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Background An effective health management information system plays a pivotal 
role in evidence-based decision-making and strengthening health service delivery 
in a country. The Directorate General of Health Services and the Directorate Gen-
eral of Family Planning of Bangladesh have adopted digital health management 
information system platforms named district health information system and man-
agement information system, respectively. Despite its significance, health man-
agement information system data has numerous issues, such as missing values, 
inaccuracies, lack of internal consistency, and the presence of outliers. This study 
aims to assess the data quality of reproductive health indicators in the health man-
agement information system of the Directorate General of Health Services and the 
Directorate General of Family Planning.

Methods The study examined two aspects of data quality: a) completeness of data, 
subdivided into completeness of facility reporting (report submission rate) and 
completeness of indicator data (presence of missing values); b) internal consistency 
of reported data, subdivided into presence of outliers, inter-indicator consistency, 
and consistency between reported data and original records (accuracy rate). The 
study utilised retrospective monthly data gathered from July 2021 to June 2022, 
covering 21 reproductive health indicators. Multi-stage cluster sampling was em-
ployed to select 112 health facilities for data collection, including 48 facilities from 
Directorate General of Health Services and 64 from Directorate General of Family 
Planning, representing various administrative levels across the country.

Result The report submission rate for Directorate General of Health Services fa-
cilities was 98%, while for the Directorate General of Family Planning facilities, it 
was 86%. However, 35% of data points were missing in the district health infor-
mation system server of Directorate General of Health Services, whereas no missing 
values were observed in the management information system server of Directorate 
General of Family Planning. Less than 3% of outliers were detected in the server 
data of both directorates. Inter-indicator consistency was maintained at a high rate 
of 98% in health facilities under both directorates. The accuracy of reported data 
varied across indicators and facility types: Directorate General of Health Services 
facilities showed accuracy rates ranging between 75 and 92%, with an aggregated 
rate of 86%. Different tiers of the Directorate General of Family Planning facilities 
had accuracy rates ranging from 92 to 96%.

Conclusion This research emphasises the significance of rectifying missing values, 
ensuring consistency, and improving reporting systems, with a particular focus on 
lower-tier health facilities, to enhance the validity and reliability of reproductive 
health data in Bangladesh.
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The World Health Organization (WHO) emphasises that an effective Health Management Information 
System (HMIS) ensures the generation, analysis, dissemination, and utilisation of accurate and timely data on 
health determinants, health system performance, and health status [1]. Globally, health management infor-
mation system plays a crucial role in evidence-based decision-making and improving health service deliv-
ery [2,3], being one of WHO’s six core components for Health Systems Strengthening (HSS) [1]. Improving 
health management information system enhances health information reliability, essential for public health 
reform strategies in developing nations [4]. Many low- and middle-income countries (LMICs) implement 
national health management information system for routine facility-based health care data collection [5,6], 
aligning with Sustainable Development Goals (SDGs) and other global initiatives for monitoring progress 
and enabling adjustments [7–9].

Over the past 50 years, Bangladesh has significantly advanced health and family planning (FP) services, nota-
bly improving several health indicators like infant mortality rate (IMR), maternal mortality ratio (MMR), and 
under-5 mortality rate (U5MR) [10–14]. Initiatives such as emergency obstetric care (EmOC) and maternal 
health voucher schemes have been introduced to improve women’s reproductive health [13,15,16]. Despite 
progress, significant portions of the population lack access to adequate health care [12,17–20], with around 
half of childbirths still occurring at home, posing risks to the mother and new-born’s health [10,18,20].

Quality health management information system data on maternal and newborn health care are essential 
for identifying gaps in current facility-based management, developing effective interventions, and track-
ing progress [21]. Recognising the growing importance of health management information system, many 
countries have implemented the District Health Information System (DHIS2), an open-source web-based 
software platform [22]. This software facilitates the continuous gathering, consolidation, and visualisation 
of health data across all levels of the system [23].

Studies from Uganda and Kenya demonstrates that district health information system deployment has 
improved reporting on immunisation coverage, antenatal care (ANC) visits, and facility delivery rates 
[14,24,25]. Evidence from Laos shows that effective application of district health information system on 
maternal, new-born and child health (MNCH) surveillance data has enhanced service delivery [26]. Since 
its implementation, district health information system has been adopted in more than 76 countries world-
wide for gathering and analysing health data [27].

In Bangladesh, the Ministry of Health and Family Welfare (MoH&FW) oversees health, family planning, 
and nutrition programmes [28] through two directorates: Directorate General of Health Services (DGHS) 
and Directorate General of Family Planning (DGFP) [29]. Directorate General of Health Services utilises 
district health information system as its health management information system, while Directorate General 
of Family Planning has its own online-based Management Information System (MIS) [13].

Despite its significance, data from health management information system face numerous challenges, includ-
ing missing values, inaccuracies, biases, unidentified sources, and underutilisation of tools [23,30–39]. 
Moreover, health care workers encounter difficulties such as inadequate skills, heavy workload, lack of effec-
tive monitoring systems, and the absence of standard guidelines regarding health management information 
system tools and indicators [31]. These challenges may compromise the effectiveness of achieving health 
goals at both the national and sub-national levels [1]. Therefore, conducting regular Data Quality Assurance 
(DQA) is imperative to identify potential gaps and opportunities for improvement in meeting defined data 
standards, such as completeness, accuracy, consistency, and timeliness [32,40,41].

This study aims to assess the data quality of reproductive health-related indicators in Bangladesh’s health 
management information system. It focuses on core maternal and child health and family planning (MCH-FP) 
indicators, within the context of sexual and reproductive health and rights (SRHR), aligning with both the 
SDGs and Bangladesh’s internal strategies for women’s health and gender equity. This approach ensures 
nuanced policy interventions for improving maternal health outcomes while addressing broader reproduc-
tive health issues.

METHODS

Study design

This study followed World Health Organization’s (WHO) data quality assurance guidelines and utilised sec-
ondary data sources [32,40,41]. The assessment involved a desk review, selection of indicators and health 
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facilities, data collection and analysis, and a stakeholder consultation workshop. Although it utilised sec-
ondary data, the study effectively functions as a primary investigation of these sources.

Data collection

After reviewing literature and assessing health facility services, initially, six indicators focusing on women’s 
health, specifically menstrual regulation (MR), its complications, and post-abortion care (PAC), were selected 
to address study objectives. Meetings with key stakeholders from Directorate General of Health Services and 
Directorate General of Family Planning led to the addition of 15 more indicators, covering modern contra-
ceptive use, childbirth details (including delivery mode, outcomes, and complications), postpartum family 
planning, and maternal mortality. This resulted to a final set of 21 indicators for the DQA.

