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ASTRACT

Objective: To assess data quality of the OI-ART Database System in terms of
completeness, accuracy and consistency.

Methods: This study used secondary data of adult antiretroviral treatment (ART)
patient medical records in the opportunistic infection-antiretroviral treatment (OI-ART)
service during 2010-2012 to assess completeness, accuracy, and consistency of data quality.
The data collection process was based on two sources of data: paper-based medical records
and electronic medical records.

Results: Electronic medical records showed on overall completeness of data in
several variables, 98%-100% in the adult initial form (A); 53% -100% in the adult patient visit
form (B). However, based on the paper-based medical records, the completeness of data in
several variables was 97%-100% in the adult initial visit form (A), 54%-100% in the adult
patient visit form (B) except 7% of the Patient ID’s were at variance, while 69%-92% of data
were accurate. Additionally, consistency of data between paper-based and electronic medical
records was 97%-100% in the adult initial form (A) and 69%-100% in the adult patient visit
form (B)

Conclusions: Staff commitment, provision incentives, and training to OI-ART
staffs could be another main point to improve quality of data and quality of care service in
hospitals.
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CHAPTER |
INTRODUCTION

1.1 Background and rational:

Cambodia is one of a number of countries in the world that the spread of
Human Immunodeficiency Virus (HIV) has been reversed. At its height, HIV
prevalence was estimated at 1.7% (among adults aged 15-49) in 1998, compared to
0.6% in 2012 among the general population. An estimated 92% of eligible adult
patients received Antiretroviral Treatment (ART), which is considered to be relatively
high or a country that has successful expanded the coverage of ART. After scaling up
the program for many years, there are 61 sites for adult patients and 35 sites for
children in 20 provinces. However, HIV case reporting relies on routine data collected
from the programs on Opportunistic Infection (OI), Antiretroviral treatment (ART),
Voluntary confidential counseling and testing (VCCT), preventing mother-to-child
transmission (PMTCT), and provider initiated testing and counseling for tuberculosis
patients and pregnant women. Challenges still remain for these data to be used
effectively (1).

For the past decades, data quality is very important in business,
organizations and public health, but it stills is a major problem as of now. There are
many reasons for data quality issues such as: errors in manual data entry, system
upgrades, initial data conversion, poor database design, problems in data collection,
and data processing errors (2). Additionally, there are several types of data quality
issues, e.g., inaccuracy, incompleteness, inconsistency and duplicates, and these issues
may be the consequence of several problems, such as misspelling, integration from
heterogeneous sources, and software bugs. Moreover, every organization faces data
quality problems. which can significantly impact efficiency and effectiveness (3). Data
quality experts estimate that erroneous data can cost a business as much as 10 - 20% of
its total system implementation budget” (4). Common causes of poor data quality in

healthcare include poorly designed data collection forms, poor interview data and
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errors in recording details caused by lack of training, inexperienced staff, lack of time
due to pressures in work productivity. Insufficient staffs, as well as lack of
understanding of the needs for accurate and high quality data are also reasons for poor
data quality. It is important for related staffs from medical officers, to nurses and other
health personnel to understand the needs to collect data and be familiar with data
collection tools (5).

Data quality is judged based on completeness, accuracy and consistency. It
is very important in key clinical, laboratory and psychosocial assessments data (6).

Data quality means that the information collected is the adequate
representation of the program activities (7). There are many components of data
quality standards such as: policy governance and leadership, systems and processes,
skills, and the use of data and reports (8).

Health information technology (HIT) describes hardware, software, users,
implementation, adoption, input, data, and outputs of computerized systems in the
health care delivery environment (9). Nowadays, there are many types of health
information technology systems including: Electronic health records computerized
provider order entry, decision support system, electronic results reporting, electronic
prescribing, consumer health informatics/patient decision support, mobile computing,
telemedicine (data interchange based), electronic health communication,
administration, data exchange networks, knowledge retrieval systems, and other HIT
(10). Moreover, HIT has the ability to provide the increase in effectiveness and safety
of the health care delivery. There are many benefits that some organizations have
realized from implementing interoperable and multifunctional HIV systems around
EHRs. However, the development and implementation of a health IT system requires
better knowledge and understanding of interventions, policies and organizational
structures in different organizations it is implemented. (11)

A health information system is “a system that integrates data collection,
processing, reporting, and use of the information necessary for improving health
service effectiveness and efficiency through better management at all levels of health
services” (12) . Moreover, a health information system can also refer to “any system
that captures, stores, manages or transmits information related to the health of

individuals or the activities of organizations that work within the health sector”. These
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definitions incorporate systems such as district-level routine information systems,
disease surveillance systems, a hospital’s patient administration systems and human
resource management information systems, as well as laboratory information systems.
Staff needs to understand the data collection process, the importance of data, and data
quality for improve the quality of care and people’s health. Capacity building provides
knowledge of health data to policy makers at all levels. It is important for policy
makers to be able to interpret the data, regardless of how they are collected. Also, it is
important that other health system personnel understand the local data from local
programs to be able to run statistical analyses and use these findings to improve health
statistical analysis. Data quality can be improved by obtaining and including data from
the lower levels of the health care system (13).

There are clear values in defining what constitutes health information and
understanding how its components interact to produce better health. In addition, there
are six modules of a health information system including: input, process, data sources,
data management, information products and dissemination and use (14).

Healthcare information systems provide many benefits when used to
improve access, collaboration and data sharing among healthcare providers,
researchers, and patients. Given the very personal nature of medical data, this comes
with significant risks to the integrity, confidentiality and availability of such
information, currently. Currently, most healthcare information systems implement
basic security features: data transmission may be encrypted, and passwords, as well as
public and private keys are used to provide protections from adversaries (15).

The HIV Health Management System is among the most important tools to
improve the quality of care for HIV patients. With this system, ART services are
quickly made available and accessible and are linked with accelerated prevention
interventions. These interventions are intimately linked to other existing services
including: antenatal, obstetrical and sexually transmitted infection (STI) care, PMTCT,
family, testing and counseling, HIV surveillance, and tuberculosis (TB) and HIV drug

resistance surveillance and monitoring(16).
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1.2 Research question:

What is the state of data quality in the OI-ART Database System used in
managing HIV infected cases in referral hospitals in the Kampong Cham Province in
Cambodia?

1.3 Main objective:
To assess data quality in the OI-ART Database System in terms of
completeness, accuracy, and consistency

1.4 Specific objectives:

1) To determine completeness and accuracy of HIV patients in registration
books

2) To determine completeness and accuracy of patient data in medical
record forms

3) To compare consistency of data between those from the medical record

forms against those in the OI-ART Database

1.5 Hypothesis:
There is no difference between the completeness and accuracy of the HIV
patient records data in the system and the patient’s paper-based medical records.
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1.6 Significance of the study:

* It helps improve understanding of weaknesses or shortcomings in data
entry by clinicians and data entry clerks

* It helps develop approaches to encourage facility staff to improve data
recording.

* Currently, there is no evaluation of the OI-ART database system so the
result of this study will help understand the weakness of data so it could be used to

improve data quality in the future

1.7 Operational definitions:

Table 1.1: Variables of data collection

No Varaiable Description

1 Patient ID Number assigned by OI-ART site

2 Sex “M” for male, “F” for female

3 Age Patient’s age

4 Address HIV patient’s full address

5 Date first visit Date the patient first came to visit for treatment
6 Date HIV positive Date HIV positive

7 VCCT site Name of VCCT site

8 Marital status Single, married, divoice

9 First ART regimen Patient received ART regiment first time

10 ART Number Number assigned by OI-ART site for ART patient
11 CD4 count CD4 count

12 Start ARV Start ARV regiment

13 Reason start ARV Reason for starting ARV

14 Continue ARV Continue ARV regiment

15 Date next appointment Date for next visit
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1.8 Conceptual framework:

Paper-Based Medical Records

Registration Book

1- Data start ART 4- Sex
2- Patient ID 5- Address
3- Age 6- First ART

Paper-Based Medical Records

Introduction / 6

Adult initial visit (A) — Adult patient visit (B)

1- Patient ID 8- ART
number

2- Sex 9- CD4
count

3- Age 10- Start
ARV

4- Address 11- Reason start ARV

5- Date HIV positive ~ 12- Continue ARV

Data Quality

® Completeness

@ Accuracy

® Consistency

Electronic Medical Records

Adult initial visit (A) — Adult patient visit (B)

1- Patient ID 8- ART
number

2- Sex 9- CD4
count

3- Age 10- Start
ARV

4- Address 11- Reason start ARV

5- Date HIV positive ~ 12- Continue ARV

Figure 1.1: Conceptual framework in this study
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CHAPTER Il
LITERATURE REVIEW

2.1 The epidemiological situation of HIVV/AIDS:

2.1.1 HIV/AIDS Epidemics in the western pacific region:

For the Western Pacific Region (WPR), one of the six regions of the
World Health Organization (WHO), the HIV prevalence rate for adults and children
living with HIV in the region was 0.1% in 2010. As the epidemic matured, the number
of annual AIDS-related deaths rose from 33,000 in 2001 to 80,000 in 2010, but it has
been stable over the past five years (2007-2011) (17). Across the region, national HIV
prevalence levels among adults aged 15-49 years range from less than 0.1% in
Mongolia to 0.9% in Papua New Guinea. Among lower and middle income countries
in the Region, more than 90% of PLHIV are from five countries: China, Malaysia,

Viet Nam, Cambodia and Papua New Guinea.

Table 2.1: Estimated burden of disease among countries in the WPR in 2009

College Estimated Estimated HIV Estimated range Estimated
number of prevalence of newly infected number of AIDS-
PLHIV (all ages) among, adults adults and related deaths
15-49 years (%) children (all ages)
Low and middle-income countries
Cambodia 63 000 05 <1000-4200 3100
China 740 000 0.1 47 000-140 000 26 000
Lao PDR 8500 0.2 <1000-3400 <200
Malaysia 100 000 0.5 8400-13 000 5800
Philippines 8 700 <0.1 1200-4900 <200

Viet Nam 280 000 0.4 16 000-38 000 20 000
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Table 2.2: Estimated burden of disease among countries in the WPR in 2009(cont.)

College Estimated Estimated HIV Estimated range Estimated
number of prevalence of newly infected number of AIDS-
PLHIV (all ages) among, adults adults and related deaths
15-49 years (%) children (all ages)
High-income countries
Australia 20000 0.1 <1000-<1500 <100
Japan 8100 <0.1 <200-<500 <100
Korea 9500 <0.1 <500-<1000 <500
Singapore 3400 0.1 <100-<500 <100

Source: UNAIDS/WHO, AIDS epidemic update, 2010

2.1.1.1 Status of epidemic in the five high priority countries:

In 2009, HIV prevalence in China stood at only 0.1%, while
other countries in the WPR group, such as Malaysia and Viet Nam has estimated that
100,000 people were living with HIV. In the beginning, Malaysia and Viet Nam
worried about an increase in HIV prevalence, but the actual figures did not seem to be
as they expected (17).

In Viet Nam, an epidemic projection suggests that, over the
years, the number of people living with HIV would likely decrease, but in reality HIV
prevalence has increased among the general population. New HIV infections have

increased more than mortality rate among people living with HIV.

2.1.1.2Status of the epidemic in low prevalence countries:

Among countries in Western Pacific Region, Philippines, Lao
People’s Democratic Republic, Mongolia and Fiji, the HIV prevalence levels have
been consistently low. The Philippines is one of seven low prevalence countries in the
world where the estimated HIV incidence has risen more than 25% since 2001 (18).
Data from surveillance of Lao People’s Democratic Republic, Fiji and Mongolia still

show decreases in prevalence of people living with HIV.
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2.1.1.3 HIV/AIDS treatment and care:

In WPR, there has been a more than tenfold increase in the
number of PLHIV on ART, from 17,000 patients on ART in 2004 to 203,000 at the
end of 2010 (19). The ART coverage in WPR, based on the WHO guidelines in 2010,
was estimated at 43% for adult and child patients who are in need of ART (20), which
was lower than the global average of 47% (21). According to the WHO guidelines in
2010, all HIV patients eligible for ART if they have a CD4 count of <350 cells/mm®.
Among the high priority countries, only Cambodia has achieved the coverage target

for universal access to ART treatment.

Table 2.3: Number of adults and children on ART in WPR countries, 2004-2010

Enrollment in local colleges, 2005

Country 2004 2006 2007 2008 2009 2010
Cambodia 4527 20131 27 000 31999 37315 42799
China 8219 31140 35000 48 254 65 481 86 122
Fiji - - <100 39 52 58
Lao PDR 104 479 700 1009 1345 1690
Malaysia 2700 4999 6 800 8197 9962 13918
Mongolia 2 <100 5 9 28
Papua New Guinea 60, <200 1098 2300 5195 6 751 7 555
Philippines 71, <200 170 <500 532 750 1274
Viet Nam 300, <500 8 310 17 000 27 059 37 995 49 492
WPR 17 000 61 130 89 000 122 000 160 000 203 000

Source: WPRO, compiled from Universal access reports, 2007-2011. Data before

2007 are estimates.

2.1.1.4 TB/HIV services:

In WPR, there are estimated 35,000 PLHIV with an active TB
disease. Only 4.8% compared to 9.5% in the WHO South East Asia Region and 23%
globally of TB patients are HIV positive (22). The mortality rate of TB among people
living with HIV is higher than TB among the general population.

Reducing the burden of co-infection with TB and HIV begins
with the three I’s: intensive case finding (ICF) by screening newly diagnosed HIV
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patients for TB, provision of isoniazid preventive therapy (IPT), and infection control
(IC). IPT is conducted among PLHIV who have positive tuberculin skin test results to

reduce development of the TB disease.

