1 and ANC1 presents 
potential gaps that warrant further investigation and 
raise concerns for data quality.

Comparing the number of Penta1 to Penta3 doses 
administered, it was observed that about 22% of the 
children who received the first dose of Penta vaccine did 
not receive the third dose. Further, 42% of the facilities 
showed lower Penta1 vaccine administration compared 
with Penta3, as indicated by their positive percentage 
difference. The finding suggests that many infants who 
received their third dose may not have received their 
first dose in these facilities, an issue that warrants fur-
ther investigation. Accordingly, the percentage differ-
ence of the number of Penta3 dose and Penta1 dose 
should be less than two percent for data between the 
indicator pairs to be consistent [24]. About 42% of the 
facilities were observed to have a higher than two per-
cent consistency ratio for these variables. Generally, 
the number of Penta1 doses should be either more than 
Penta3 or be the same. However, there is the possibil-
ity, theoretically, that the number of third dose of Penta 
is slightly more than the first, especially for administra-
tive units with a lot of in-migration, but it is not likely to 
happen systematically [24].

Of the 13 facilities used in assessing the consistency 
between ANC1 and ANC4, only one showed a posi-
tive percentage difference, suggesting higher a ANC4 
uptake compared with ANC1. Higher coverage of ANC4 
to ANC1 may be indicative of data quality limitation 
because it is expected that ANC1 would be higher than 
ANC4 coverage [24]. Also, 8% of the facilities showed 
a zero-percentage difference between the two vari-
ables which suggests that the same number of pregnant 
women who attended first ANC visit also attended the 
fourth ANC visit in that same facility. The overall ratio 
of the consistency between the two variables was 70%, 
indicating that 30% of pregnant women who attended 
the ANC1 did not attend ANC4 visit. Across all facilities, 
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none of the priority variables compared demonstrated 
the expected numerical relationship.

Access to data has increased nowadays due to tech-
nological advancement, but the quality of data has been 
identified as critical area needing intervention. Mean-
while, quality data is essential for monitoring and evalu-
ating MCH services to improve health outcomes [38]. 
A number of factors can be attributable to variations in 
data from one source to another. For example, incom-
plete source documents and errors in computation 
when aggregating data could lead to over-reporting of 
data from registers to monthly reported forms. Previ-
ous studies identified insufficient time due to workload, 
lack of appreciation of the importance of data, transcrip-
tion errors, and transposing errors [11]. Generally, data 
accuracy may be affected by errors that occur during data 
entry, intentionally manipulating the data for different 
reasons, possibly competition among the staff and facili-
ties, false report to increase achievement, and reports not 
made on time. The study conducted in Tanzania supports 
some of these explanations; for example, data manipula-
tion can affect the accuracy of data [14]. In Ghana, most 
health facilities especially in the lower levels, use lower 
cadre of staff who do not have the requisite training in 
data management [11]. However, in this current study, 
majority of the respondents had higher education.

Limitations
Primary source data was used as reference for comparing 
the other sources of data. Any shortcoming in capturing 
data into these primary sources will therefore reflect in our 
results. The study was a stand-alone survey and therefore 
is limited in linking facility data with community service 
utilization. The study did not consider the external consist-
ency of the data by comparing it to any population metrics, 
as well as not considering variables beyond MCH services. 
Lastly, although this study is important and relevant for 
Cape Coast, this research likely has limited external valid-
ity beyond Cape Coast Metropolis.

Conclusion
Large variability of data accuracy was observed across 
the facilities. This is an important concern in data quality 
as it may prevent comparisons between facilities and the 
understanding of inequalities in healthcare quality in the 
region. Notwithstanding, given the WHO standard for 
data quality, the level of MCH data quality in the Cape 
Coast Metropolis, available through the DHIS2 is com-
plete, reported on timely manner, consistent, and reflects 
what exists in facility’s source document (registers). 
Therefore, the data is credible enough for day-to-day use 
in health decision making, even though there is still room 

for improvement in the quality of these data, especially 
when the data is compared across facilities.

Maternal and child health services cannot be adequately 
monitored where health information data are inaccurate, 
incomplete, untimely, or inconsistent [39]. Decisions 
made based on inaccurate data can affect health system 
performance and consequently mislead directions. There-
fore, system should design strategies and be watchful to 
maintain data quality. Data validation teams in the various 
health facilities should be encouraged to have their data 
validated before transmitting the data to the next level. 
Consistent use of the Standards Operating Procedures 
(SOPs) for data management in the metropolis should be 
greatly encouraged.
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