Monthly data segregated from July 2021 to June 2022 (12-month period), covering the selected 21 indica-
tors, was collected from the facility registers of the chosen health facilities and the district health information 
system and management information system platforms, where the facilities upload their monthly reports. To 
adhere to WHO toolkits and study objectives, paper-based data collection tools were developed for extract-
ing information from health facility registers, following field testing to ensure effectiveness and accuracy.

Bangladesh is divided into eight administrative divisions, each further subdivided into districts, then into 
upazilas (sub-districts), unions, and villages. At the tertiary health care level, each division hosts a Medical 
College Hospital (MCH) under Directorate General of Health Services. At the secondary level, each district 
has a District Hospital (DH) under Directorate General of Health Services and a Maternal and Child Welfare 
Center (MCWC) under Directorate General of Family Planning.

Moving down to the primary level, each upazila operates an Upazila Health Complex (UHC) under 
Directorate General of Health Services, serving as the initial point of referral in the country’s health care sys-
tem. Additionally, each upazila houses a Sadar Clinic and/or a Maternal and Child Health-Family Planning 
(MCH-FP) unit under Directorate General of Family Planning. Union Health & Family Welfare Centers 
(UH&FWC) under Directorate General of Family Planning and Union Sub-Centers under Directorate 
General of Health Services provide services at the union level.

At the grassroots level in rural Bangladesh, Community Clinics (CC) under Directorate General of Health 
Services and satellite clinics under Directorate General of Family Planning cater to the health care needs of dif-
ferent villages. The distribution of these health facilities across administrative units are illustrated in Figure 1.

Figure 1. Organogram of health service delivery system in Bangladesh. MoH&FW – Ministry of Health and Family 
Welfare, MCWC – Maternal and Child Welfare Center, MCH-FP – Maternal and Child Health-Family Planning, 
UH&FWC – Union Health & Family Welfare Center
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Primary data collection in Bangladesh’s health facilities is conducted using registers and forms. At the end 
of each month, data from these facilities are compiled and summarised in monthly reports. Subsequently, 
these reports are entered into either district health information system or management information system, 
depending on the respective directorate.

Employing a multi-stage cluster sampling approach, health facilities were selected for Data Quality Assurance 
(DQA) from all eight divisions across the country. The inclusion criteria for this study encompassed pub-
lic health facilities at various tiers operated by either the Directorate General of Health Services or the 
Directorate General of Family Planning that provide reproductive health services. Conversely, private health 
facilities and non-functional public health facilities were excluded from the study. The list of public health 
facilities at different administrative levels was obtained from the government health facility registry, which 
served as the sampling frame for the study [42].

Through simple random sampling, we selected two districts from each division to represent district-level 
health facilities. Out of the 16 selected districts, two had medical college hospitals and 14 had district hos-
pitals, with one of each type per district. Additionally, each of these 16 districts had one maternal and child 
welfare centres. Therefore, a total of 32 facilities were selected at the district level.

Subsequently, we randomly identified 16 upazilas (sub-districts) from the selected districts, one from each 
district. Each selected upazila had one upazila health complex, one Sadar clinic, and one MCH-FP unit, 
totalling 48 facilities included in the sample.

Thereafter, we randomly picked 16 union health & family welfare centres from among these upazilas to 
assess data quality at the union level health facilities. Finally, from each of the unions selected in the previ-
ous stage, one community clinic was randomly chosen.

Therefore, a total of 112 health facilities were selected for the data quality assurance, comprising 48 facili-
ties under Directorate General of Health Services (including two medical college hospitals, 14 district hos-
pitals, 16 upazila health complexes, and 16 community clinics), and 64 facilities under Directorate General 
of Family Planning (including 16 maternal and child welfare centres, 16 sadar clinics, 16 MCH-FP units, 
and 16 union health & family welfare centres). The lists of selected facilities under Directorate General of 
Health Services and Directorate General of Family Planning are provided in Tables S1–2 in the Online 
Supplementary Document.

It is essential to note that health facilities at different tiers provide varying levels of services, leading to dif-
ferences in indicators across primary, secondary, and tertiary levels. This underscores the need to tailor indi-
cator selection to the specific context and services provided by each level of health facility.

Two teams, each consisting of two researchers, visited the selected health facilities to collect data from facility 
registers. In addition to quantitative data collection, the researchers conducted informal, unstructured discus-
sions with key staffs during these visits. Verbal consent was obtained, and although these discussions were 
not recorded electronically, detailed notes were taken to capture the key points while maintaining anonymity.

Information presented in Table 1 outlines the list of indicators, along with the levels and number of facili-
ties included in the DQA analysis, providing specific or relevant services.

Data analysis

Considering WHO guidelines, the study assessed two aspects of the data quality: completeness of data and 
internal consistency of reported data [32]. The data were analysed using STATA Version 15.0 (StataCorp 
LLC, College Station, Texas, USA). To ensure valid comparisons and account for differences in service types 
across various administrative levels, we segregated the databased on health facility types.

Completeness of data

Data completeness has two different aspects: facility reporting (report submission rate), and completeness 
of indicators. Facility reporting is calculated by dividing the number of monthly reports received by the 
server by the expected yearly reports [32]. WHO recommends a 75% reporting rate to be acceptable [32].

Indicator completeness referred to the percentage of non-missing indicator values, focusing on the com-
pleteness of specific data elements [32]. Initially computed per facility, it’s the count of non-missing values 
divided by the expected number of values. Summary statistics are then aggregated. Indicator completeness 
was measured for those months when monthly reports were submitted in the database. WHO suggests 
accepting a maximum of 25% missing values in the reported data [32].
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Internal consistency of reported data

The analysis of internal consistency in reported data involved three main approaches. First, outliers, defined 
as significantly distinct indicator values compared to other monthly data per facility, were identified. It’s 
important to note that outliers may not necessarily indicate errors but require further exploration and ver-
ification during data quality checks. Moderate outliers were defined as monthly values that deviated from 
the facility’s monthly mean value of the indicator by at least two standard deviations, while extreme outli-
ers deviated by at least three standard deviations.

Second, inter-indicator consistency (IIC) was examined by comparing the sum of normal vaginal deliveries 
(NVD), caesarean sections (C/S), and forceps/vacuum/breech deliveries with the total live births and still-
births. As per WHO guidelines, differences of less than 10% between these values were accepted as indic-
ative of the presence of inter-indicator consistency [32]. Summary statistics were then derived from facili-
ty-wide findings.