2.1.1.5 Early warning indicators for HIV drug resistance:

Among WPR countries, Cambodia, China, Papua New Guinea
and Viet Nam are implementing assessment of HIV drug resistance. Early Warning
Indicator (EWIs), to monitor ART prescribing practices, ART site quality assurance
activities, data quality assurance programs, by evaluating ART medical records, have
been collected annually in Cambodia and Viet Nam since 2008. In Cambodia, 48 sites
among 51 ART sites were surveyed in 2011. (23)

2.1.1.6 Prevention of HIV transmission from mother to child:

In 2010, there were approximately 14,600 pregnant women
infected with HIV in need of ARV prophylaxis, and 23,400 HIV infected children in
need of ART in WPR (20). The comprehensive approach recommended by the United
Nations to reduce PMTCT of HIV consists of four prongs:

- Primary prevention of HIV infection among women of
childbearing age

- Preventing unintended pregnancies among women living
with HIV

- Preventing HIV transmission from pregnant women living
with HIV to their infants

- Providing appropriate treatment, care and support to mothers
living with HIV and their children and families.

In WPR countries, PMTCT services with low and concentrated
HIV epidemics must be integrated and synergized with other national programs to
improve maternal and child (MCH) outcomes. In 2011, the Asia Pacific region
launched a combined campaign to eliminate congenital syphilis and expand PMTCT
services. Currently, Lao Peoples Democratic Republic, the Philippines and Viet Nam
are piloting the integration of antenatal HIV and syphilis screening in some

geographical sites.
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2.1.1.7 Antiretroviral drugs to prevent mother to child
transmission of HIV:

The WHO guidelines on the use of ARV drugs for treating
pregnant women and preventing HIV infection in infants are based on two key
approaches: @- lifelong ART for pregnant women who need treatment for their own
health, which is also safe and highly effective in reducing PMTCT, and @- new
options for ARV prophylaxis to prevent PMTCT during pregnancy, delivery and
breastfeeding for those who do not require treatment. (Option B provides a triple
combination of ARV to mother until one week after the end of breast feeding. In
Papua New Guinea and Cambodia, nearly 50% of pregnant women with HIV are
eligible for and receive ART, obviating the need for a prophylaxis dose. The triple
ARV combination prophylaxis regimen is widely used in Papua New Guinea and
China.(24)

2.1.1.8 Integration and decentralization of services
provided by the health sector:

In WPR countries, HIV/AIDS services have to be provided
linked and integrated with other health sectors such as MCHC and TB, and others
(25).

Linkages can take many forms.

- Offering patients options to seek sexual and reproductive
health (SRH) services, HIV prevention, HIV testing and referral, and/or ANC services
at a single health facility

- Developing referral systems linking clinic populations at TB,
ANC, HTC and ANC sites, facilitated by joint patient information system with a
common patient identification number

- Creating referrals from community based outreach services to
services provided in health facilities, and instead for treatment, prevention and care.

- Joint planning, coordination, monitoring, and evaluation that
occurs between an MCHC and the national HIV program around PMTCT and

elimination of congenital syphilis
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2.1.2 HIV/AIDS in Cambodia:

2.1.2.1 Geography:

Kingdom of Cambodia, formerly Kampuchea, is a country in
Southeastern Asia, bordering with Thailand, Viet Nam, Laos, and the Gulf of
Thailand. Phnom Penh is capital city. Cambodia covers 181,035 square kilometers in a
part of the Indochina peninsula. Cambodia population is approximately 14 million(26).
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Figure 2.1: Cambodia administration map

2.1.2.2 History of HIV/AIDS in Cambodia:

The HIV/AIDS epidemic in Cambodia has been relatively well
documented. The first HIV case was detected in 1991 and the first AIDS case was
diagnosed at a national hospital in 1993. After taking into consideration the fact that it
takes on average about 8 years for HIV to progress to AIDS, it is commonly believed
that the HIV infection has been in Cambodia since the mid-1980s.

The HIV/AIDS epidemic in Cambodia is believed to have

originated among commercial sex workers, since the HIV prevalence among female



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 13

sex workers (FSW) at the start of the epidemic was very high (27). The main mode of
HIV transmission in Cambodia is still “unprotected heterosexual contact”, although
the rate of HIV infection among men who have sex with men (MSM) was estimated as
being 5.1% in 2005 (28). The rate among injecting drug users (IDU) was predicted as
being even higher again with a prevalence of 25%, as documented in 2007 (29).

2.1.2.3 HIV prevalence in the general population:

According to the NCHADS report on Estimations and
Projections of HIV/AIDS in Cambodia 2006-2012, the HIV prevalence among the
general population in 2001, aged 15-49 years, was calculated at 0.6 percent down from
0.9 percent in 2006 (30).
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Figure 2.2: The trend of HIV prevalence among the general population aged 15-49,
2006-2012

Source: Estimation and Projection of HIV/AIDS in Cambodia 2006-2012, Ministry of
Health, National Center for HIV/AIDS, Dermatology and STD, June 2007

The continued decline in the number of PLHIV can be ascribed

to the decreasing number of new infections, in conjunction with increased ART
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coverage, which reduces the infectiousness of individuals infected with HIV, and the
success of targeted HIV prevention activities. Increased ART coverage has resulted in
lowering the mortality rate of HIV infected individuals and as a result the rate of
decline is slowing down. In numerical terms it was estimated that there were 53,100
people (age 15+) living with HIV in 2011. Fifty two percent, or 27,800, of these
individuals are estimated to be female; this rate has not changed significantly since
2006. (31)

2.1.2.4 HIV incidence in the general population:

The falling HIV prevalence in the population is due in part to
the decreasing number of new HIV infections. It can be taken from figure 3 above that
until 2007 the number of women newly infected was surpassing the number of newly
infected men. This has since turned around. In 2011, 43 percent of new infections
were women and this rate is expected to continue to decrease gradually. In numerical
terms, of the 530 new infections expected in the general population (aged 15-49) in
2011, 230 of these were estimated to be female. (31)

2.1.25 HIV/AIDS relation mortality in the general population:

The number of AIDS related deaths in the general population
(aged 15+), in 2011, with ART available, was estimated at 2,400 and down from 9,950
in 2006, a drop of almost 75 percent. This dramatic decline can be attributed to the
continuing decline in the number of new infections each year and increasing numbers
of people who are in need of ART service access. As the graph shows, the availability
of ART has a significant impact on the number of AIDS related deaths over a period
of time. It was estimated that in 2010 and 2011 alone, 9,520 fewer people would die
because of the widespread availability of ART. (31)

2.1.2.6 Prevention of mother to child transmission

HIV positive pregnant women received antiretroviral therapy
to reduce the risk of transmitting the virus to their child. Since last reporting, routine
monitoring data from 2010 and 2011 has become available from the National Mother
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and Child Health Center (NMCHC). In 2010, just under half (49.5 percent) of eligible
women received antiretroviral (ARV) prophylaxis for prevention of mother to child
transmission (PMTCT) and coverage increased to 63.5 percent in 2011, the peak of a

nine year trend in increasing coverage.(32)

2.12.7 Co-management of tuberculosis and HIV treatment:

The numbers of people co-infected with advanced HIV and
tuberculosis (TB) who are receive treatment for both conditions is another important
indicator. Routine monitoring data provided by the National Center for Tuberculosis
and Leprosy Control (CENAT) is available from 2011 and 2009. New data show that
nearly one third (32.7%) of co-infected patients is receiving treatment for both HIV
and TB, a strong rise from 4.8% in 2009. Stratified data on gender and age group are
not available.(32)

2.1.2.8 HIV treatment: Antiretroviral Therapy (ART):

Data from the National Center for HIV/AIDS, Dermatology
and STD (NCHADS) quarterly report show that 46,473 people (42,034 adults and
4,439 children under the age of 15) 89.5 % of the total eligible population ART,
suggesting adequate ART receiving ART coverage. Children under the age of 15 were
more likely than adults and adolescents aged 15 and older to receive adequate
coverage (94.4% vs. 89%). Further population data stratified by gender and age are not
available.(33)

2.1.2.9 Challenges in HIV/AIDS:

The lack of individual and institutional capacity was an
important challenge that was identified in the last report. Capacity in both government
and non-government sectors has steadily grown over time and so has the national
ownership of the national response to the epidemic. The highest risks of new
infections among key populations include EW, MSM, TG and PWID. Another major
challenge outlined in Cambodia during 2010-2011 was the cessation of salary
supplementation for civil servants. Meanwhile, this has been reintroduced though it is

being phased out again 2013. The suppression of salary supplements and incentives
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has had negative consequences, some key government staff have moved to the private
sector, or have undertaken better paid free-lance consultancy work. (32)

2.2 Data management in OI-ART service:

Cambodia has the elements of a HIV case reporting system to detect new
infections, but only the aggregate number of new infections is reported. Data collected
at the facility level are aggregated by sex, age and when applicable, risk group, and
sent to the NCHADS Data Management Unit.

Data Management flow in OI-ART Service

Patient Forms (Registration staff & Doctor) Register Book (Registration staff)

N
A 4

ol gy gl i e AN

Electronic Database {Data mgt & Data entry clerk)

Generate Report % Facility Report

=h

& }

| ovoR_/

A 4

Data Management Officer at PASP

Figure 2.3: Data management floor in OI-ART service

The current case reporting system presents a number of challenges,
including no mechanism to estimate duplication of cases recorded and inability to
analyze new HIV infections. NCHADS is piloting a unique identifier system which

could help de-duplicate records and create linkages across the cascade of HIV
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services. Reporting sociodemographic information and risk behaviors would enhance
the usefulness of the case reporting system. Routine program data are collected on an
ongoing basis from HIV services, providing readily available information that can
supplement HIV surveillance data. Routine program data provide information on who
IS using services, how often services are accessed and whether target populations are
being reached, which is key for implementation of Cambodia 3.0 strategies. Current
parallel efforts of continuous quality improvement (CQI), HIV drug resistance early
warning indicator (HIV-DR EWI) monitoring-and ART cohort analysis should be
consolidated and simplified procedures should be established to promote data use.
Also, a mechanism should be developed to regularly assess loss to follow-up across
HTC, pre-ART/ART, PMTCT and TB/HIV and to identify reasons of loss to follow-
up. (34)

2.2.1 The national OI-ART paper-based tools:

The National center for HIV/AIDS, Dermatology and STD (NCHADS)
developed data collection tools following the World Health Organization (WHO)
guidelines including patient register books, patient forms, appointment book, summary
patient forms, prescriptions, and lab registers which are completed by doctors,
pharmacists, nurses, and social workers (16). All data collection tools are used in
district and provincial sites to ensure all data collected are complete, accurate,
consistent, and confidential and improve quality of care. Additionally, data entry clerk
verified data from paper-based record before entry into OI-ART Database to make
sure there are no missing fields especially all fields related to the reporting. NCHADS
provides training courses for health workers on how to complete patient forms, and

register books, and how to check missing data.

2.2.1.1 Registration book for ART patients:
This book is used to fill in patient information such as: (Date
register ART, Patient ID, Patient name, Sex, Address, Date follow up, ...,etc.) and all

information are filled in by registration staffs. (Appendix 1)
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2.2.1.2 Adult initial visit form (A):

Adult initial visit form (A): used for filling in patient
information for patients registering for the first time in OI-ART services and has many
fields such as: patient address, marital status, education, family history, TB past

medical history, ARV treatment history, etc. (Appendix 2)
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Figure 2.4:Adult initial visit form (A) tools

2.2.1.3 Adult visit form (B):

Adult visit form (B): used for filling in HIV patient
information for patients who come to follow-up OI-ART services, to collect
information such as: weight, temperature, pulse, blood pressure, current medical

history, drug regimen, appointment date,...etc. (Appendix 3)
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Figure 2.5: Adult patient visit form (B) tools

2.2.1.4 Patient pre-ART and ART summary form:
Patient pre-ART and ART summary Form: used for filling in
the summary of information of HIV patient, to collect information such as: (Patient

name, ART number, WHO stage, drug regiment, CD4 count...etc.). (Appendix 4)

2.2.1.5 Patient transfer-out form:
Used for HIV patients who wish to change the OI-ART service

from one hospital to another hospital (Appendix 5)

2.2.1.6 OI-ART reporting form:
Used for total HIV patients in the hospital to record some data
such as: (Total new patients, total new patient start ARV, patient dead, patient lost,

patient transfer out, active patient, and total all patients). (Appendix 6)
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Figure 2.6: Facility ART report tools:

2.2.2 National OI-ART database system tools:

In the past many NGOs built database for the management of HIV patients

but they used different tools.

In 2005,

the National

Center for HIV/AIDS,

Dermatology (NCHADS) created and designed a new OI-ART Database System for

monitoring of HIV patients through the recording and reporting of OI-ART patients’

information. This system is implemented and used for all OI-ART sites in Cambodia.

The OI-ART Database System interface is designed following the paper

based tools Adult forms include:

Adult Initial Visit Form
Adult Visit Form
Backup

Restore
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- Reporting Forms (Facility Ol Report, Facility ART Report, CD4
Reminder, Daily Report, Patient Status, OI-ART Regimen, Exposed Infant Report)

- Patient Summary Form

- Appointment Form
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Figure 2.7: National OI-ART Database interface screen:

2.2.2.1 Adult initial visit form (A) on database:
Adult initial visit form (A): use to input patient information for

patients who registered for the first time in the OI-ART service. The form has many

fields such as: patient address, marital status, education, family history, TB past

medical history, ARV treatment history, etc.)
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Figure 2.8: Data Entry Screen for Adult initial visit form (A) on OI-ART Database

2.2.2.2 Adult patient visit form (B) on database:
Adult visit form (B): used to input information of HIV patients

who come to follow up OI-ART services, including information such as: weight,

temperature, pulse, blood pressure, current medical history, drug regimen,

appointment date ...etc.
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Figure 2.9: Data Entry Screen for Adult patient visit form (B) on OI-ART Database

2.2.2.3 Patient test form:

This form is used to input the laboratory results and collect

information such as: CD4 count, HBs-Ag, white blood cells count, createnine,
GOT/ASAT, GPT/ALAT etc.

