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Sensitivity, completeness and agreement of the tuberculosis 
electronic system in Ho Chi Minh City, Viet Nam
L. H. Thai,1 L. M. Nhat,2 N. Shah,3 S. Lyss,4 M. Ackers1

Viet Nam ranks fifteenth among the 20 high tuber-
culosis (TB) burden countries in terms of absolute 

numbers of incident cases, as defined by the World 
Health Organization (WHO).1 The estimated TB inci-
dence (including human immunodeficiency virus 
[HIV] positive TB patients) in 2015 was 137 per 
100 000 population, the incidence of TB and HIV coin-
fection was estimated at 5.9/100 000 and HIV preva-
lence among TB patients was 4.3%.1 The province of 
Ho Chi Minh City (HCMC) has the greatest number of 
TB and HIV cases in Viet Nam. HCMC reported 16 219 
TB cases in 2015, accounting for 16% of the national 
TB burden, and 49 561 HIV cases, accounting for 22% 
of the total number of people living with HIV/AIDS 
(acquired immune-deficiency syndrome) in Viet Nam.

Each TB clinic maintains a paper-based TB treat-
ment register that is used to track patients undergoing 
anti-tuberculosis treatment. The TB treatment register 
is part of the national paper TB recording and report-
ing system, and consists of several components, in-
cluding the TB treatment card, quarterly reporting 

forms and TB referral/transfer forms. Each clinic re-
ports selected indicators from the register to the prov-
ince on a quarterly basis in aggregate form. At the pro-
vincial level, data from all district clinics are further 
aggregated and forwarded to the National TB Pro-
gramme (NTP) in Hanoi. In 2009, the NTP launched 
the Viet Nam TB Information Management Electronic 
System (VITIMES), an electronic web-based, case-based 
system, with the goal of improving the timeliness of 
TB surveillance and case management procedures with 
quarterly electronic reports on TB case registration, TB 
treatment outcome, sputum smear microscopy con-
version and monitoring of TB drug supplies.

VITIMES was implemented in a phased approach. 
In Phase I, VITIMES was implemented in 2010 in all 
63 provinces at the provincial level, where aggregate 
data were entered into VITIMES from the quarterly 
district paper TB reports. In Phase II, individual pa-
tient information was entered at the clinic (district) 
level by trained TB staff. By 2015, Phase II had been 
implemented in over 90% of the 701 districts nation-
wide. Provincial programmes can access VITIMES data 
from all districts within the province. Since 2011, all 
24 district TB clinics in HCMC have used VITIMES in 
parallel with the paper TB treatment register. Cur-
rently, both the paper-based and electronic reporting 
systems are being used, and the paper TB treatment 
register is used as the main source document for in-
putting data into VITIMES.

In Viet Nam, TB and HIV services are provided 
through independent, vertical programmes. Although 
there are mechanisms for data sharing between the 
two programmes at all levels (Figure), actual data shar-
ing has varied across provinces and districts. Conse-
quently, integration of data on HIV status and treat-
ment for patients in the TB system and on TB 
diagnosis and treatment for patients in the HIV sys-
tem is challenging. Although in 2012 the Viet Nam 
Ministry of Health issued Decision No 2496, recom-
mending collaborative activities, including data shar-
ing, between the two programmes, no standard refer-
ral sheet or form was developed to allow for the 
exchange of essential clinical information between 
HIV and TB care facilities. Instead, each programme 
designed its own referral form. Given this separation 
of care, data may be more easily updated in the paper 
TB treatment register without updating the data in VI-
TIMES accordingly. We therefore chose to assess the 
data on HIV-infected TB patients to gauge the quality 
of the data among a subset of records that were more 
likely to have incomplete data. Specifically, we sought 
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Setting:  Since 2011, tuberculosis (TB) clinics in Ho Chi 
Minh City (HCMC), Viet Nam, have been entering data 
from a paper-based TB treatment register into an elec-
tronic database known as VITIMES (Viet Nam TB Informa-
tion Management Electronic System), which is currently 
used in parallel with the paper system.
Objective:  To evaluate the sensitivity, completeness and 
agreement of data in VITIMES with that of paper-based 
registers among TB patients co-infected with the human 
immunodeficiency virus (HIV) being treated for TB in 
HCMC.
Design:  This was a retrospective data review of all TB-
HIV patients receiving anti-tuberculosis treatment in each 
of the 24 district TB clinics in HCMC in 2013. Data were 
abstracted from the paper-based TB treatment registers 
at district level and extracted electronically at the provin-
cial level. Records were matched based on name, age 
and address. The sensitivity, completeness and agree-
ment of the electronic data were compared with data 
from the paper system.
Results:  The findings showed that the electronic system 
had high sensitivity (99.2%), high completeness (87–
99%) and high agreement (κ 0.78–0.97) for all variables.
Conclusion:  The results of this study suggest that data 
are being correctly entered into VITIMES and that patient 
data can be directly entered into VITIMES instead of hav-
ing a parallel, paper-based system.
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to evaluate the completeness of data in the paper register, particu-
larly with regard to the HIV variables, and then to evaluate the 
sensitivity of VITIMES, the completeness of data and the agree-
ment of the data in VITIMES with those in the paper TB treat-
ment register in HCMC.