Finally, the consistency of reported data with original records, termed the accuracy rate, was assessed. This 
approach aimed to identify accurately reported, under-reported, and over-reported values in the server com-
pared to the source data (facility register data). This analysis was conducted separately for each indicator and 
each month. This involved comparing reported values with data extracted from facility registers. Values within 
±10% of register data were deemed accurate. Deviations greater or lesser than 10% indicated over-reporting 
or under-reporting, respectively [41]. WHO recommends at least 75% accuracy in the server database [41].

The qualitative data from the informal, unstructured discussions were initially recorded anonymously in 
hardcopy by the research team members. These notes were then transcribed into Bangla, the local language, 
and subsequently translated into English. Thematic analysis was performed to understand the reporting 
process and identify challenges associated with daily reporting activities.

A stakeholder consultation workshop was organised with key relevant stakeholders from Directorate General 
of Health Services and Directorate General of Family Planning. Preliminary findings from the data quality 

Table 1. List of indicators, and number of the health facilities provide relevant services and expected to report data for the indicators

Indicators/ data elements Number of facilities
Tertiary level Secondary level Primary level

Division/district level District level Sub-district level Union level Village level
Medical college 

hospital*
District 

Hospital*
MCWC† UHC* Sadar 

Clinic†
MCH-
FP†

UH&FWC† Community 
Clinic*

Pill – – 15 – 12 5 14 9

Condom – – 14 – 12 5 14 8

Injectable – – 14 – 12 4 14 6

IUD – – 15 – 12 4 13 –

Implant – – 15 – 12 4 9 –

Tubectomy/ligation (female) – – 15 – 12 4 7 –

Vasectomy (male) – – 14 – 12 4 7 –

Manual vacuum aspiration – – 14 – 11 3 5 –

Menstrual regulation with medication – – 14 – 10 1 5 –

Post-abortion care – – 14 – 10 4 5 –

Normal vaginal delivery 2 13 15 15 10 2 12 2

Caesarean section 2 13 14 10 8 1 0 –

Forceps/vacuum/breech delivery 2 13 – 15 – – – –

Livebirth 2 13 15 15 10 2 12 2

Stillbirth 2 13 15 15 10 2 12 2

Pre-eclampsia/eclampsia 2 13 15 15 10 2 12 –

Postpartum haemorrhage 2 13 15 15 10 2 12 –

Prolonged/obstructed labour 2 13 – 15 – – – –

Septic abortion 2 13 – 15 – – – –

Postpartum family planning 2 13 – 15 – – – –

Maternal death 2 13 15 15 10 2 12 2

MCWC – Maternal and Child Welfare Center, UHC – Upazila Health Complex, MCH-FP – Maternal and Child Health-Family Planning, UH&FWC – 
Union Health & Family Welfare Center
*Directorate General of Health Services operated health facilities.
†Directorate General of Family Planning operated health facilities.
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assurance were shared with the key stakeholders for validation and to draw recommendations. Gaps iden-
tified in the data quality assurance and the way forward have been discussed with the stakeholders through 
a consultative process.

RESULTS
Of the 48 Directorate General of Health Services facilities initially selected, four community clinics were 
found to be non-functional and permanently closed during the field visit. Reports from these facilities were 
not available on the district health information system server, so they were excluded from the analysis accord-
ing to the guidelines [32,40,41]. In addition, two community clinics, one upazila health complex, and one 
district hospital lacked paper-based reporting systems, which rendered data collection infeasible. Therefore, 
these eight facilities were excluded, leaving 40 Directorate General of Health Services facilities for analysis.

Similarly, from the initial 64 Directorate General of Family Planning facilities, one MCH-FP unit and 
one union health & family welfare centre were found to be non-functional and permanently closed, and 
seven MCH-FP units were merged with Sadar Clinics. This led to excluding nine facilities, resulting in 55 
Directorate General of Family Planning facilities available for analysis.

Completeness of data

Completeness of facility reporting

In all tiers of Directorate General of Health Services facilities, except for community clinics, the report 
submission rate stood at a commendable 100%. Over the 12-month reporting period, the completeness of 
facility reporting for community clinics reached 90%, with 108 reports submitted out of the expected 120. 
Overall, across all tiers of Directorate General of Health Services facilities, 98% (468 out of the expected 
480) of monthly reports were successfully submitted to district health information system, surpassing the 
WHO cut off value.

Among the four types of Directorate General of Family Planning facilities, maternal and child welfare cen-
tres achieved the highest report submission rate at 94%, closely followed by union health & family welfare 
centres at 93%. Both Sadar clinics and MCH-FP units under Directorate General of Family Planning exhib-
ited a 75% report submission rate (Table 2).

Completeness of indicator data

The completeness rates of indicator data across Directorate General of Health Services facilities varied, with 
an average of 65%, which is 10% below the WHO recommendation. Medical college hospitals had the highest 
completeness rate at 91%, followed by district hospitals at 77%. Conversely, upazila health complexes and 
community clinics had lower rates, with upazila health complexes at 50% and community clinics at 67% 
(Table 3). Geographically, it was observed that the completeness rates of indicator data among the Directorate 
General of Health Services facilities varied between 58 and 74% across the eight divisions (Table 4).

Table 2. Completeness of facility reporting by types of facilities*

Facility type No. of facilities Expected num-
ber of reports

Report sub-
mitted

Report not 
submitted

% of report 
submitted

DGHS 40 480 468 12 97.5

MCH 2 24 24 0 100.0

District Hospital 13 156 156 0 100.0

UHC 15 180 180 0 100.0

CC 10 120 108 12 90.0

DGFP 55 660 564 96 85.5

MCWC 16 192 180 12 93.8

Sadar Clinic 16 192 144 48 75.0

MCH-FP Unit 8 96 72 24 75.0

UH&FWC 15 180 168 12 93.3

CC – community clinic, DGFP – Directorate General of Family Planning operated health facilities, DGHS – Directorate General of 
Health Services, MCH – Medical College Hospital, MCH-FP – Maternal and Child Health-Family Planning, MCWC – Maternal and 
Child Welfare Center, UHC – Upazila Health Complex, UH&FWC – Union Health & Family Welfare Center
*World Health Organization recommended cut off value is 75%.
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Directorate General of Family Planning facilities achieved 100% completeness, with missing values replaced 
uniformly with ‘0’ (zero) across all tiers (Table 3).

Internal consistency of reported data

Presence of moderate and extreme outliers

Analysis of the current study revealed that both Directorate General of Health Services and Directorate 
General of Family Planning databases had outliers within the WHO defined acceptable limit. Out of 13 612 
reported values (2764 from DGHS and 10 848 from DGFP) across 86 facilities, outlier rates were 2.5% for 
Directorate General of Health Services and 2.1% for Directorate General of Family Planning. Specifically, 
276 (2%) moderate outliers were observed across 75 facilities, and 19 (0.1%) extreme outliers were detected 
across 15 facilities (Table 5). Notably, certain facilities exhibited both moderate and extreme outliers.