2.2.2.4 Security:

Data management officer and data entry clerks have

permission to access computers and databases through username and password
authentication. The data management officers and data entry clerks must inform the
Data management Unit at NCHADS of all problems related to use of the system.

2.2.2.5 Data backup:

Hard drives are the most likely component of computers to
fail. Unfortunately, it is also the most critical component as it contains the operating
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system and software to run the computers as well as the data (35). Data entry clerks
need to back up data for their daily works at the end of working hours. Data can be
saved into secret folders, flash drives, or external hard disks and send the backed up
data to the Data Management Unit at NCHADS at the end of the month.

2.2.2.6 Restoring data:
When there are computer or database errors we can restore
data from the backup files that are backed up every day. The data recovered will have

all the information saved at the last backup.

2.2.2.7 Patient appointment form on database:

This form use for input the appointment date for next visit of
HIV patients.
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Figure 2.10: Data entry screen for patient appointment form
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2.2.2.8 Reporting form on database:
The OI-ART database system can generate many reports such
as: OI-ART report, daily report, patient summary, patients dead, patients lost, patients

transferred out, CD4 reminders, appointment reports, etc.

2.3 Data quality in HIV health care:
Based on the conceptual framework, there are several factors for
improvement of data quality in HIV health care such as: human factors (register staff,

data entry clerk, data management officer) and technology factor (hardware and
software).

2.3.1 Data quality dimensions:

Data quality in HIV health care is maintained for the present and future
care of the patient regardless of the level of services provided. The data quality is very
important for patient care as well as monitoring and evaluation of the health services.

Data collected and presented should be complete, accurate and consistent (36).

Data Quality in HIV Health Care
= s

Figure 2.11: Data quality dimensions in HIV Health care

2.3.1.1 Data completeness:

Complete data do not have missing elements, and include all of
the clients that are served, and the services delivered. Complete data improve the
accuracy of the information used for reporting and for program decision-making.

Complete data provide a full picture of the work done. If some of the data are missing,
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the services provided or the number of clients served may be underreported. In some
cases, incomplete data can make it seems like some of the services that your clients

need are not provided, even though those services are actually provided (37).

2.3.1.2 Data accuracy:

Accuracy of data quality in information systems is defined as
the ratio of data fields in the information system with a given characteristic that truly
have this attribute. The single record will often contain several data fields in addition
to the field by which the person is identified, for example, the results of patient test,

age, sex and demographic data. (38)

2.3.1.3 Data consistency:

Data consistency is promoted by complying with protocols,
definitions and standards. Standard definitions and symbols are also emphasized. Data
consistency edits can be developed to compare fields. For example a male patient
cannot receive a pregnancy test. The quality of data entry must be observed. Usually
some errors made during data entry were found during later edits. However, some are
very difficult to detect except by comparison to the completed data collection forms.
Furthermore, the time required to find and correct key entry errors may be a
significant module of the workload in some locations. It should be noted that such
checks are needed regardless of whether 100% double data entry with comparison or
data entry and verification is employed routinely. To determine rates of data entry
errors, a random sample of data fields is selected for checking.(36, 39)

A study was conducted in Center Mozambique about
assessment of accuracy and availability of data in electronic patient tracking systems
for HIV patients. This study compared data in the electronic database with data
abstracted from patient’s charts. The study found completeness of height data to be at
81.4% and that of weight at 88.5% in electronic patient tracking. Finally, electronic
patient tracking system is used for monitoring and evaluation. Particularly, data are,
reported to Ministry of Health and use to improve quality of data in reporting and
research. (40)



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 27

Moreover, there was a study assessing the quality of data
aggregated by antiretroviral treatment clinics in routine settings in Malawi. The study
compared own quarterly data from site reports with supervision reports by the
Ministry of Health supervision team in case registration and outcome. The study found
29% of complete data for six fields in registration and data accuracy were
unacceptable because data missing >5% different compared with supervision report.
Ministry of health should improve capacity building for monitoring and evaluation of
data accuracy in sites (41).

Another, study was done in Mozambique, for medical record
completeness and accuracy at an HIV clinic, in 2005-2006. This study was done in a
public sector HIV clinic to monitor data completeness, accuracy and reliability based
on paper based medical record of HIV patient follow-up. The study found that 72% of
data elements were completed and data accuracy was 95% for enrollment visit. A
number of recommendations were offered. First, improve data quality of paper based
medical records. Second, provide training to health workers to use routine data
collection tools. Finally, there are no “gold standards” for checking true values of data
elements but multi elements should be consistent and data should be shared among
data entry clerks, registration staffs, physicians, and stakeholders.(6)

However, Measure the completeness and accuracy of the drug
treatment reporting system in Ireland. The study use client’s clinical record system as
the gold standard, to identify completeness and accuracy of variables (compared
between clients information report in National drug system with clinical record
information). The study found 61.1% of data completed. Data accuracy of some key
variables needs to identify because of problems. Urgent actions have been taken to
improve the completeness and accuracy of the reporting system.(42)

Even though, completeness and consistency in recording
information in the tuberculosis case register Cambodia, China and Viet Nam. To
assess completeness and accuracy of TB quarterly case reporting and treatment
outcome and data collected from paper record of registers. Errors, missing data and no
record result are main points of this study, over and under reported cases were
individually of treatment. The result of this study found completeness of diagnostic
microscopy result in Cambodia (82.9%), Viet Nam (85.0%), and China (96.4%).
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Completeness of register information forms and improves capacity building staffs TB
treatment outcome are essentially. (43)

In addition, Completeness of data entry in three cancer surgery
databases, this study was conducted to evaluation what is the impact of completeness
of data in cancer treatment database system. Two variables such as: (breast 80.4%,
colorectal 67.3%) cancers were analysis to find the overall data completeness 78.1%.
After data analysis found data in cancer surgery database incomplete so the main
impact of incomplete data because of lack of completeness data fields, lack of training
staff to entry data and database not satisfaction for data entry clerk. Totally, should
improve completeness of fields, re-design database and improve accuracy of data.(44)

One more study, the survey of provider based electronic
medical records and implement of the quality of data in large HIV program in Sub
Saharan Africa. This survey compared information of patient’s files in electronic
medical record before and after conducted EMR in different year to find the rate of
errors, missing, correct, and incorrect of information. The survey found the total of
incompleteness, errors, inaccuracy of data is decreased for ART toxicity (51.9% to
3.5%), reason ART interruption (82.8% to 12.5%), reason ART switch (94.1% to
0.9%). Implement of electronic medical record can be improving the quality of data
and reduce incompleteness and inaccuracy of data in clinical care. (45)

Still, Data quality evaluation in childbirth records in two
district hospitals in Kenya. The study is compared data quality in childbirth register to
find number of completeness and accuracy of data among two sites. 80%
completeness data of Bondo more than Siaya site. Accuracy data of childbirth register
very low because of lack of fill in form and small free space for writing, lack of staff
commitment, and lack of coordinator. Finally, staffs commitment very important for
improve quality of data is requisite of this study. (46)

the order hand, study of data quality in malaria system in
Mozambique, mortality and morbidity is the main issue of malaria need to improve
activities with communities. However, data reporting case still poor quality. This study
was to evaluate three keys point of data quality (completeness, accuracy and
consistency) reporting in different locations. There were many problems of data

reporting because of limited coordination, lack of data reporting case because exist
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reporting system not update on time as malaria strategies plan, another big problem
because of markup data in reporting. Finally, should create a standard data collection
form and implement malaria database system to all health facilities to improve quality
of malaria data. (47)

In conclusion, all health workers to make sure all data are
completeness and accuracy and consistency. If health workers fill in patient forms are
invalid so data entry clerk entry data into database, it will be errors information. For
example, HIV patient over 99 years old of age, or male HIV patient, but got pregnant.
Moreover, for accuracy data we can compare CD4 cell count record between patient
visit form and CD4 cell count on lab report. Totally, capacity building, staffs
commitment, good database system, good data flow, provides training, and good

leadership is very important to improve quality of data.

2.3.2 Data quality factors:

After scaling up many years of antiretroviral therapy (ART) program in
Cambodia, the National OI-ART database system have been adopted for monitoring
HIV patients, evaluation treatment, and reporting to the National Center for
HIV/AIDS, Dermatology and STD (NCHADS), report to Ministry of Health, and
donors. To make sure accurate reporting and good quality for research, and

completeness of data systems need to be assessed and reported.(40)

Data Quality Factors in HIV Health Care
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Figure 2.12: Data quality factors in HIV health care
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In Cambodia, according to the real practice in HIV health care, OI-ART
service has many factors for improvement data quality in HIV health care such as:
Human factor (Registration staff, Data Entry Clerk, and Data Management Officer)

and Technology factor (Hardware and Software).

2.3.2.1 Human factors:

2.3.2.1.1Registration staff:

Register staff is a component of Data quality factor
which record all HIV patients’ information that comes to register or follow up. So,
register should understand the guideline, meaning of fields in the registration book and

parts of paper based data collection tools.

2.3.2.1.2 Physician:

Physicians should to know about the usefulness of
data, guideline of treatment, and understand clearly about fields on paper based data
collection form. Some parts of paper based tools physician have to write clearly,

avoiding error when enter the data into the database system by data entry clerk.

2.3.2.1.3 Dataentry clerk:

Data entry clerk needs to understand the guidelines
of OI-ART treatment, data entry floor, and all fields in Database to make sure that all
the data entered into database are complete, correct and consistent. All data on paper
based need to modify before enter into database. If some fields are incomplete or
missing, the Data entry clerk need to ask or give feedback to physicians for correction.
All data should be entered into database on time by Data entry clerk.

2.3.2.1.4 Data management officer:

Data management officer is the major point to
improve quality of data. Using tools for control, protect, compile all reports, and check
data errors, data missing, data cleaning, fix errors and some data analysis to improve

data quality.
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2.3.2.2 Technology factors:

2.3.2.2.1 Hardware:
This includes: computer, printer, uninterruptible
power supply (UPS), and external hard disk. All of hardware should have high

capacity, availability and importantly decrease error of data.

2.3.2.2.2 Software:

Database system can be controlled and prevent
data errors, data missing, back up data, restore data, and generate report. Database
system, was developed after paper based record form, provides user friendly

environment for Data entry clerk to entry data easily into database and reduce errors.
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CHAPTER I
MATERIALS AND METHODS

3.1 Research design:

= Record review study

= Use retrospective data

3.2 Study area:

Thong Khmum Referral Hospital is a hospital among 12 Referral hospitals
in Kampong Cham Province. There are many services such as: Emergency medicine,
Tuberculosis, Malaria, HIV/ADIS treatment, Laboratory service, delivery service, etc.

There are around 60 beds provides for inpatient and outpatient comes to
hospital.

Organization of Thong khmum Referral Hospital:

e Director: 01

e Deputy directors: 03

e Doctors: 18

e Nurses: 31

e Other: 16

e Total staffs: 69

In 2006, National Center for HIV/AIDS, Dermatology and STD is
launched at Tbong Khmum RH, provides HIV treatment for adult patients and
children. Until now, there are active ART patients = 957 and Ol = 92. In OI-ART
services have two doctors, one nurse, one pharmacist, one counselor, one registration,
and one data entry clerk provides service from Monday to Friday. The Thong khmum
RH were selected in this study because HIV program was implanted since 2006, HIV

is still high if we compare with another site in Kampong Cham Province.
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Table 3.1: Number of active HIV patient in Cambodia: Q2-2013

Total

No Name of OI-ART sites Nurnber of l\-lumber of Active
Active ART Active Pre-ART .

Patient
BANTEAY MEAN CHEY
1 Serei Sophorn RH 1016 68 1084
2 Mongkul Borey PH 731 53 784
3 Poipet 1 HC 1051 133 1184
4 Thmor Pouk RH 188 14 202
BATTAMBANG
5 Mong Russey RH 591 31 622
6 Battambang PH 2125 228 2353
7 R5 Military Hospital 176 19 195
8 Thmor Kol RH 592 42 634
9 Sampov Loun RH 360 39 399
KAMPONG CHAM
10  Kampong Cham PH 1561 90 1651
11 Memut RH 251 26 277
12 Tboung Khmum RH 957 92 1049
13 Choeung Prey RH 447 35 482
14 Chamkar Loeu RH 125 14 139
15  Srey Santhor RH 148 16 164
KAMPONG CHHNANG
16  Kampong Chhnang PH 573 54 627

KAMPONG SPEU
17 Kampong Speu PH 656 96 752
18  Oudong RH 194 95 289
19  Kong Pisey RH 220 76 296
KAMPONG THOM

20  Kampong Thom PH 578 85 663

21  Baray Santhuk RH 208 30 238
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Table 3.1: Number of active HIV patient in Cambodia: Q2-2013 (cont.)

Total
No Name of OI-ART sites Nu-rnber of l\-lumber of Active
Active ART Active Pre-ART .
Patient
KAMPOT
22 Kampot PH 688 137 825
23 Kampong Trach RH 1034 111 1145
KANDAL
24 Chey Chum Neash PH 2132 271 2,403
25 Koh Thom RH 357 92 449
26 Kean Svay RH 132 21 153
KOH KONG
27 Smach Meanchey PH 553 49 602
28 Sre Ambil RH 213 89 302
KRATIE
29 Kratie PH 396 31 427
PHNOM PENH
30 Khmer Soviet Hospital 3234 146 3,380
31 Calmette Hospital 1418 127 1545
32 Preah Kossamak 2395 74 2,469
33 NPH HIV Pediatric
34 Center of Hope 3084 142 3,226
35 Preah Ketomealea 1205 96 1301
36 Social Health Clinic 1965 119 2084
37 Chhouk Sar I Clinic 517 99 616
38 Chhouk Sar Il Clinic 139 37 176
39 Samdach Ov RH 321 112 433
40 Meanchey RH 340 72 412
41 Chamkar Doung HC 163 42 205

42 Pochinton RH 179 56 235
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Table 3.1: Number of active HIV patient in Cambodia: Q2-2013 (cont.)