Inter-indicator consistency (IIC)

The inter-indicator consistency was calculated based on the indicators outlined in the methodology section 
for facilities of all tiers except community clinics. In community clinics, no indicators were found to exhibit 
a predictable relationship according to our equation (NVD+C/S+Forceps/vacuum/breech deliveries = Live 
births + still births). Notably, inter-indicator consistency rates of 98% or higher were observed across all types 
of Directorate General of Health Services and Directorate General of Family Planning facilities (Table 6).

Consistency of reported data and original records

Consistency between reported data and the original records was verified for the data available in the data-
bases. Out of 13 612 reported values, the overall data accuracy rate was 92%, meeting the WHO cut-off 
value requirement of at least 75% accurate values in the facility reports. Specifically, the accuracy rate was 

Table 3. Completeness of indicator data by types of facilities*

Facility type Expected total 
records

No. of records 
submitted with 

values
Completeness 

rate (%) Missing values (%) No. of facilities
No. of facilities with 

completeness rate less 
than cut-off value

DGHS 4270 2764 64.7* 35.3 39 24

MCH 264 241 91.3 8.7 2 0

District Hospital 1716 1320 76.9 23.1 13 5

UHC 1918 953 49.7* 50.3 15 15

CC 372 250 67.2* 32.8 9 4

DGFP 10 848 10 848 100.0 0.0 47 0

MCWC 4032 4032 100.0 0.0 15 0

Sadar Clinic 3060 3060 100.0 0.0 12 0

MCH-FP Unit 924 924 100.0 0.0 6 0

UH&FWC 2832 2832 100.0 0.0 14 0

CC – community clinic, DGFP – Directorate General of Family Planning operated health facilities, DGHS – Directorate General of Health Services, MCH 
– Medical College Hospital, MCH-FP – Maternal and Child Health-Family Planning, MCWC – Maternal and Child Welfare Center, UHC – Upazila Health 
Complex, UH&FWC – Union Health & Family Welfare Center
*Completeness is lower than the World Health Organization’ accepted standards. World Health Organization recommended cut off value is 75%.

Table 4. Completeness of indicator data by division (Directorate General of Health Services operated facilities)*

Division Expected Total 
records

No. of records submit-
ted with values

No. of records with 
missing values

Completeness rate 
(%) Missing values (%)

Barishal 384 285 99 74 26

Chittagong 588 365 223 62 38

Dhaka 576 382 194 66 34

Khulna 636 367 269 58 42

Mymensingh 420 254 166 60 40

Rajshahi 552 354 198 64 36

Rangpur 528 354 174 67 33

Sylhet 588 403 185 69 31

Total 4272 2764 1508 65 35

*World Health Organization recommended cut off value is 75%.
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86% for Directorate General of Health Services facilities and 94% for Directorate General of Family Planning 
facilities (Table 7).

Among the Directorate General of Health Services facilities, under-reporting and over-reporting of data were 
identified at rates of 3 and 11%, respectively. Conversely, Directorate General of Family Planning facilities 
exhibited under-reporting and over-reporting rates of 2 and 4%, respectively.

Table 5. Presence of outliers in the monthly report by types of facilities*

Facility Type
Total records 

(missing values 
excluded)

No. of moderate out-
liers (% of values with 

moderate outliers)

No. of extreme outli-
ers (% of values with 

extreme outliers)

Total No. of out-
liers (% of values 

with outliers)
No. of 

facilities
No. of facilities 
with moderate 

outliers

No. of facilities 
with extreme 

outliers
DGHS 2764 63 (2.3) 5 (0.2) 68 (2.5) 39 30 4
MCH 241 8 (3.3) 0 (0) 8 (3.3) 2 2 0
District Hospital 1320 28 (2.1) 2 (0.2) 30 (2.3) 13 11 2
UHC 953 20 (2.1) 0 (0) 20 (2.1) 15 13 0
CC 250 7 (2.8) 3 (1.2) 10 (4.0) 9 4 2
DGFP 10 848 213 (2) 14 (0.1) 227 (2.1) 47 45 11
MCWC 4032 82 (2.0) 10 (0.2) 92 (2.3) 15 15 7
Sadar Clinic 3060 63 (2.1) 1 (0.03) 64 (2.1) 12 11 1
MCH-FP Unit 924 21 (2.3) 1 (0.1) 22 (2.4) 6 5 1
UH&FWC 2832 47 (1.7) 2 (0.1) 49 (1.7) 14 14 2

CC – community clinic, DGFP – Directorate General of Family Planning operated health facilities, DGHS – Directorate General of Health Services, MCH 
– Medical College Hospital, MCH-FP – Maternal and Child Health-Family Planning, MCWC – Maternal and Child Welfare Center, UHC – Upazila Health 
Complex, UH&FWC – Union Health & Family Welfare Center
*World Health Organization recommendation: moderate outlier: ±2–3 standard deviation from mean. Extreme outlier: at least ±3 standard deviation 
from mean.

Table 6. Inter indicator consistency by types of facilities*

Facility Type Total records No. of records with 
consistency

Inter-indicator con-
sistency rate (%) No. of facilities

No. of facilities 
without consis-

tency
DGHS 360 355 98.6 30 5
MCH 24 24 100.0 2 0
District Hospital 156 153 98.1 13 3
UHC 180 178 98.9 15 2
CC — — — — —
DGFP 564 560 99.3 47 4
MCWC 180 178 98.9 15 2
Sadar Clinic 144 143 99.3 12 1
MCH-FP Unit 72 72 100.0 6 0
UH&FWC 168 167 99.4 14 1

CC – community clinic, DGFP – Directorate General of Family Planning operated health facilities, DGHS – Directorate General of 
Health Services, MCH – Medical College Hospital, MCH-FP – Maternal and Child Health-Family Planning, MCWC – Maternal and 
Child Welfare Center, UHC – Upazila Health Complex, UH&FWC – Union Health & Family Welfare Center
*Inter indicator consistency rate: % of facilities where the relationship between predictable indicators is <10%.

Table 7. Accuracy, under-reporting, and over-reporting by types of facilities*

Facility Type
Total records 
(missing val-

ues excluded)

Accurate 
records (n)

Accuracy 
rate (%)

Under-report-
ed records (n)

Under-report-
ed records (%)

Over-report-
ed records (n)

Over-reported 
records (%)

Facilities 
(n)

Facilities with 
underreported 

records (n)

Facilities with 
overreported 

records (n)
DGHS 2764 2371 85.8 88 3.2 305 11.0 39 16 29
MCH 241 181 75.1 28 11.6 32 13.3 2 2 2
District Hospital 1320 1151 87.2 26 2.0 143 10.8 13 5 10
UHC 953 810 85.0 23 2.4 120 12.6 15 6 12
CC 250 229 91.6 11 4.4 10 4.0 9 3 5
DGFP 10 848 10 148 93.5 267 2.5 433 4.0 47 45 43
MCWC 4032 3760 93.3 115 2.9 157 3.9 15 15 14
Sadar Clinic 3060 2816 92.0 80 2.6 164 5.4 12 11 12
MCH-FP Unit 924 883 95.6 22 2.4 19 2.1 6 6 4
UH&FWC 2832 2689 95.0 50 1.8 93 3.3 14 13 13

CC – community clinic, DGFP – Directorate General of Family Planning operated health facilities, DGHS – Directorate General of Health Services, MCH 
– Medical College Hospital, MCH-FP – Maternal and Child Health-Family Planning, MCWC – Maternal and Child Welfare Center, UHC – Upazila Health 
Complex, UH&FWC – Union Health & Family Welfare Center
*Accuracy: difference between source data and server data are <10% of the source data. Under-reporting: server data are ≤10% of source data. Over-
reporting: server data are ≥10% of source data.
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Informal discussion with the reporting focal persons

During visits to a total of 112 health facilities, informal discussions were held with only 35 focal persons, 
comprising 18 from Directorate General of Health Services facilities and 17 from Directorate General of 
Family Planning facilities. This limited participation was attributed to our visits coinciding with the busy 
working hours of the focal persons, who were engaged in their regular office tasks. From these discussions, 
several noteworthy findings emerged.

In Directorate General of Health Services facilities, dedicated focal persons for reporting were typically 
appointed at sub-district and higher-level facilities, except for community clinics where this responsibility 
was assumed by service providers. In contrast, Directorate General of Family Planning facilities lacked ded-
icated reporting focal persons, with Family Welfare Visitors (FWVs) being responsible for monthly report-
ing at all levels.

A significant number of reporting focal persons, family welfare visitors, and service providers from both 
the Directorate General of Health Services and Directorate General of Family Planning facilities had not 
received specific training on data entry or the reporting process in the health management information sys-
tem. Many community clinics and union-level facilities faced challenges due to a lack of essential resources 
such as laptops and internet connections, resulting in occasional failures in data submission due to uniden-
tified technical issues with the server. The simultaneous burden of manual data collection and entry into 
the server posed challenges, especially in facilities with limited human resources.

There was inconsistency in the regular supply of reporting forms, with no budget allocated at the local level 
for printing forms. Furthermore, a significant absence of documents outlining the standard operational 
definitions of indicators among service providers or reporting focal persons at both Directorate General of 
Health Services and Directorate General of Family Planning facilities was highlighted, suggesting a poten-
tial gap in understanding and adherence to standardised reporting protocols.

Stakeholder consultation workshop

A stakeholder consultation workshop was held involving government stakeholders from Directorate General 
of Health Services and Directorate General of Family Planning, as well as representatives from Vital Strategies. 
The workshop aimed to share preliminary findings of a study and discuss strategies to address identified 
bottlenecks in data quality assurance.

Directorate General of Health Services officials acknowledged data quality concerns due to a shortage of 
reporting focal persons in some health facilities. Although the management information system unit of the 
Directorate General of Health Services conducts frequent trainings for these focal persons, staff turnover 
often creates vacancies. Despite improvements since the initial deployment of district health information 
system (DHIS2), discrepancies persist in the data. Directorate General of Health Services is actively address-
ing these issues to improve the overall data reporting system and data quality.

Similarly, Directorate General of Family Planning officials noted a shortage of human resources for report-
ing, particularly at divisional and district levels. The government has approved the recruitment of new staff 
to address this need. Service providers at union level health facilities face challenges in both service provi-
sion and management information system reporting, yet no reporting focal person position has been estab-
lished for these facilities. Directorate General of Family Planning is transitioning to a paperless reporting 
system and aims to implement electronic management information system (e-MIS) in all health facilities 
nationwide by June 2024.

DISCUSSION
The findings of the current study regarding the completeness rates of reproductive, maternal, new-born, and 
child health (RMNCH) data from health facilities under both Directorate General of Health Services and 
Directorate General of Family Planning are crucial for national policy formulation and decision-making, 
particularly in the context of improving women’s health. While meeting the WHO’s standards for overall 
completeness rates is a positive indicator, the absence of monthly reports from nine facilities, particularly 
from Directorate General of Family Planning facilities, highlights a significant gap in data submission to 
the authorities. This lack of reporting directly affects the reliability and accuracy of reproductive, maternal, 
new-born, and child health data, which are essential for assessing the effectiveness of health programmes 
and interventions aimed at improving women’s health outcomes.
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Furthermore, the high presence of missing values among Directorate General of Health Services facilities, 
especially at sub-district and lower-level facilities, indicates discrepancies in data reporting and underscores 
the urgent need for improvements in data collection and management practices within the context of wom-
en’s health. Similar issues with missing values in district health information system (DHIS2) for maternal 
and reproductive health indicators have been observed in other middle-income countries in Africa, indicat-
ing a broader issue that requires attention [30].

Moreover, lower completeness rates for specific indicators such as forceps/vacuum/breech deliveries, mater-
nal deaths, and septic abortion highlight areas where data quality requires enhancement to accurately reflect 
the state of maternal and reproductive health. Additionally, except for normal vaginal deliveries and live 
births, all indicators fell below the WHO’s cut-off point in upazila health complexes, indicating the need 
for a more in-depth exploration of these indicators within the reporting system of the respective health 
facilities, particularly concerning women’s health. Addressing these challenges and improving data report-
ing practices are critical steps in advancing women’s health outcomes and achieving broader health goals.

In contrast, the absence of missing values in reports from Directorate General of Family Planning facilities 
raises concerns about the accuracy and interpretation of data, particularly regarding the distinction between 
service unavailability and lack of service recipients. This issue has direct implications for women’s health as it 
can mislead national-level managers and policymakers in evaluating the performance of Directorate General 
of Family Planning services and making informed decisions regarding family planning programmes, which 
are essential components of reproductive health initiatives aimed at improving women’s health outcomes.

The study’s identification of outliers within the WHO standard level emphasises the importance of further 
investigation and verification during data quality checks and supervision visits by facility managers and 
supervisors. Ensuring accurate and reliable data are crucial for assessing the effectiveness of reproductive 
health programmes and interventions targeting women’s health.