Total
No Name of OI-ART sites NuTnber of l\-lumber of Active
Active ART Active Pre-ART .
Patient
PREY VENG
43 Neak Loeung RH 1242 132 1374
44 Kampong Leav PH 790 77 867
45 Pearaing 141 116 257
PURSAT
46 Sampov Meas PH 942 154 1096
SIEM REAP
47 Siem Reap PH 2519 171 2690
48 Komar Angkor Hospital ~ HIV Pediatric
49 Sothnikum RH 501 66 567
50 Kralanh RH 163 55 218
SIHANOUK VILLE
51 Sihanouk PH 1503 131 1634
STUNG TRENG
52 Stung Treng PH 293 39 332
SVAY RIENG
53 Svay Rieng Hospital 969 100 1069
54 Romeas Hek RH 149 18 167
TAKEO
55 Takeo Hospital 1149 50 1199
56 Ang Roka RH 361 33 394
57 Kirivong RH * 451 28 479
58 Prey Kabas RH 177 18 195
ODDOR MEANCHEY
59 Samrong PH 250 35 285
PAILIN
60 Pailin PH 283 36 319
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Table 3.1: Number of active HIV patient in Cambodia: Q2-2013 (cont.)

Total
Number of Number of
No Name of OI-ART sites Active
Active ART Active Pre-ART )
Patient
PREAH VIHEAR
61 16 Makara PH 156 25 181
TOTAL 45252 4543 49795

However, OI-ART Database system is implemented in 2007 improves
HIV patient’s management and data quality of HIV reporting case. In this site using
both of Paper based tools and Electronic medical record. OI-ART facility reporting is
generated from OI-ART database every quarter for submit to Provincial Health
Department and send back up data to Data management officer every the end of

month.

Kampong Cham @  District Center

e A Referee Hospital
N Province Road
[# === \lekong River
- District boundaries

..............

= Tbong Khmum
Suong City

Figure 3.1: Study area of Thong Khmum RH, Kamong cham Province Map
Source: Kampong cham provincial Health department, 2012
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3.3 Population and sample:

Use with adult HIV patients (>14 years of age) medical records that
eligible with ART in Tbhong Khmum Referral Hospital from 2010 to 2012.

3.4 Data collection:

3.4.1 Data collection method:

This study is used secondary data of adult ART patient medical records in
OI-ART service to assess completeness, accuracy and consistency of data quality.
However, data collection process was separated to two main points:

(2). Collect data from paper based patient medical record,

(2). Collect data from OI-ART Database system

Registration Book Variables list in Registration Book

A

Entry Data

Data store Patient register

>

]
/i
o

Patient filesA Variables listin Initial form A e e
| -
[} |
B [ i = —_— | r———>
i Entry Data > -
5 Compare Data form A
Data extract A )
Data store form A from Database
= = - lo
OI-ART Database =
C [E jomg
Data extractB Data store form B from Database
oo
Patient filesB Varizbles listin patient visit B Data store form B -
| u
By - -
D | [—> | =
k |

== Entry Data

Figure 3.2: Data collection process in OI-ART service
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Data is entries from patient medical records into computer directly as we
set some variables in database for key in using Epi data software.

(A). ART Registration Book:
Data is entered into computer directly from Registration Book as we set

variables in this study after that analysis data to find completeness and accuracy.

(B). ART patient files (Adult initial visit form A):

Data is entered into computer directly from Adult initial visit form (A)
follow by variables as we set in this study after that analysis data to find completeness
and accuracy.

(C). Extract data from OI-ART database system:

Data is extracted from OI-ART database system of adult initial visit form
(A) and adult patient visit (B) the same what we set variables in adult initial form (A)
and adult patient visit (B).

(D). ART patient files (Adult patient visit B):

Data is entered into computer directly from adult visit form (B) as we set
variables after that analysis data to find completeness and accuracy.

Finally, we can compare and analysis data between adult initial visit form
(A) and adult visit form (B) that we key in from patient medical records form with
data in electronic patient medical records.

All data in OI-ART Database system is extracted by Data Management
Officer Team in Data Management Unit, NCHADS. In addition, all data unlinked with
HIV patients

3.4.2 Variables of the study:

The completeness and accuracy of the HIV patients in Registration Book:
e Date start ART

e Patient ID

e Age
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e Sex

e Address

e First ART regiment
The completeness and accuracy in HIV patients Initial visit form(A) :
e Patient ID

o Date first visit

e Age

e Sex

e Address

e Marital status

e Date HIV positive
e VCCT site

The completeness and accuracy in HIV patients visit form(B):
e Patient ID

o Date visit

e ART Number

o Age

e Sex

e CD4 count

e Start ART

e Reason start ART
e Continue ART

e Date next appointment
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Table 3.2: Measure of data quality dimensions

Measure
Variables Name
Completeness Accuracy Consistency
Patient ID v v
ART Number v
Sex v
Age
Address
Date HIV positive
VCCT site
Marital status
CD4 Count v

First ARV regiment
Start ART

Reason start ART
Continue ART

SN N N N N U N N U N N NN
N N N N N T N N N N N NN

Date next appointment

3.4.3 Measurement of data dimensions:

= Data completeness: no missing data in fields

Number of fields completes x 100

%Completeness =

Total of fields reviewed

= Data accuracy: the extent to which the data are free of identifiable
errors.

Sex: must the same sex in initial patient form (A)

ART number: must the same first visit ART number

CD4 count: Range from 01 — 1200 cells/mm?®
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= Data consistency: the extent to which the healthcare data are reliable
and the same across applications. Compare paper ART patient medical records against
ART patient electronic medical records

Number of field data consistency between papers based

records and electronic records x 100

% of Consistency =
Total of field records both paper based and electronic medical

records

3.5 Sampling:

3.5.1 The sample size and distribution:

From literature review with the completeness varies from 72% to 82%. (6,
40, 46) The sample size for this study was calculated based on expected completeness
rate of 80%, with 95% Confidence Interval, and precision of 8% (10% of 80%).
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' - =
@' StatCalc v e— = E e
StatCalc - Sample Size and Power
2 Population survey or descriptive study
For simple random sampling, leave design effect and clusters equal to 1.
Conhdence  Cluster Total
Population size: 259 Leved Size Sample
80% 35 35
Expected frequency: 80 % 90 54
95% 70 70
Confidence limits: 8%
' 97% 81 81
I
Design effect: 1.0 99% 101 101
99.9% 132 132
Clusters: 1
99.99% 154 154

Figure 3.3: Calculate sample size with Epi info

Calculated sample size by Epi Info selected 259 HIV patients’ medical
records that eligibility with an ART among adult patients (>14 years of age). The
sample size was the 70 cases with round up to 80 cases.

The stratified sampling ensures that at least one observation is picked from
each of the strata and being the most representative of population so we use stratified
systematic sampling technique of 259 cases among active ART patient records during
2010 to 2012.
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Table 3.3: Number of sample size selected by year

Total number of cases Sample
2010 96 30
2011 84 26
2012 79 24
259 80

The records will be systematically from 2010 to 2012 and calculated interval size k:
k=N/n;
In 2010: We suppose sample in n=30 patient files from 96 samples.
Interval k= 96/30 = 3, so every 3" patient file is selected after initial
random number from 1- 3.
In 2011: We suppose sample in n=26 patient files from 84 samples.
Interval k= 84/26 = 3, so every 3™ patient file is selected after initial
random number selected 1- 3.
In 2012: We suppose sample in n= 24 patient files from 79 samples.
Interval k= 79/24 = 3, so we should take 3" patient file is selected after

initial random number selected 1- 3.

3.6 Data management and statistical analysis:

3.6.1 Software for the study:
Using the Epi Data program for double data entry from paper based patient medical
records into computer directly.

3.6.2 Analysis:
The data were analysis using STATA version 12

o Descriptive statistic ( Mean, Median, Std. deviation, Minimum,

Maximum)
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3.7 Ethical consideration:

This study is approved by the Ethics Committee of the Faculty of Tropical
Medicine, Mahidol University (Appendix 3.7). The investigator was requested letter
approval from Director of National Center for HIVV/AIDS, Dermatology and STD, and
inform to the Director of Tbhong Khmum Referral Hospital to access patient
registration books, HIV patient files, reporting, and Patient medical records were used
in this study, the permission on accessing to record was obtained from the official
administrator. All data were kept confidential, security only Data Management Officer
and Data entry clerk could access to the data. All data is collected from patient
medical records and electronic medical records were backup and set password in

computer, CD, and flash drive.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Biomedical and Health Informatics) / 45

CHAPTER IV
RESULTS

The study was conducted in Tbong khmum Referral Hospital, Kampong
Cham province, Cambodia. Records of 80 HIV patients who started with ARV drugs
in OI-ART service during 2010-2012 were reviewed.

Results of this study are shown in 12 parts, as the followings

1) Summary of records reviewed

2) Completeness of data in ART registration book

3) Completeness of data in adult initial form (A) in 2010-2012:

4) Completeness of data in adult initial form (A) by year in electronic
medical records:

5) Completeness of data in adult initial form (A) by year in paper based
medical records:

6) Completeness of data in adult patient visit form (B) in 2010-2012:

7) Completeness of data in adult patient visit form (B) by year in
electronic medical records:

8) Completeness of data in adult patient visit form (B) by year in paper
based medical records:

9) Accuracy of data in 2010-2012:

10) Accuracy of data by year:

11) Consistency of data in adult initial form (A) in 2010-2012:

12) Consistency of data in adult initial form (A) by year:

13) Consistency of data in adult patient visit form (B) in 2010-2012:

14) Consistency of data in adult patient visit form (B) by year:
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4.1 Summary of records reviewed

This study used secondary data of adult ART patient medical records in
OI-ART service to assess completeness, accuracy and consistency of data quality.
Data were reviewed from ART registration book, Adult initial visit form (A), and
Adult patient visit form (B).

Table 4.1: Summary of records review in the OI-ART services by years

Overall Year 2010 Year 2011 Year 2012
Number of patients in OI-ART service 259 96 84 79
Number of randomly selected patients 80 30 26 24
Number of ART registration book (records) 80 30 26 24
Number of Initial patient visit form (A)
80 30 26 24
(records)
Number of Adult patient visit form (B)
1220 600 388 232

(records)

- ART registration book: 80 records of ART patients who register at Ol
ART services in 2010, 2011, and 2012 were randomly selected and reviewed. For
every new patient, the registration staffs must record information of ART patients into
the ART registration book (Table 7) including variables Patient ID, date start ART,
ART number, age, sex, address, and first ART regimen.

- Initial patient visit form (A): 30 ART patients in 2010, 26 ART patients
in 2011, and 24 ART patients in 2012 were randomly selected for the review (Table 7)
including variables Patient ID, date start ART, ART number, age, sex, address, and
first ART regimen. For initial patient visit form (A) is used only one time at the first
registration attached with adult patient visit form (B).

- Adult patient visit form (B): 600 records of 30 ART patients in 2010, 388
records of 26 ART patients in 2011, and 232 records of 24 ART patients in 2012 were
reviewed (Table 7) including variables Patient 1D, date visit, ART number, age, sex,
CDA4count, start ART, reason start ART, continue ART, and date next appointment.
For adult patient visit form (B) is used any times when patient come to follow up visit,

usually every months.
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4.2 Completeness of data in ART registration book 2010-2012:

A total of 80 registration books (paper-based) of 80 ART patients who
were enrolled in OI-ART service during 2010-2012 were reviewed. For every new
patient, the registration staffs must record information of ART patients into the ART
registration book. As in Table8, we found (100%) completeness of all selected
variables, including patient ID, date start ART, ART number, age, sex, address, and

first ART regimen.

Table 4.2: Completeness of data in ART registration book 2010-2012:

ART registration book

Variables
n No. Completeness (%)
Patient ID 80 80 (100)
Date start ART 80 80 (100)
ART number 80 80 (100)
Age 80 80 (100)
Sex 80 80 (100)
Address 80 80 (100)
First ART regimen 80 80 (100)

4.3 Completeness of data in adult initial form (A) in 2010-2012:
Eighty records of adult initial form of 80 ART patients who were enrolled
in the OI-ART services during 2010-2012 were reviewed for completeness of data, in
both paper-based and electronic medical record (computer-based). In general, doctors,
nurses are responsible for completing the paper-based form, and data entry clerks are
responsible for entering information from paper-based to electronic medical record. As
show in Table9, the overall completeness was very high (97%-100%). The
completeness of data in adult initial visit form (A) both in electronic medical records
and paper-based medical records were 100% complete in variables patient ID, date
first visit, age, sex, date HIV positive and 98.75% in variables of address and marital
status. For VCCT site, there were missing values in both electronic and paper-based

medical records, but data entry clerk could find data in other sources to complete in
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the electronic database. However the completeness was still at high level (97.50% and
98.75%) for paper-based and electronic-based, respectively.

Table 4.3: Completeness of data in adult initial form (A) in 2010-2012:

Electronic record Paper based
Variables
n No. Completeness (%) n No. Completeness (%)
Patient ID 80 80 (100) 80 80 (100)
Date first visit 80 80 (100) 80 80 (100)
Age 80 80 (100) 80 80 (100)
Sex 80 80 (100) 80 80 (100)
Address 80 79 (98.75) 80 79 (98.75)
Marital status 80 79 (98.75) 80 79 (98.75)
Date HIV positive 80 80 (100) 80 80 (100)
VCCT site 80 79 (98.75) 80 78 (97.50)

4.4 Completeness of data in adult initial form (A) by years in

electronic medical records:

Tablel0 showed the completeness of data of adult initial form (A) in
electronic medical records by years. In 2010 and 2011, among all of recorded
reviewed were 100% complete in variables: patient ID, date first visit, age, sex,
address, marital status, date HIV positive, and VCCT site. In 2012, among 24 records
of ART patients, the completeness was found to be 100% in almost all variables,
except variables of Address, Marital status, and VCCT site that one record was

missing (95.83% completeness).
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Table 4.4: Completeness of data in adult initial form (A) by years in electronic

medical records:

Adult initial in 2010 Adult initial in 2011 Adult initial in 2012
Variables No. completeness No. completeness No. completeness
%) " %) " %)

Patient ID 30 30 (100) 26 26 (100) 2% 24 (100)
Date first visit 30 30 (100) 26 26 (100) 2 24 (100)
Age 30 30 (100) 26 26 (100) 24 24 (100)
Sex 30 30 (100) 26 26 (100) 2 24 (100)
Address 30 30 (100) 26 26 (100) 2% 23 (95.83)
Marital status 30 30 (100) 26 26 (100) 2 23 (95.83)
Date HIV

it 30 30 (100) 2 26 (100) 24 24 (100)
VCCT site 30 30 (100) 26 26 (100) 24 23 (95.83)

4.5 Completeness of data in adult initial form (A) by years in paper

based medical records:

Tablel1 showed the completeness of data of adult initial form (A) in paper
based medical records by years. All 30 records reviewed in 2010 were 100% complete
in all variables. In 2011, 26 records were reviewed and almost all variables had 100%
completeness of data, except variable VCCT site was missing in one record in 2011. In
2012, among 24 records were reviewed of ART patients, 100% of patient ID, date first
visit, age, sex, date HIV positive were completed, but some records registration was
missed fill in on the patient form so (95.83%) of address, marital status, and VCCT

site.
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Table 4.5: Completeness of data in adult initial form (A) by years in paper based

medical records:

Adult initial in 2010 Adult initial in 2011 Adult initial in 2012
Variables \ No. completeness I No. completeness i No. completeness
(%) (%) (%)

Patient ID 30 30 (100) 26 26 (100) 24 24 (100)
Date first visit 30 30 (100) 26 26 (100) 24 24 (100)
Age 30 30 (100) 26 26 (100) 24 24 (100)
Sex 30 30 (100) 26 26 (100) 24 24 (100)
Address 30 30 (100) 26 26 (100) 24 23 (95.83)
Marital status 30 30 (100) 26 26 (100) 24 23 (95.83)
Dat_e_ AV 30 (100) 26 26 (100) 24 24 (100)
positive

VCCT site 30 30 (100) 26 25 (96.15) 24 23 (95.83)

4.6 Completeness of data in adult patient visit form (B) in 2010-
2012:

Tablel2 showed the completeness for data of ART patients during follow
up visits in OI-ART services. A total of 1220 records of 80 ART patients were
reviewed to evaluate the completeness of patient follow up visit in electronic medical
records and paper-based medical records. The majority of data follow-up visits in
electronic medical records had greater completeness than those in paper-based medical
records. In electronic medical records, 100% of variables patient ID, date visit, ART
number, age, sex, date next appointment, and 97.45% of CD4count were completed.
However, in paper based medical records, among 1220 records of 80 ART patients
reviewed, only 80 records had complete patient ID variable (7% completeness). The
completeness of data were found to be higher than 90% in variables such as date visit
(98.68%), ART number (94.67%), age (94.83%), sex (91.31%), CD4count (68.91%),
and date next appointment (97.29%). Additionally, 80 records of patients who start
ART were reviewed for completeness of variables Start ART and Reason start ART.
All 80 records in both electronic and paper-based had 100% completeness in Start
ART data. Only 53.75% of 80 records had complete data. Moreover, data on continue
ART were reviewed in 1140 records of 80 ART patients, but only 86.49% of the
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record had complete data on continue ART variable in electronic, while 80.17% of
continue ART variable had complete data in paper-based record.

Table 4.6: Completeness of data in adult patient visit form (B) in 2010-2012:

Computer Paper based
Variables No. Completeness No. Completeness
" (%) " (%)
Patient ID 1220 1220 (100) 1220 80 (7.00)
Date visit 1220 1220 (100) 1220 1204 (98.68)
ART number 1220 1220 (100) 1220 1155 (94.67)
Age 1220 1220 (100) 1220 1157 (94.83)
Sex 1220 1220 (100) 1220 1114 (91.31)
CD4 count 1220 1189 (97.45) 1220 841 (68.93)
Start ART * 80 80 (100) 80 80 (100)
Reason start ART * 80 43 (53.75) 80 43 (53.75)
Continue ART ** 1140 986 (86.49) 1140 914 (80.17)
Date next appointment 1220 1220 (100) 1220 1187 (97.29)

* Denominators were based on number of cases

** Denominators were based on subsequent records of each case

4.7 Completeness of data in adult patient visit form (B) by years in

electronic medical records:

Tablel13 showed the completeness for data in adult patient visit form (B) of
ART patients during follow up visits in electronic medical record of OI-ART services
by years. Overall, the completeness of data in many variables remained at high level
over 3-years. The completeness was observed to be 100% in variables, including
patient 1D, date visit, ART number, age, sex, and date next appointment in all 3 years
data. Data on CD4 count were completed in all records in 2010 and 2011, but there
were missing data in 31 of 232 records in 2012 (86.63% completeness). Additionally,
30 records of ART patients who start ART (number of case) were reviewed, 100% of
start ART was completed in all 3 years data, but only 66.66%, 53.84%, and 37.50% of
reason start ART variable were completed in 2010, 2011, and 2012 databases,
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respectively. Among 570 records of continue ART (subsequent records of each cases),
89.12%, 88.12%, and 76.44% of records in 2010, 2011, and 2012, respectively, were

completed.

100 -

891235 12

m2010
m2011
m2012

Ln
[=]

Six varizbles (100%)* CD4 count Start ART Reason start ART Continue ART

Figure 4.1: Percentage of data completeness in adult patient visit form (B) by years in

electronic medical records

Table 4.7: Completeness of data in adult patient visit form (B) by years in electronic

medical records:

Adult patient visit in 2010  Adult patient visit in 2011 Adult patient visit in 2012

Variables No. completeness
n o) n No. completeness (%) n No. completeness (%)

Patient ID 600 600 (100) 388 388 (100) 232 232 (100)
Date visit 600 600 (100) 388 388 (100) 232 232 (100)
ART number 600 600 (100) 388 388 (100) 232 232 (100)
Age 600 600 (100) 388 388 (100) 232 232 (100)
Sex 600 600 (100) 388 388 (100) 232 232 (100)
CD4 count 600 600 (100) 388 388 (100) 232 201 (86.63)
Start ART * 30 30 (100) 26 26 (100) 24 24 (100)
Reason start ART

. 30 20 (66.66) 26 14 (53.84) 24 9 (37.50)
Continue ART ** 570 508 (89.12) 362 319 (88.12) 208 159 (76.44)
Date next 600 600 (100) 388 388 (100) 232 232 (100)

appointment
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4.8 Completeness of data in adult patient visit form (B) by years in

paper based medical records:

Tablel4 showed the completeness for data of ART patients during follow
up visits in paper-based medical records of OI-ART services. Among 3-year period in
2010, 2011, and 2012, the completeness were found to be very low in patient ID
variable (5%, 6.70%, and 10.34% completeness), and low in CD4count variable
(75.00%, 69.58%, and 52.15% completeness). However, overall, the completeness of
data in many variables remained at high level over 3-years. The completeness was
observed to be more than 85% in variables, including date visit (98.33%, 99.22%, and
98.70%), ART number (94.00%, 94.32%, and 96.98), age (94.50%, 93.81%, and
97.41%), sex (92.00%, 89.94%, and 91.81%), and date next appointment (96.50%,
97.68%, and 98.70) in all 3 years data.
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Figure 4.2: Percentage of completeness data in adult patient visit form (B)

Additionally, 30 records in 2010, 26 records in 2011, and 24 records in
2012 of ART patients who start ART (number of case) were reviewed, 100% of start
ART variable was completed in all 3 years data, but only 66.66%, 53.84%, and
37.50% of reason start ART variable were completed in 2010, 2011, and 2012
databases, respectively. Among 570 records in 2010, 362 records in 2011, and 208
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records in 2012 of continue ART (subsequent records of each cases), 84.38%, 78.45%,

and 71.63% of records were completed.

Start ART

Reason start ART

Continue ART

W 2010

2011

manmz

Figure 4.3: Percentage of data completeness in adult patient visit form (B)

Table 4.8: Completeness of data in adult patient visit form (B) by years in paper based

medical records:

Adult patient visit in 2010

Adult patient visit in 2011

Adult patient visit in 2012

Variables No. completeness No. completeness No. completeness
n
(%) (%) (%)

Patient ID 600 30 (5.0) 388 26 (6.70) 232 24 (10.34)
Date visit 600 590 (98.33) 388 385 (99.22) 232 229 (98.70)
ART number 600 564 (94.00) 388 366 (94.32) 232 225 (96.98)
Age 600 567 (94.50) 388 364 (93.81) 232 226 (97.41)
Sex 600 552 (92.00) 388 349 (89.94) 232 213 (91.81)
CD4 count 600 450 (75.00) 388 270 (69.58) 232 121 (52.15)
Start ART * 30 30 (100) 26 26 (100) 24 24 (100)
Reason start

30 20 (66.66) 26 14 (53.84) 24 9 (37.50)
ART *
Continue ART
. 570 481 (84.38) 362 284 (78.45) 208 149 (71.63)
Date next

600 579 (96.50) 388 379 (97.68) 232 229 98.70)

appoint
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4.9 Accuracy of data in 2010-2012:

Tablel5 showed the accuracy of data in adult patient visit form (B) on
paper-based medical records. Among 1220 records of 80 ART patients enrolled in Ol-
ART service during 2010-2012. The accuracy of data in variables of Sex (88.85%)
was consistent with those on variable of sex in electronic medical records, while
accuracy of ART number with (92.13%) of value consistent with ART number in
electronic medical records, and accuracy of CD4 count (69.42%) was consistent with

CD4 count result in patient test records.

Table 4.9: Accuracy of data in 2010-2012:

Accuracy of data in 2010-2012

Variables
N No. (%)
Sex 1220 1084 (88.85)
ART number 1220 1124 (92.13)
CD4 count 1220 847 (69.42)

4.10 Accuracy of data by years:

Tablel6 showed the accuracy of data in adult patient visit form (B) on
paper-based medical records. Among 3-years in 2010, 2011, and 2012 the accuracy of
data in variable of Sex (90.66%, 88.14%, and 89.22%) were consistent with those on
variable of sex in electronic medical records, while accuracy of ART number with
(92.13%, 91.66%, 91.75%, and 93.96%) of values were consistent with ART number
in electronic medical records, and accuracy of CD4 count (73.50%, 65.46%, and

65.51%) of values were consistent with CD4 count data result in Patient test records.
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Table 4.10: Accuracy of data by years:

2010(n=600) 2011(n=388) 2012(n=232)
Variables
Accuracy % Accuracy % Accuracy %
Sex 544 90.66 342 88.14 207 89.22
ART number 550 91.66 356 91.75 218 93.96
CD4 count 441 73.50 254 65.46 152 65.51

4.11 Consistency of data in adult initial form (A) in 2010-2012:

The data were highly consistent in adult initial form (A) between
electronic medical records and paper-based medical records (as show in Tablel7).
Among 80 ART patients enrolled in OI-ART service during 2010-2012, 100% of
patient 1D, date first visit, age, sex, address, marital status were consistent between
two databases. For data on date HIV positive, the data entry clerk key in incorrect one
record in the electronic medical record, so there was inconsistent in one record
(98.75% consistency). For VCCT site variable, there was inconsistent in one record

where there was missed fill in on paper (98.75% consistency).

Table 4.11: Consistency of data in adult initial form (A) in 2010-2012:

Number of fields review
Variables No. Consistency (%0)
Computer & Paper based

Patient ID 80 80 (100)
Date first visit 80 80 (100)
Age 80 80 (100)
Sex 80 80 (100)
Address 80 80 (100)
Marital status 80 80 (100)
Date HIV positive 80 79 (98.75)

VCCT site 80 79 (98.75)
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4.12 Consistency of data in adult initial form (A) by years:

Tablel8 showed the consistency of data in adult initial visit form (A)
between electronic medical records and paper based medical records by years. There
were 100% consistency between the two databases in almost all variables over 3-
years, except data in 2010 on date HIV positive was inconsistent in one record
(96.66% consistency) and data on VCCT site that had missing data on one record in

year 2011 (96% consistency).