Additionally, maintaining consistency between indicators and high accuracy rates across all tiers of health 
facilities, as highlighted in the study, is promising for data reliability and reflects positively on the overall 
quality of reproductive, maternal, new-born, and child health data. This reliability is essential for informed 
decision-making and policy formulation aimed at addressing reproductive health challenges and ultimately 
improving women’s health outcomes. Therefore, addressing issues related to data accuracy and interpreta-
tion within the context of reproductive health is critical for advancing women’s health initiatives and achiev-
ing broader health goals.

The findings of this study reveal important insights into reproductive health issues within the context of 
data reporting and accuracy. While inter-indicator consistency was generally maintained among most data 
from facilities under both Directorate General of Health Services and Directorate General of Family Planning, 
the least accurately reported indicator, postpartum family planning (PPFP) method use, highlights a spe-
cific area requiring improvement in data reporting and accuracy within the realm of reproductive health. 
Similarly, the absence of reported maternal deaths from sampled upazila health complexes despite expecta-
tions based on Bangladesh’s health system structure raises questions about the effectiveness of the report-
ing system in capturing critical reproductive health data.

Moreover, Informal interviews revealing discrepancies in reporting structures and lack of specific training 
on data reporting systems among health facility personnel underscore the importance of capacity-building 
initiatives and standardised reporting protocols in ensuring consistent and accurate reproductive, maternal, 
new-born, and child health (RMNCH) data collection and reporting. These findings shed light on the chal-
lenges within the reproductive health data landscape and emphasise the significance of addressing issues 
related to data quality and reporting protocols to effectively monitor and improve reproductive health out-
comes in Bangladesh, ultimately contributing to broader goals related to women’s health.

Strengths

In this study, facilities from all tiers across all eight divisions, covering diverse geographical locations of the 
country, are evaluated. In addition to collecting data from documents at each facility, informal discussions 
were conducted to explore the structure of the existing data reporting system. This step was deemed nec-
essary to gain a comprehensive understanding of the underlying dynamics and operation of the system.

Limitations

WHO guidelines highlight two primary dimensions of data quality assurance: completeness and timeli-
ness. Timeliness is generally assessed based on whether reports are submitted by facilities within set dead-
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lines [32]. However, since this study did not involve real-time, monthly data extraction, we were unable to 
evaluate timeliness.

The management information system server of the Directorate General of Family Planning automatically 
records a zero (0) for any blank entry, regardless of whether the service was actually unavailable at the facil-
ity. Consequently, it was not possible to differentiate between true service unavailability and the lack of 
service receipt, making it difficult to identify actual missing values in the management information system 
server data.

To gain insights into the reporting process and associated challenges, informal discussions were conducted 
with reporting personnel. Although a thorough qualitative interview would have provided more compre-
hensive insights, time constraints of the focal person led to the exclusion of in-depth interviews from the 
study methodology.

Recommendations

To enhance data reporting in Directorate General of Health Services and Directorate General of Family 
Planning, it is essential to establish a unified reporting system and appoint dedicated reporting focal per-
sons at all levels of health facilities under both the Directorate General of Health Services and Directorate 
General of Family Planning. Additionally, comprehensive guidelines with operational definitions for all indi-
cators must be developed and widely distributed to service providers and reporting focal persons across all 
Directorate General of Health Services and Directorate General of Family Planning facilities to ensure stan-
dardised reporting practices.

Furthermore, providing thorough training on digital data reporting systems and indicator definitions to all 
reporting focal persons within Directorate General of Health Services and Directorate General of Family 
Planning health facilities is necessary to enhance their capacity and accuracy in reporting. Ensuring the 
availability of functional laptops and internet connections at all levels of Directorate General of Health 
Services and Directorate General of Family Planning health facilities is also vital to facilitate timely and effi-
cient reporting.

Moreover, transitioning to real-time data input instead of defaulting to reporting zero (0) in the Directorate 
General of Family Planning database would significantly improve the accuracy and timeliness of data report-
ing. Specialised sensitisation and training programmes should be implemented for reporting focal persons 
at UHCs to address their low completeness rate in indicator reporting.

Finally, conducting sensitisation programmes for reporting focal persons across most Directorate General of 
Health Services and Directorate General of Family Planning facilities is essential. These programmes should 
focus on accurately reporting two critical indicators: forceps/vacuum/breech delivery and septic abortion 
cases, ensuring the reliability and comprehensiveness of the reported data. It’s also crucial to foster a positive 
data use culture within Directorate General of Health Services and Directorate General of Family Planning 
through regular data quality assessments, dialogue sessions, and information sharing to support data-driven 
decision-making and policy formulation.

CONCLUSIONS
This study emphasises the pivotal role of robust data reporting systems within health facilities, vital for 
generating accurate, timely information crucial for informed decision-making in public health. Rectifying 
deficiencies in reporting practices and offering comprehensive training to reporting personnel are funda-
mental measures to enhance data quality and integrity. Strengthening these aspects not only facilitates evi-
dence-based decision-making but also fosters improved health outcomes and advances the broader goals 
of universal health coverage and sustainable development. Investing in the enhancement of data reporting 
systems is therefore imperative for optimising health care delivery and achieving meaningful progress in 
population health.



Huda et al. 
PA

PE
R

S

2024  •  Vol. 14  •  04259	 12	 www.jogh.org • doi: 10.7189/jogh.14.04259

  1 �World Health Organization. Everybody’s business–strengthening health systems to improve health outcomes: WHO’s 
framework for action. Report No.: 9789241596077. Geneva: World Health Organization; 2007. 

  2 �Lippeveld T, Sauerborn R, Bodart C. Design and implementation of health information systems. Geneva: World Health 
Organization; 2000.

  3 �De Savigny D, Adam T. Systems thinking for health systems strengthening. Geneva: World Health Organization; 2009.
  4 �World Health Organization. Framework and standards for country health information systems. Geneva: World Health 

Organization; 2008.
  5 �MEASURE Evaluation. Using DHIS 2 to Strengthen Health Systems. 2017.
  6 �University of Oslo. DHIS2 factsheet: June 2018. 2018.
  7 �United Nations. Transforming our world: the 2030 Agenda for Sustainable Development. 2015. Available: https://sdgs.

un.org/2030agenda. Accessed: 27 November 2024.
  8 �Victora C, Requejo J, Boerma T, Amouzou A, Bhutta ZA, Black RE, et al. Countdown to 2030 for reproductive, mater-

nal, newborn, child, and adolescent health and nutrition. Lancet Glob Health. 2016;4:e775–e776. Medline:27650656 
doi:10.1016/S2214-109X(16)30204-2

  9 �Countdown to 2030 Collaboration. Countdown to 2030: tracking progress towards universal coverage for reproductive, 
maternal, newborn, and child health. Lancet. 2018;391:1538–1548. Medline:29395268 doi:10.1016/S0140-6736(18)30104-1

10 �Rajia S, Sabiruzzaman M, Islam MK, Hossain MG, Lestrel PE. Trends and future of maternal and child health in Bangladesh. 
PLoS One. 2019;14:e0211875. Medline:30875380 doi:10.1371/journal.pone.0211875

11 �Khan MA, Khan N, Rahman O, Mustagir G, Hossain K, Islam R, et al. Trends and projections of under-5 mortality in 
Bangladesh including the effects of maternal high-risk fertility behaviours and use of healthcare services. PLoS One. 
2021;16:e0246210. Medline:33539476 doi:10.1371/journal.pone.0246210

12 �Ahsan KZ, Tahsina T, Iqbal A, Ali NB, Chowdhury SK, Huda TM, et al. Production and use of estimates for monitoring 
progress in the health sector: the case of Bangladesh. Glob Health Action. 2017;10:1298890. Medline:28532305 doi:10.1
080/16549716.2017.1298890

13 �Begum T, Khan S, Ferdous J, Parvez M, Rahman A, Kumkum F, et al. Using DHIS 2 software to collect health data in 
Bangladesh. Chapel Hill: MEASURE Evaluation. 2019.

14 �Begum T, Khan SM, Adamou B, Ferdous J, Parvez MM, Islam MS, et al. Perceptions and experiences with district health 
information system software to collect and utilize health data in Bangladesh: a qualitative exploratory study. BMC Health 
Serv Res. 2020;20:465. Medline:32456706 doi:10.1186/s12913-020-05322-2

15 �Nguyen HT, Hatt L, Islam M, Sloan NL, Chowdhury J, Schmidt JO, et al. Encouraging maternal health service utiliza-
tion: an evaluation of the Bangladesh voucher program. Soc Sci Med. 2012;74:989-96. Medline:22326107 doi:10.1016/j.
socscimed.2011.11.030

16 �Mridha MK, Anwar I, Koblinsky M. Public-sector maternal health programmes and services for rural Bangladesh. J Health 
Popul Nutr. 2009;27:124–38. Medline:19489411 doi:10.3329/jhpn.v27i2.3326

17 �Khan MAH, Cruz VO, Azad AK. Bangladesh’s digital health journey: reflections on a decade of quiet revolution. WHO 
South-East Asia J Public Health. 2019;8:71–76. Medline:31441440 doi:10.4103/2224-3151.264849

18 �Roy A, Shengelia L. An analysis on maternal healthcare situation in Bangladesh: a review. Divers Equal Health Care. 
2016;13:360–4. doi:10.21767/2049-5471.100076

19 �Joarder T, Chaudhury TZ, Mannan I. Universal health coverage in Bangladesh: activities, challenges, and suggestions. 
Psyche (Camb Mass). 2019;2019:4954095. Medline:33281233 doi:10.1155/2019/4954095

RE
FE

RE
N

C
E

S
Acknowledgements: The authors extend their gratitude to the stakeholders from the Directorate General of Health 
Services (DGHS) and the Directorate General of Family Planning (DGFP) for generously dedicating their valuable time 
to selecting the health facilities to be visited, finalising the indicators for data collection, and providing continuous sup-
port for the smooth implementation of the study. icddr,b also thanks to the Government of Bangladesh and Canada for 
providing core/unrestricted support.

Ethics approval: This study was approved by the Institutional Review Board (IRB) of icddr,b (PR#23011).

Data availability: Data are available on reasonable request.

Funding: This work was supported by an anonymous donor.

Authorship contributions: Conceptualisation: FAH and OOO; data collection: MUM, TTI, SA, and SFK under the 
supervision of FAH; data analysis: MUM, TTI, and SA, validated by FAH, SKG, and OOO; revision of the findings: 
SFK, MSH, SAAA, MNU, and FH; the initial draft of the manuscript: FAH; review of the manuscript: MUM, TTI, SA, 
SKG, and OOO.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the 
corresponding author) and disclose no relevant interests.

Additional material
Online Supplementary Document

https://pubmed.ncbi.nlm.nih.gov/27650656
https://doi.org/10.1016/S2214-109X(16)30204-2
https://pubmed.ncbi.nlm.nih.gov/29395268
https://doi.org/10.1016/S0140-6736(18)30104-1
https://pubmed.ncbi.nlm.nih.gov/30875380
https://doi.org/10.1371/journal.pone.0211875
https://pubmed.ncbi.nlm.nih.gov/33539476
https://doi.org/10.1371/journal.pone.0246210
https://pubmed.ncbi.nlm.nih.gov/28532305
https://doi.org/10.1080/16549716.2017.1298890
https://doi.org/10.1080/16549716.2017.1298890
https://pubmed.ncbi.nlm.nih.gov/32456706
https://doi.org/10.1186/s12913-020-05322-2
https://pubmed.ncbi.nlm.nih.gov/22326107
https://doi.org/10.1016/j.socscimed.2011.11.030
https://doi.org/10.1016/j.socscimed.2011.11.030
https://pubmed.ncbi.nlm.nih.gov/19489411
https://doi.org/10.3329/jhpn.v27i2.3326
https://pubmed.ncbi.nlm.nih.gov/31441440
https://doi.org/10.4103/2224-3151.264849
https://doi.org/10.21767/2049-5471.100076
https://pubmed.ncbi.nlm.nih.gov/33281233
https://doi.org/10.1155/2019/4954095
https://jogh.org/documents/2024/jogh-14-04259-s001.pdf


Reproductive health data quality in public health facilities of Bangladesh

PA
PE

R
S

www.jogh.org • doi: 10.7189/jogh.14.04259	 13	 2024  •  Vol. 14  •  04259

20 �NIPORT; icddr b; Measure Evaluation. Bangladesh Maternal Mortality and Health Care Survey 2016: Final Report. Dhaka, 
Bangladesh, and Chapel Hill, USA; 2019. Available: https://www.measureevaluation.org/resources/publications/tr-18-297.
html. Accessed: 27 November 2024.