Table 4.12: Consistency of data in adult initial form (A) by years:

No. fields No. fields No. fields
review No. review No. review

. . . No. Consistency
Variables 2010 Consistency 2011 Consistency 2012

- S S (%)
Computer (%) Computer (%) Computer
& Paper & Paper & Paper
Patient ID 30 30 (100) 26 26 (100) 24 24 (100)
Date first
o 30 30 (100) 26 26 (100) 24 24 (100)
VIsit
Age 30 30 (100) 26 26 (100) 24 24 (100)
Sex 30 30 (100) 26 26 (100) 24 24 (100)
Address 30 30 (100) 26 26 (100) 24 24 (100)
Marital
30 30 (100) 26 26 (100) 24 24 (100)
status
Date HIV
o 30 29 (96.66) 26 26 (100) 24 24 (100)
positive
VCCT site 30 30 (100) 26 25 (96.15) 24 24 100)

4.13 Consistency of data in adult patient visit form (B) in 2010-2012:
As show in Tablel9 the consistencies of data in adult follow up visit form
(B) between electronic medical records and paper based medical records in 2010-2012
were varied across different variables. The consistency was high in variables of date
visit (98.19%), ART number (92.13%), sex (88.85%), start ART (100%), reason start
ART (100%), continue ART (92.54%), and date next appointment (96.72%).
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However, the consistency was found to be very low in patient ID variable (only 6.55%
consistent), and low in age variable (47.29%). Most of the inconsistency in patient ID
variable was due to missing data in paper-based record, but not in electronic medical
record. For data on age, the inconsistency was due to both missing data in paper-based
record and inconsistent of data appeared in both paper-based record and electronic
record.

Table 4.13: Consistency of data in adult patient visit form (B) in 2010-2012:

Number of fields review

Variables No. Consistency (%0)
Computer & Paper based

Patient ID 1220 80 (6.55)
Date visit 1220 1198 (98.19)
ART number 1220 1124 (92.13)
Age 1220 577 (47.29)
Sex 1220 1084 (88.85)
CD4 count 1220 847 (69.42)
Start ART * 80 80 (100)
Reason start ART * 80 80 (100)
Continue ART ** 1140 1055 (92.54)
Date next appointment 1220 1180 (96.72)

* Denominators were based on number of cases

** Denominators were based on subsequent records of each case

4.14 Consistency of data in adult patient visit form (B) by years:
Table20 showed the consistencies for data of ART patients between paper-
based medical record and electronic medical record by year during follow up visits in
OI-ART services. Among 3-years in 2010, 2011, and 2012 were reviewed across
different variables. The consistency was found to be very low in patient ID variable
(5%, 6.70%, and 10.34% consistency), on Age variable (36.00%, 47.16%, and 76.72%
consistency), and low in CD4count variable (73.50%, 65.46%, and 65.61%

consistency). Most of the inconsistency in patient 1D, Age, and CD4count variables
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was due to missing data in paper-based record, but not in electronic medical record.
However, the consistency of data in many variables remained at high level in 3-years.
The consistency was observed to be more than 85% in variables of date visit (97.66%,
98.96%, and 98.27% consistency), ART number (91.66%, 91.75%, and 93.96%
consistency), sex (89.16%, 88.14%, and 89.22% consistency), and date next
appointment (95.66%, 97.68%, and 97.84% consistency) in 3-years data. Additionally,
30 records in 2010, 26 records in 2011, and 24 records in 2012 of ART patients who
start ART (number of case) were reviewed, 100% of start ART and reason start ART
were consistent in all 3-years data. Moreover, 570 records in 2010, 362 records in
2011, and 208 records in 2012 of continue ART (subsequent records of each case),
94.56%, 88.67%, and 93.75% were consistent.

900083
100.0 91 957977978

917913 940

892451892

2010

2011

2012

300 4

200 +

100 A

0.0 A

Patient ID Date visit ART mum Age Sex CD4 count Date next app

Figure 4.4: Percentage of data consistency between paper-based and electronic based
data in adult patient visit form (B) by years
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Table 4.14: Consistency of data in adult patient visit form (B) by years:

No. fields No. fields No. fields
review No. review No. review No.

Variables 2010 Consistency 2011 Consistency 2012 Consistency

“Computer (%)  Computer (%)  Computer (%)
& Paper & Paper & Paper

Patient ID 600 30 (5.00) 388 26 (6.70) 232 24 (10.34)
Date visit 600 586 (97.66) 388 384 (98.96) 232 228 (98.27)
ART

umber 600 550 (91.66) 388 356 (91.75) 232 218 (93.96)
Age 600 216 (36.00) 388 183 (47.16) 232 178 (76.72)
Sex 600 535 (89.16) 388 342 (88.14) 232 207 (89.22)

CD4count 600 441 (73.50) 388 254 (65.46) 232 152 (65.61)
Start ART

. 30 30 (100) 26 26 (100) 24 24 (100)
Reason
start ART 30 30 (100) 26 26 (100) 24 24 (100)
*
Continue
570 539 (94.56) 362 321 (88.67) 208 195 (93.75)

ART **
Date next

) 600 574 (95.66) 388 379 (97.68) 232 227 (97.84)
appoint

* Denominators were based on number of cases

** Denominators were based on subsequent records of each case
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CHAPTER V
DISCUSSIONS

In this study, the completeness, accuracy and consistency of data were
reviewed among 80 of ART patients (approximately 30% of total number of cases in
2010-2012) that were randomly selected from the total patients in the OI-ART service.
Several important variables in paper medical record and electronic medical record
were reviewed. The OI-ART database system was implemented in 2007, and since
then there has been no studies that evaluate the data quality of the system. The study
was conducted at Tbong khmum Referral Hospital, one of 61 hospitals in the OI-ART
service. The Thong khmum Referral Hospital is considered as a middle to large
hospital size (about 1,000 active HIV patients in the service) as compared with other
hospitals. The quality of service and database management in this hospital was
considered to be ranked in the middle among other hospital. The discussion of the
result found in the study was arranged as followings:

5.1 The completeness of data

5.2 The accuracy of data

5.3 The consistency of data

5.4 Significance of study

5.5 Limitations of study

Overall, the completeness, accuracy, and consistency of data very high

recorded in 3-years.

5.1 The completeness of data:

Overall, the study showed very high levels (95% - 100%) of completeness
of data in adult initial visit form (A), both in electronic medical record and paper-
based medical record in variables of Patient 1D, Date first visit, Age, Sex, Address,

Marital status, and VCCT site. However, in adult patient visit form (B), the
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completeness of data was high in many variables, except the variable Patient ID which
93% of record was incomplete in this variable. In practice, the registration staffs
usually record patient 1D only the first time when a patient starts ART and for the next
follow-up visits they do not record again because another number, called (ART
number), is assigned and used for the patient. However, according to the guideline, the
registration staffs should record patient ID in all patient follow up visit. Additionally,
the variable of reason start ART had missing in about 50% of records in both of
electronic medical record and paper-based medical record. This variable should be
completed by doctors. Missing record in reason start ART could be explained by
several reasons. Firstly, doctors may not have time for filling in patient paper form
(doctor usually spend time around 15 minutes for management and fill in the form of
one patient) because of workload due to a large number of patients come to follow up
visit per day. Secondly, in the same form, there is another section called WHO stage
checklist, if the doctor checked on stage 3 or 4, this means that the patient is eligible
for the ART treatment. Therefore, doctors may not want to repeat starting reason for
starting ART again, but based on instruction of fill out in patient form, doctors should
fill in reason start ART when patient start ART. Moreover, too small free spaces to
write down the reason start ART might be another issue that made doctors did not
want to fill in the form. However, result showed decreased trend in data completeness
in variable reason start ART over the 3-year period. This could be explained by
reduction in compensation for doctors to fill in the patient form. From 2010 until mid
of 2011, the project received support from the Family Health International
Organization to provide incentive for doctors fill in patient paper form (0.25$ per
case). After the support was finished, doctors did not receive incentive to complete the
form. This might explain why we found data on reason start ART in 2010 and 2011
higher than data in 2012. Generally, the adult patient visit form (B) should be
completed by different persons, including registration staff (for patient characteristics),
nurses (for CD4 count), and doctors (for ART details). Our results also showed that
the completeness of data also depended on the role of staff. The variables that have to
be completed by doctors had more incompleteness than other staffs. The study of
implementation of electronic medical records to improve the quality of data in Africa,

this survey compared data in electronic medical record before and after conducted
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EMR in 2007 and 2011 to find the completeness of data in some variables. The total of
data completeness was increased from 45.4% in 2007 to 98.1% in 2011 of new
opportunistic infections, 51.4% to 96.5% of ART toxicity, 48.6% to 93.8% of Reason
for ART interruption, and 54.9% to 99.6% of Reason for ART switch. Before
implementation of EMR, the most of errors, three of the four variables were observed
that due to incompleteness. Improving the quality of data in EMR is meaning
improves the quality of care. (45)

According to a study conducted in Mozambique during 2005-2006, this
study applied in public sector HIV clinic to monitoring completeness based on paper
based medical record of HIV patient follow up. The study found 72% of data elements
for patient register and 66% of patient follow up visit were completed. Incomplete
CD4 count data in patient follow up visit and missing WHO stage in initial visits were
concerning to decide patient eligible ART early. Data completeness was higher for

patient registration than patient follow-up visit. (6)

5.2 The accuracy of data:

Overall, in this study, the accuracy of data was found in 69% - 89% of
paper medical record adult patient visit form (B) with most variables including Sex,
ART number, and CD4count were highly accurate. However, our findings were
consistent with a study that reviewed data quality in large HIV program in Sub
Saharan Africa which compared information of patient’s files in electronic medical
record before and after conducted EMR in different years to find the rate of correct
and incorrect of information. The study found incorrect of data was decreased from
26.2% in 2007 to 2.1% in 2011 of New opportunistic infections, 6.7% to 0% of ART
toxicity, 64.7 to 6.7% of Reason for ART interruption, and 25% to 0.4% of Reason for
ART switch. (45)

Another study was done in Mozambique 6 month twice time periods in
2005 and 2006. The study found 95% of data accuracy for patient register and 84% for
patient follow-up visit. Accuracy of CD4 count 96% on patient follow up visit was

consistent with CD4 count data in Laboratory and accuracy of age was good, with
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78% of age variable consistent with age calculate from patient date of birth. However,
accuracy of data in patient registers better than data in patient follow-up visit.(6)
Accuracy of data in Patient database system was also assessed in central Mozambique.
This study was compared between data in electronic database with data abstracted
from a stratified random sample of 520 patients. The accuracy of data was observed
with 97.69% of gender variable, 98.40% of CD4 count, and 95.91% of ART initiation
Date. The patient database system has involved monitoring patient management and
HIV reporting. A high level of data accuracy in this study could be a result of using

standardized of data recording.(40)

5.3 The consistency of data:

Overall, the data were highly consistent in both of electronic medical
record and paper-based medical record. Almost variables in adult initial form (A)
including patient ID, date first visit, age, sex, address, marital status, date HIV
positive, and VCCT site were about 97% - 100% consistent. However, in adult patient
visit form (B) we found that 90% - 95% of patient ID, 24% - 63% of Age, and 27% -
35% of CDA4count variables were inconsistent, whereas other variables in this form
were highly consistent. Regarding the result, the issue of patient ID variable, the
registration staff are usually not recording patient ID on patient paper form (B), but
rather record ART number, since patient ID was recorded at the first time on cover
patient file. However, the registration staff should record both of patient ID and ART
number in every patient follow up visits. For Age variable, the registration staff has to
ask patient in every visit, patients may give inconsistent answers, as seen in the
inconsistency of data that was due to wrong entering value during data collection
rather than missing values. To avoid this issue, the system should provide
automatically calculation of age according to date of birth and then Age variable may
not be a required to fill out in the patient form (B). In addition, for CD4 count variable
the registration staff should record on patient paper form (B) in every patient follow up
visits based on the CD4 count paper result from laboratory; for this process,

registration staff may not be aware of the date of laboratory results, sometimes they
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just copy the CD4 results from the previous visit to fill in the form. The CD4 count
records were inconsistent due to both missing value and wrong entering value during
data collection. However, the CD4 count result on electronic patient visit form (B) was
captured directly from Patient Test form, which is more accurate than in the paper-
based record

In a study conducted in Mozambique during 2005-2006, this study
assessed consistency of data in based on paper-based medical record of HIV patient.
The study compared across different data sources (patient follow up vs laboratory test,
patient register vs paper patient register). Result showed that 96% of CD4 count on
patient follow up visit was consistent with CD4 count data in Laboratory, 95% of date
HIV diagnosis was consistent with test report and 78% of age variable consistent with
age calculate from patient date of birth on patient register. This study recommended
that the quality of data in electronic medical record depended on data on paper-based
medical record. (6)

Data quality is an issue not only in HIV case management, but also in
system of other diseases. A study that reviewed malaria reporting system in
Mozambique also found that data quality consistency of reporting case system was
still poor. There were many problems of data reporting such as incomplete data, errors
with handwriting, recorded with wrong items, most of malaria cases do not record in
register book, workload, existing reporting system not update on time as malaria
strategies plan. To improve quality of malaria data this study suggested that the
reporting system should create a standard data collection form and implement malaria
database system to all health facilities. (47)

5.4 Significance of study:

This is the first study that assessed data quality in HIV database system in
Cambodia. Firstly, the study provides information about the impact of data quality in
term of completeness, accuracy, and consistency in both paper-based medical records
and electronic medical records. Results from this study offer to help develop

approaches to encourage facility staffs to improve recording information and improve
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understanding of weaknesses or shortcomings in data entry by clinicians and data
entry clerk. Secondly, results of this study could be as a feedback to help health
workers understand what the real problem of paper-based and electronic medical
records. In addition, understanding data quality in HIV service is important for
management of patients, logistic management for drugs and other supplies, and also
help policy makers to make decision based on the report generated from database
system. Finally, there is no evaluation of the OI-ART database system so the result of
this study will help to understand the weakness of data so it could be help to improve

the quality of data in the future.