21 �Day LT, Ruysen H, Gordeev VS, Gore-Langton GR, Boggs D, Cousens S, et al. “Every Newborn-BIRTH” protocol: observa-
tional study validating indicators for coverage and quality of maternal and newborn health care in Bangladesh, Nepal and 
Tanzania. J Glob Health. 2019;9:010902. Medline:30863542 doi:10.7189/jogh.09.010902

22 �District Health Information System 2. Available: https://www.dhis2.org. Accessed: 24 August 2023.
23 �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:S9. Medline:23819699 doi:10.1186/1472-6963-13-S2-S9

24 �Ayub MANYA, Jørn BRAA, Lars ØVERLAND, Ola TITLESTAD, Jeremiah MUMO, Charles NZIOKA. National Roll out 
of District Health Information Software (DHIS 2) in Kenya, 2011 – Central Server and Cloud based Infrastructure. InIST-
Africa 2012 conference proceedings May 9: IIMC International Information Management Corporation; 2012. p. 1-9.

25 �Kiberu VMMJ, Makumbi F, Kyozira C, Mukooyo E, Wanyenze RK. Strengthening district-based health reporting through 
the district health management information software system: the Ugandan experience. BMC Med Inform Decis Mak. 
2014;14:40. Medline:24886567 doi:10.1186/1472-6947-14-40

26 �Chu A, Phommavong C, Lewis J, Braa J, Senyoni W, editors. Applying ICT to health information systems (HIS) in low 
resource settings: implementing DHIS2 as an integrated health information platform in Lao PDR. Information and 
Communication Technologies for Development: 14th IFIP WG 94 International Conference on Social Implications of 
Computers in Developing Countries, ICT4D 2017, Yogyakarta, Indonesia, May 22-24, 2017, Proceedings 14; Springer; 2017.

27 �DHIS2. University of Oslo. Available: https://dhis2.org/. Accessed: 30 April 2023.
28 �World Health Organization. Bangladesh health system review. WHO Regional Office for the Western Pacific; 2015.
29 �Organogram Of Health Services Division and Medical Education and Family Welfare Division. Ministry of Health 

and Family Welfare. 2007-2008. Available: http://www.mohfw.gov.bd/index.php?option=com_content&view=arti-
cle&id=200&Itemid=85&lang=en. Accessed: 30 April 2023.

30 �Bhattacharya AA, Umar N, Audu A, Felix H, Allen E, Schellenberg JR, et al. 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:e0211265. 
Medline:30682130 doi:10.1371/journal.pone.0211265

31 �Rumisha SF, Lyimo EP, Mremi IR, Tungu PK, Mwingira VS, Mbata D, et al. Data quality of the routine health manage-
ment information system at the primary healthcare facility and district levels in Tanzania. BMC Med Inform Decis Mak. 
2020;20:340. Medline:33334323 doi:10.1186/s12911-020-01366-w

32 �World Health Organization. Data quality review: module 1: Framework and metrics. Report No.: 9241512725. Geneva: 
World Health Organization; 2017. Available: https://iris.who.int/handle/10665/259224. Accessed: 27 November 2024.

33 �AbouZahr C, Boerma T. Health information systems: the foundations of public health. Bulletin of the World Health 
Organization. 2005.

34 �Amoakoh-Coleman M, Kayode GA, Brown-Davies C, Agyepong IA, Grobbee DE, Klipstein-Grobusch K, et al. Completeness 
and accuracy of data transfer of routine maternal health services data in the greater Accra region. BMC Res Notes. 2015;8:114. 
Medline:25889945 doi:10.1186/s13104-015-1058-3

35 �Gimbel S, Micek M, Lambdin B, Lara J, Karagianis M, Cuembelo F, et al. An assessment of routine primary care health 
information system data quality in Sofala Province, Mozambique. Popul Health Metr. 2011;9:12. Medline:21569533 
doi:10.1186/1478-7954-9-12

36 �Mavimbe JC, Braa J, Bjune G. Assessing immunization data quality from routine reports in Mozambique. BMC Public 
Health. 2005;5:108. Medline:16219104 doi:10.1186/1471-2458-5-108

37 �Mremi IR, Rumisha SF, Chiduo MG, Mangu CD, Mkwashapi DM, Kishamawe C, et al. Hospital mortality statistics in 
Tanzania: availability, accessibility, and quality 2006-2015. Popul Health Metr. 2018;16:16. Medline:30458804 doi:10.1186/
s12963-018-0175-3

38 �Sychareun V, Hansana V, Phengsavanh A, Chaleunvong K, Eunyoung K, Durham J. Data verification at health centers 
and district health offices in Xiengkhouang and Houaphanh Provinces, Lao PDR. BMC Health Serv Res. 2014;14:255. 
Medline:24929940 doi:10.1186/1472-6963-14-255

39 �Teklegiorgis K, Tadesse K, Mirutse G, Terefe W. Level of data quality from Health Management Information Systems in a 
resources limited setting and its associated factors, eastern Ethiopia. SA Journal of Information Management. 2016;17:1–8.

40 �World Health Organization. Data quality assurance. Module 3. Site assessment of data quality: data verification and sys-
tem assessment. Implementation guide. Report No.: 978-92-4-000854-0. Geneva: World Health Organization; 2020.

41 �World Health Organization. Data quality assurance. Module 2. Discrete desk review of data quality. Implementation Guide. 
Report No.: 978-92-4-000854-0. Geneva: World Health Organization; 2020.

42 �Facility Registry. Available: http://facilityregistry.dghs.gov.bd/index.php. Accessed: 24 August 2023.

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/30863542
https://doi.org/10.7189/jogh.09.010902
https://pubmed.ncbi.nlm.nih.gov/23819699
https://doi.org/10.1186/1472-6963-13-S2-S9
https://pubmed.ncbi.nlm.nih.gov/24886567
https://doi.org/10.1186/1472-6947-14-40
https://pubmed.ncbi.nlm.nih.gov/30682130
https://pubmed.ncbi.nlm.nih.gov/30682130
https://doi.org/10.1371/journal.pone.0211265
https://pubmed.ncbi.nlm.nih.gov/33334323
https://doi.org/10.1186/s12911-020-01366-w
https://pubmed.ncbi.nlm.nih.gov/25889945
https://pubmed.ncbi.nlm.nih.gov/25889945
https://doi.org/10.1186/s13104-015-1058-3
https://pubmed.ncbi.nlm.nih.gov/21569533
https://doi.org/10.1186/1478-7954-9-12
https://pubmed.ncbi.nlm.nih.gov/16219104
https://doi.org/10.1186/1471-2458-5-108
https://pubmed.ncbi.nlm.nih.gov/30458804
https://doi.org/10.1186/s12963-018-0175-3
https://doi.org/10.1186/s12963-018-0175-3
https://pubmed.ncbi.nlm.nih.gov/24929940
https://pubmed.ncbi.nlm.nih.gov/24929940
https://doi.org/10.1186/1472-6963-14-255