5.5 Limitations of study:

This study also has some limitations. First, the study reviewed data quality
of only selected variables that are potential to the use of data in generating reports and
other useful analysis. Secondly, the study was collected data from middle level of
quality of service and database management if compare to another hospital so it may

not be representative of all the hospitals in the OI-ART services.
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CHAPTER VI
CONCLUSIONS

6.1 Conclusions:

The study was conducted in OI-ART service at Tbong Khmum Referral
Hospital, Kampong Cham Province, Cambodia. According to the results of study
found high levels of completeness, accuracy, and consistency of data in both electronic
medical record and paper-based medical record. However, in some variables such as
patient ID, sex, age the completeness was found more in electronic medical record
than in paper-based medical record. An electronic medical record is used more
generally to monitoring, support researchers, HIV treatment and evaluate program.
This study provides full picture of completeness and consistency of data in that site.
Moreover, level of data completeness, accuracy, and consistency of systems can
confirm that high data quality is being used for these reports and research, and
especially the reports to the National center for HIV/AIDs, Ministry of Health and

funder.

6.2 Recommendations:

This is the first study in quality of data in HIV health care in Cambodia.
An evaluation quality of data in OI-ART service at Thong khmum Referral Hospital is
very important to improving the quality of data in paper-based record and electronic
medical record.

First, in electronic medical record, on age variable may not be need for
adult patient visit form (B), should be make the system to calculate age automatically
from date of birth in initial visit form (A) and develop edit checks list for certain
variables to improve quality of data entry. Moreover, provide larger space or check list

for “reason start ART”. However, on paper-based medical record, the age variable
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should be change to date of birth in initial patient form (A) and should provide a larger
free space of reason start ART or make a check list for common reasons to assist
doctors to reduce unnecessary variables on patient forms.

Second, OI-ART staffs should understand clearly about the benefit of data
quality and quality of care to improving the completeness, accuracy, and consistency
of data. It would be best if doctors recorded more about the OI-ART that are
experienced by patients and then data entry clerk should record these more accurately.
Data entry clerk should review fields on paper patient form before key in into database
system to make sure that value in database system and values in paper patient form are
matched. Moreover, should be random check for consistency in the database system
and develop edit checks for certain variables to avoid errors in data entry. In addition,
capacity building among OI-ART staffs should be done by providing training course
of standardization of data collection tools and data collection routine works to OI-ART
staffs. Future study should focus on other diagnosis such as: data quality in HIV
pregnant women and baby follow up sheet, data quality in HIV Exposed Infant
database, and data quality in VCCT registration database system which was not
included in this study. Moreover, further study is recommended to cross check other
variables and to assess data quality to all hospitals that provides OI-ART services.

Finally, staffs commitment and providing incentive to OI-ART staffs could
be another main point to improve quality of data and quality of care services in
hospital. But this hospital is at least represent typical mid-level hospital, which

accounted for most hospitals in the OI-ART service.
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1. ART Patient Registration Book:

sigungeyaddnnmansies  ART

ey g grinfimmen
=
<
2
= tmagﬁgﬂﬁﬁ maiha
B e .
2= 120550 ART o ri e
2 «
= <[ %3] 2 2
alal Sl & g
5| E| 2| 5 g
g 2 E =
BEEEE g o
/ / /
I / / ’
/ ;o
I / (4 7
/ / / /
[ Vil
eI 2 it (Ages) - mENRERILEIINN 0 96 F)(Child 0 -14 years) UG NN (Treatment) CPT: Cotrimoxazole Preventive Therapy

- ugapaniomenid ocgndingl (Aduit > 14 years) T8 T nEnSfnud
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2. Patient Initial Visit A:

b 3 -y e :
FONSBINIBHERTOCWEANHITSS (Adult Initial Visit Form) &
N2 o oo

aniynth iplagunngaayh / /
Clinic ID number Date first visit
TNE (Name) L (Age) O [_ﬁsi(Female) (m) 183 (Male)
mefmtha:  iud DI 18 i/ eini
Address Group S"treet Village Commune

180 1e/ g

District Province Phone number
neyndmAdatio MR RGN
Name of contact person 1 Address Phone number
mnsygrgmiganse Wt $RBgIHY
Name of contact person 2 Address Phone number
EnamngIigA: Oialesi Osifumni Dirstievs Ore/smstntm  Opho | garun
Marital status ® Single Married Divorced Widow(er) Other Occupation
fingsh:  OM8  Ouds®np Owseonn  Osuispdm  [sssma?  Oss Owe sascaness? O Ous
Education None Primary Secondary University Read? No Yes Write? No Yes

P s . T E == L) o= =

epawni: Dumthgst O §amnca O wng) ORI ANSRBER NI BINMEH 0N s {hes SN
Ref'en-ed from Self referral Private Clinic Hospital MIRNG (veeT)

O rgliivmmisuirenmmdhnmieienn Origtifewnmnu Orniiggimutge S s Oty

(PMTCT) (TB Program ) CBPCSMNGO Other

weAsifEnsnigh sone BuGriusgvigeimegs:
Details about the facility Name and location of CBPCS team
igisgiidmwmgtmspumslgme T e veer iglerimgnminpunsEi @ /o
Date of first confirmed positive HIV test Site Date last prior negative HIV test
wedthuimreniiz Ois Ows i
Official Tr‘amsfer in? No Yes From
igiegiismmmimd arv salnglsthi /o To2E ART
Date started ART in National Program ART number

ﬁ%m&ﬁﬁﬁi&s}i (Family History)

NS v ] WwifisfsEh pMTCT BGRIARV Wwikntnun

mﬁmﬁﬂ: HIV status Status PMTCT history (if child or mother) Receiving ARV History of TB

- % g = ]

o ypng/isg e | T |4 e o 79 Bl ININSEHSM Ol & ART . .
Relative spouse/ C wa | w8 | s 10 | and » mother child ARy | (Name of O & ART Clinie) | 3G | 1g BRI e | 18 BRI
N . ) Unk Unk
partner, child = Alive | Dead e Lrar, | e flt nve [ No Yes | No O’V‘V: vos | o ;mmo
- 3Tc e ARV

UFINHA NG Y8 Signature of register $RUN2 Name
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2. Patient Initial Visit A: (cont.)

AU g - : : e
BOHISCONVONGOLM SOMMRININS (1B Past MedicalHistory and Treatmeny D018 OA ETHARN
' ' = ' - ' ' ' ' ' Yes No Unknown
mms?aﬁﬁnuﬂ Type of TB st s woi anIanuh: AFBHNN .o L
Date onset of sickness TB treatment: Date of treatment
+ o
Onvtign 1e) O skl sgh €Pe) ;o Ogiso  Opnsl  Oppuism O sl
v BK - ® cat1 cat? Cat3 Unknown
weswapwmw:  Ofsl  Oowsss Ouvndn  Omopoopepige 0 Teresmme DEESE0MT 0 jata o gnim o
Treatment outcorne: Unknown Cured Failure Treatment completed FJAEY Defaulted F1JTLAEY Ongoing of Complete Treatment % 43
oG e &
jgsagéeségewja SERVLITHROBH  (Other Past Medical History)
t8gmeSmy o iansEe e eintingruamndn) Shngpmefmriiniimeatws
HIV related illness Date onset Code( 1ot IT peopleOnly) Other not HIV related illness
/ /
! /
/ /
I NG GNABU: G
! / snmgatnamn: e
Tnpn s DOogug Oawt Oms SHUT 2 DOogug Oowi Osms mﬁxuﬁmrms DOugugg Ot Oss
Daily alcohol Now Stop None Tobacco Nowy Stop None DU Now Stop None
tmmt;ﬁmrju'a H Ovyg Oant Oms ity
Yama Now Stop None Other:
- - i} F
@sgaemm@@gﬂﬁ ARV (ARV Treatment History)
UIPRAARMIE A wgnnay/gan iglegimify pteniumm b it Code
Details of drug treatment Clinicfsource Start date Stop date Reason to stop (IT only)
FBARY I I
mgaat 1y r r
URRIPMTCT o o
g PUTCT I .
O 108 ves [ /o
016 ne /1 T
= S
JEs ey mnss e gIu8e (Prophylaxis History)
ORISR Contimox. Figimgl Mg g O Hal ;o ;o
Previous cotrimoxazole prophylaxis Yes No Unknown
nNmTEIEN Fluco. Figtig! Owmg (] O8ath /o /o
Previous fluconazole prophylaxis Yes No Unknown
anueEh INH Agkng! Omg (miE] O8sd /o ;o
Pevious isoniazid prophylaxis Yes No Unknown
nnueEhm gty nnFgng] Oms s O 8ath /o /o
Previous traditional medicine Yes No Unknown
= o
@§§§ﬁm!@ym&!§8ﬁ§&ﬁ@&iﬁ (Other Medical Treatment Histor
AR EAMINMARIME Oetais of dug restment uinngy/fan | iglewmunie igieEe YRMGIAMITYS | 78 code
Clinic/source Start date Stop date Reason to stop (IT only)
I VI
/7 I
[ VI
P "
BEREI8sE (Drug Allergy) . Ovave Oma ne OI884 Unknown
28508 Drug (oY Alergy igie @i pate SR8 Drug (UiY Alleray ig 12 #l pate
/ / / /
/ / / /
/ / / /
mgimmgﬁmﬁ&m%ma Signature of register 1Rie Name
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3. Patient Visit Form B:

- FA S S, TR ~ % NS 211 2 2121
Aoadewicgnionnesaionis (Adult Patient VisitFormp -~~~
ssagigndh TRUBGH ART
Clinic ID number (ART number)
ig.La.gififin] Date of visit I7201_ O $AYSIURANG Eary OwRaRn mMyRIRLGE Scheduled O ghRajia Late
= T— S < .
S name — | DM Male | O{f8 Female sz : Otheigums: Omeigsm: Oy Ofeger
§ - Notpregnant Pregnancy Status:
U8 e fined rean fiseH remperature Omeigm:Aniglampidnuma .,/
ﬂ‘lﬁl Pulse ﬁmﬁﬂ‘lﬁﬂ Resp rate EMNBEAME sio0u pressure n:mmammtiammmmnmmamﬂ ARV Omayes Orano
Lo (Eligible for ARV Prophylaxis)
omisieEmEng | Omiss@Enndn O {ansidfimsmenifiaiin Ofaneisd OsnRmATEy O wa@npatmes @ g uam o
STI Prevention ART Adherence Birth spacmg/ Safe abortion / TB Infection Control Partner Status Advice and counsellng on condoms use
Safe preghacy
Yy
@5§€95§5J§ Current Medical History
funtd petai: mléiq;qammmmm:ﬁues
rarso G ergu msgnar
*EUEmANS Owe  O8
* momsirgies Owe  OfF8
+fomfanesmgamymating Owe Oma
totaassn b st g vl
tdamiganicoqpfitaim  Owe  Che ok Mo HY:  CHASHREISW900% OIBRYSMIMINAIEING Ofguing
Family planning Yes No Specify. HIV prevention Condoms 100% Unprotected sex No sex
dnmnguguinmoAsywenm? O Ows 9gEigh... BOIEIRMIBRETINNG] oo Ofigarpnusartammagobinm :
Hospitalised since last visit? No Yes Nurmber of days: Causes of hospitalisation Number of Condoms given
MM (adersnce Assessement) MEIUE ARV IO BHTIREJE IS (resed ARy duses siree st s  Ous YIS How manytimes)
No Yes

mss'ié’a; Examination

‘iéjﬁﬁfﬁ Detail

£2Pmasdeny HIV related flnesses (MR SmE WHO Stage)
észmsimwﬁ © Stage1 New| Old | Ongoing ém)ﬁmwa @ Stage 4 New Old Ongoing
FIRIIBANT Asymptomatic HIV wasting sydrome
Persistent Generalised Lymphadenopathy Lymphoma
!Em:sisnmﬁ ¥) Stage 2 Pneumocystis jiroveci pneumonia
Torduaialaymimginh 90%{5@{]‘5&&%3 LOW <10% Recurrent servere bacterial pneumonia

Recurmrent respiratory tract infections (sinusitis, tonsillitis,

Gtiis madia: pRaRAGi) Extrapulmonary tuberculosis

Herpes zoster Oesophageal candidiasis of trachea, bronchi or lungs
[Angular cheilitis Atypical di: i d leishmaniasis
Seborhoeic dermatitis Central nevous system toxoplasmosis
Recument oral unclearations Disseminated non-tuberculous mycobacteriosis infection
Papular pruritic eruptions Kaposi sarcoma
Fungal nail infections HIV encephalopathy

ewémma M Stage 3 Symptomatic HIV-associated nephropathy

Chronic herpes simplex infection (orolabial, genital or

TR0 % AMHRBE Unexplaned LOW > 11m% boty weight anorectal of more than 1 month's duration or visceral)

THEREIUNGT 918 Unepianed chronic darhoea > 1mth Disseminated mycosis
sirieadalyrungGnf o fe  Unexplained fever > 1mth Chronic isoporiasis
u‘jmmﬁ Orel candidiasis Invasive cervical carcinoma

|Recurrent septi nia (including typhoidal

TUHIRIE Pulmonary TB Salmonella)

Cytomegalovirus disease (retinitis or infection of other
organs, excluding liver, spleen and lymph nodes)

Oral hairy leukoplakia

Servere bacterial infections Extrapulmonary cryp is including

Acute necrotizing ulcerative stomatitis, gingivitis or periodontitis Chronic cryptosporidiosis

Unexplained anaemia (below 8g/dl, neutropenia { below

0.5x10%) and / or chronic thrombocytopenia (below 50x10%1) Piogressivemulitfoalieukoeniceplialopatiy
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3. Patient Visit Form B: (cont.)

ﬁmnﬁ'g]ﬁﬁamgmo g ? O O2 O3 04 mﬁtﬁmﬁ; TST: [mlzpks oms 1551 mm
mifidn] CD4 sahnmfors: iglegititny s dinnoy 1UkEA (PTB) Ot
(Most recent CD4) (Date) (If TB) OBK+ OBK- Suspected by X-ray
s (s ART (Eigible for ART ): OmgYes igNo  |{udmGnutniiss. ueprinigh (f EPTB, site):

e
gnemngnt mimims  Oiffifsneg  odongwmigs [miapmodiney ooy omd  ofgbnng 1gieg
(Function) Work (Ambulatory) Bed bound TB Treatment Start Stop On going / /

HUSUe 90 ;Essams Assessment and Plan
gusdaonnains Current medication
= 02 Rl o oy 2 . B3 e » 2 ° 1o o
Haon nil fn |uiwan| | S |wwils| owd | ug igieg YRUING IRMavd e naMmsAm
Medication Code Dose Quantity TE;EZW Fom Start Stop | Continue Date Reason for discontinuation (Code) Remarks
ARV
O d4T + 3TC+NVP 1a 030 bid m} (| O o
[0 4T + 3TC+EFV 1b 030 bid_qd m} | O It
[0 AZT +3TC+ O O E v
O O m} [
[m] O O [
[m] O O ‘.
Ol drugs
o Cotrimoxazole O O O T 0O1° O2° O3>
O Fluconazole [m} | O 1o O1%02° O3
o Isoniazid m} (] O ro
o B6 O m} m} 1o
O O O TS
[m] O m} [
[m} | O o3
O = O 1o
TB drugs
O Cat | 2HRZE m} ] m} ‘o
O Cat | 6HE O O m} [
O Cat | 4HR [} ] [m} ro
O Cat Il 2HRZES [} O m} o
O Cat Il 1HRZE [} ] m} ro
O Cat Il HRE ] m} [m} o
RN SHIDME OUtcome LActions
ORust Lost O8N Dead igiex Date / /
wngl O PMTCT O TB O medssemsiniglitomemh ART iijing]n Gz
O CBPCS O Inpatient OOther:...c.cvsmusmmas u ~ u -
Referred to npaten Transfer out to another ART site : (Name)
TAMEE IR gL Next appointment: / / g & am: gnplinfoe

*1° (Primary Prophylaxis), 2° (Secondary Prophylaxis), 3° (Treatment Only)

1-Feb-12
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4. Patient ART care Summary Form:

Appendix / 80

didnfieinasiesedgndBicnnnmmsicies ARV  (patient ART care summary form)

0
S8 Name sruare s B Enegas ARt wmser | | & I | £ | | |
finwnaduy
. (8 sidhtifhalawt
; g : / / wHostage  []41 2 s [O4 |CD4 ARV
AU HANPERIHDD Date started ART care
Baseline (all patients)
finwadul queseuds st
3 b R .
- el ks Diene  Ogeve | ™EFEARTR o Mooy, | no. Ogeve
igiEgmse Prsighait Previous ART use B —
Baseline (if start ART care at this clinic)
T g Yo, gm0 B ant 13RmMIS: R
wemdueasm B gy li /o |[BmERt o0 0o Os Os |oDe ARV
il Dats started ART care at this clinic WHO Stage
LoE o AR I ORIV TR IRD ARV OofEhom ranseras  Oofes e D00 oees
Date exit ART care Reason for exit ART care
Hep B sAg: 1 / Hep C Ab: / / TPHA: 1 /
suaRdsRiThannd mandar sl [hupumiumsineeed
53 e Laboratory e Prophylaxis ARV %3 o5
[d8 sidnfizs] o .
tRegn | ahs Bursl NI & sty | SUMSENLS
ART | weignt St 9 N Teament | S| 2] 8 =
Date of vist cp4 | Hb |sepT| '8 g|15|=2 ARV regimen 5
care month (Other) | New HIV related iness 3|s| & B Date nextvist
Qs ARV side effect
t . / ik
! s ¢ /
! i ! S
4 / 4 L
! ¥ ¢ /
! / / )
/ ! ! i
! t ¢ /
! i i /
3 / / /
! 1 ¢ /
? 3 / s T
1 & / it
/ ’ ¢ /
& i 3 3
t ’ ! ik
! / ¢ /
! / P i
1 k : /
/ . ¢ /
! / ' 3
4 ’ / /
! ’ ¢ 4
* gossard ] cos (il - g8 SR BSAIYH (Number i adul) - W MBI §6M: {ENS (Percentage f chid) EERE2
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o _M® & -~
a?szsgszsseszse:;seggﬁfg (National HIV care Adult transfer form)
sruBnR NS Clinic 1D number | | I l ‘ ‘ ‘ LUBHE ART number | |—‘ ‘ ‘—| | | | I
e moy Osnig( O sns e
Name Age Female Male
Wesha: {78 P g i/ poine
Address: Group Street Village Commune
teari/ 8ap seq/ (i BgIRg
District Province Phone number
SRt M el sg mus: RGN whBUIRismIvms:
Name/location of HBC team: Phone number Reason for transfer:
- -~
$BSHELS Medical History
igisgiinmmgimngamEigne P s veeT: igiegimgim R BEymayin M [
Date of first confirmed positive HIV test Site: Date last prior negative HIV test
O8mmBtY  HIV related illnesses SR e K+ | pEBnvm
Date onset (UG EEnhE .
i e, weTArigls
T8: OptB OEPTB ONoTB - } & ’ Oek- |IfFEPTB, site:
/o S sprintinades:
Other not HIV related illness:
I
7
T
Lo
/o (2] ity mitgy ARt B mu
Weights First recorded At start of ART Most recent
/S -~
unGE Date _/__t Date /4 Date /1
samagAtEmswHo § 2 O 02 Os O« iglegim menbnigmaiEme /o
New WHO stage Date of first consultation at referring clinic
— i Oweves oo, eysueyiiplegitusids ART ingiEmd /]
BUSUI ART SRIyTwE> If yes, date started ART in National Program
Started ART in national s _ - Oue
program? hse no 1ite. sEmupuuRh Ui ART finnnesise? Ose
If no, eligible for ART now? Yes No
-~ o
ol EoPECEL D) @&5’35 Family History
£l
ANS N6 HIv ANSMe 9901 ARV ifitEnvy MIuee
danridan s ren HIV status Statis Receiving ARV | History of TB Transferring?
o prgitg e g . eESn Ol 84 ART ‘
Relative :spouse/ Age 3‘;“,- Y e | W0 Nameof @l ART Clinic) ms el we |18 ug 18
partner, child ?1°" |pea| ? 7 ? ?
&+ | = Alive| =y Yes| No Yes |No Yes No
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5. Patient Transfer Form: (cont.)
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1?5589515@53@525 Treatment History

B ER s e BEnNg]/an igleginite igtegimp TRt
Details of drug treatment Clinic/source Start date Stop date Reason to stop
T T

BRIBARY

A v ot ik
YRR PMTCT F i@ F 1

F’r;vmus ARV
including PMTCT / / / /
O s Yes f / / /
e No r 1 A
ANTIRTEIE Contrimox. figiia O Yes s No o-» P P
Previous cotrimoxazole prophylaxis )
AN Fluco. figiie Oig Yes s Neo o-» /o /o
Previous f pr i )
NS INH igiie! Oine Yes Citar vis - /o T
Pevious isoniazid El’OEh!'ﬂXiS
SR AR By i gset Oe ves e no  O? 1t 1
Previous traditional medicine
apumnwk: Ol s O Fapnm Dﬁqmm‘mm DOemannums o- O cat 1 Ocsts G
TB treatment:  Complete Incomplete Ongoing None

snsieenatugntiug} Drug Reaction

3&55%@9@5}% Current medication

number:

HeB 18 | wmmg [ gy s Aty og gleg | ywwgismAEE | 2onsgan
Medication Code Dose {neiFreq Form Start Stop Continue Date d,gcoﬁ‘enizaznm{(;ode) Remarks
ARV
O 4T+3TCHNVP 1a O3o040 bid ] O ] 6 °
[0 d4T+3TC_EFV 1b 300040 |  bid_qd ] O O &
O [m] O ]
O [m] O /i
O [m] O R
[m] [m] ] I
O [m] [m] o
O O O i 4
O Cotrimoxazole [m] O O 1 o1°02° 03
[0 Fluconazole O O (] v i o1 O2°03°
O isoniazid 300mg O O O i i
O [m] O I
O O O L
O O O 1
[m] O O 1
TB drugs
O cat 1 2HRZE O O O ]
O cat 1 6HE O O | /o
O cat1 4HR [m] [m] [m] i
O cat il 2HRZES O O O "
O cat 1l 1HRZE O O | o
O cat il sHRE [m] [m] [m] I i
fnn#GnnTigs Additional notes:
i plen A sagesdnnguiyn: e USRI mERTE RS adeua AT gneutae  ghasSiennd Sewgiaiagm iy
Date last visit 7 Referral Hospital name: (g danemnt Gensatmeaimitiymend Sefusngs (fuim 1 Please attach copies
of HIV test result forms, significant laboratory and radiology results (or complete table), copies
of significant consultations (optional) and X-Ray films (optional)
mgwsmm@ﬁﬁmum;s: MEOEENG] mwegntd vagiindadea: sgwgiimaton Ay At Turita]
Referring Doctor Name: Signature Patient' Signature Contact phone

SHtubndyh (Please call to confirm

patient has attended for first visit)
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6. Facility ART Report Form:

speaguedipuafosdmas bt Somums

National Center for HIV/AIDS Dermatology and STD
EEAEE

imsmndpeiEs 1 ERn RN ARV

Facility ART report

wmsding ot 8 (Faciity) wiags (Faclity Code) ‘ | |
ngﬁalmﬁm%ﬁﬁ (Operational District) BH-fit (Province)
1 (Year) g (Quarter)
G (Sex)
TG (Category) ] Age #0315 Total
WeIMale | 180 Female
GgsgntBiduanyg sgmmsminnuauE ART 18l >14
gﬂﬁmmgg (Number of Active Patients on ART at the
end of preceding quarter) Vi A
s yAeeE > 14
ummneFagnm watinvy
Diagnosed TB (BK+ / - |, EP)
usmEsnMotEn
) . . . kg (TB Tx Started)
dgeygntftmiiinnwaEhn ART WinhsEnngiian,
iy Ll thﬁmm ms?@tms (Pregnant)
(Number of new patients started on ART Care at this
facility during this quarter)
FMITEITEREE Bnitedmivyuinio
Positve Prevention (at least 3 * )
oyt ART § 0-14
arquyreifiaiangt Total all new ART patients B
>14
dasgrtfinmarmann 18l ghnn W wg o
(Number of Patients transferred in during this quarter)
a1 Total Cc
>14
TENIIGE
(Transferred Out) 0-14
>14
- N o i
GgsnriBiBmmmEniim o [BasEminnne
¥
ART 160 tLosy 14
(Number of patients who left ART Care
during this quarter) 14
sy
(Died) e
AIIHACEE mMBMIMIINm ART Ginel D
> 14
aganntBimwny sgmnnma
Wt ART gy [fise Otk
(Number of active patients at end of quarter)
RIjU Total E
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6. Facility ART Report Form: (cont.)
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Gganniffnnegn ART umEmaEiuhmafion

gﬂtﬁmma‘o’ (Number of patients active on ART
diagnosed TB (BK+/-, EP) during this quarter.)

ganntinnegn ARTmemnEsnnwR s

1aitFsmias (Number of patient active on ART
Started TB Treatment during this quarter)

dgayntinh-tsgatgnnnmm ART
mEmﬁ‘iE‘éﬂyﬁlmﬁpjnmm Cotrimoxazole (CPT)

g wsias (Number of TB-HIV patients on ART
Started Cotrimoxazole during this quarter)

ﬁgsﬁms@mm ARTﬁIEﬁ‘éng dﬁhﬁmmts& (Number of woman on ART got pregnant during this quarter)

s msigunsitunenminisn
(Number of pregnan women reported)

JE05 (Spontaneous abortion)

Eﬂgﬁ (Induced abortion)

15 %2 giifimmmini (Date Reported):

01 Buingws g mEinmin (Repon completed by)

w07e BN iRgSmm i mind (Repon Approved by)

E=A+B+C-D A =E from Previous Quarter A = E 1sliimmminfimefi{fimays

' tantge Lost: niognareiygnE s s nn<FRn S tmInn >3 ' Lost:included lost (not seen in the dlinic »/=3 months)

* mampegma : o-mummeFnecnn, B-ngaifnnst ART Adnerence, m-Sngiifimiagnriin, ¢-3aniif TB Infection Control, ¥-gnamnisy. d-gaiinpafnucfiimatane s,
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7. Ethical approval:

MUTM 2013-066-01

OF moech-
CERTIFICATE OF ETHICAL APPROVAL
Ethics Committee of the Faculty of Tropical Medicine, Mahidol University
420/6 Ratchawithi Rd., Ratchatheewee, Bangkok 10400, Thailand

This Certificate of Ethical Approval (MUTM 2013-066-01) applies to the
Project entitled:  Assessment of data quality in the OI-ART database system for HIV health care in
Thong Khmum Refecral hospital, Kampong Cham province. Cambodia

EC Submission No.: TMEC 13-057

with the following relevant document:

1. Research Proposal (FTM ECF-019-02); English version 2 date 29 October 2013
Principal Investigator: Mr. Sun Sok Leng
Advisor: Dr. Saranath Lawpoolsri Niyom

Affiliation: Department of Tropical Hygiene,
Faculty of Tropical Medicine, Mahidol University

This project has been approved for the period
from 5 November 2013 to 4 November 2014

The Ethics Committee of Faculty of Tropical Medicine certify that we are in compliance with
Declaration of Helsinki, ICH Guidelines for Good Clinical Practice and other International Guidelines for

Human Research Protection.

: = D ) wuMigin Aawra
Signature Signature

(Prof. Dr. Srisin Khusmith) (Mrs. Pornpimon Adams)
Chairperson (Panel 2) Member and Secretary
Ethics Committee of the Ethics Committee of the
Faculty of Tropical Medicine Faculty of Tropical Medicine
Date .. 6. NOY. ?313 Date ...... 6. NOY. 2313 A
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