METHODS

We retrospectively reviewed data on all TB-HIV patients receiving 
anti-tuberculosis treatment identified in one of the 24 district TB 
clinics in HCMC from 1 January to 31 December 2013. The 2013 
data were selected to ensure that TB staff at the district level had 
had time to familiarise themselves with VITIMES, as Phase II was 
implemented in the districts in 2011.

Data entry and updates for the paper TB treatment register and 
VITIMES were performed by clinic staff. As soon as a TB diagnosis 
was determined and treatment started, individual patient data 
were recorded in the TB treatment register based on individual TB 
treatment cards and sputum smear microscopy and/or culture re-
sults. Updates on patients’ bacteriological and clinical responses 
to TB treatment were entered into the TB treatment register based 
on the most recent results for smear microscopy, culture and 
treatment outcomes. Updated HIV-related data such as HIV sta-
tus, cotrimoxazole preventive therapy (CPT), CD4 cell count and 
antiretroviral therapy (ART) were provided verbally or in writing 
by the HIV out-patient clinic where the patient was receiving HIV 
services. Data entry and updates into VITIMES were usually per-
formed within 1 week of receiving the data.

Individual patient data from VITIMES were exported into a 
separate analytic database by staff at the provincial TB pro-
gramme. Only data on TB patients whose HIV status was positive 

were extracted from VITIMES. Data from the paper TB treatment 
register were abstracted by district TB staff into an Excel database 
(Microsoft Corp, Redmond, WA, USA) at the district TB clinics. To 
assure the quality of the data abstracted, a pre-determined pro-
portion of abstracted records in each district was selected ran-
domly and checked for completeness and accuracy against the 
paper TB treatment register. At sites with 10 or more records, re-
check of another random sample in the district was required if 
one abstracted record was found to be incomplete or inaccurate.

Patient data in VITIMES and the TB treatment register were 
matched on full name, age and address. For the purpose of assess-
ing the key characteristics of the individuals with both HIV and 
TB, we selected 10 of 14 variables recorded in the TB treatment 
register for evaluation. These indicators included age, sex, enrol-
ment date for TB treatment, TB type (sputum smear-positive pul-
monary TB [PTB], sputum smear-negative PTB, extra-pulmonary 
TB [EPTB]), patient category (new, relapse, failure, retreatment af-
ter loss to follow-up [LTFU], other smear-positive, transfer in, 
other smear-negative/EPTB), TB treatment regimen, TB treatment 
outcomes (cure, treatment completed, died, failure, LTFU, transfer 
out, not evaluated), ART (not yet ART, ART before TB diagnosis, 
ART during TB treatment), CD4 count and CPT (not yet CPT, CPT 
before TB diagnosis, and CPT during TB treatment). The coding of 
TB treatment regimens followed WHO guidelines.2 

Sensitivity and completeness were defined according to Cen-
ters for Disease Control and Prevention (CDC, Atlanta, GA, USA) 
guidelines for the evaluation of public health surveillance sys-
tems.3 Completeness was defined as the proportion of records 
with completed entries (without unknown or missing entries) 
and was evaluated for each of the above variables in both the pa-
per and electronic systems. Completeness was reported in two 

FIGURE  Surveillance data flow of TB and HIV registry in Viet Nam. Note: Data sharing between TB and 
HIV programmes (although mechanisms for data sharing exist, actual data sharing has varied across 
provinces and districts). TB = tuberculosis; HIV = human immunodeficiency virus; VITIMES = Viet Nam TB 
Information Management Electronic System.
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ways: the proportion of completed records among all records en-
tered in VITIMES and the proportion of completed records in VI-
TIMES using the denominator of completed cases in the paper 
register. Sensitivity was calculated as the proportion of TB cases 
reported to VITIMES compared to the paper system.

The agreement of individual entries in VITIMES with those 
for linked cases in the TB treatment register was evaluated using 
κ. As κ works with categorical data, continuous data (age and 
CD4 count) were converted into categorical data. Only 
non-missing data were used for agreement calculations. The κ 
value was interpreted according to Altman4 as poor (<0.20), fair 
(0.21–0.40), moderate (0.41–0.60), good (0.61–0.80) and very 
good (0.81–1.00). 

The protocol underwent formal ethical review by the CDC (At-
lanta, GA, USA) and was approved as a routine surveillance 
activity.

RESULTS

During the period from 1 January to 31 December 2013, a total of 
12 485 patients were registered for treatment at one of the 24 
HCMC district TB clinics, of whom 12 200 (97.7%) had a value 
available for HIV status. Of these, 1144 (9.4%) patients registered 
for TB treatment were identified in the paper-based TB treatment 
register as being HIV-infected, 1135 of whom had a matching re-
cord in VITIMES. The sensitivity of VITIMES compared with the 
paper register (as the gold standard) was 99.2%. There were no re-
cords in VITIMES that could not be matched to a record in the 
paper register. Of the nine records present in the paper register 
but missing from VITIMES, one TB clinic accounted for seven 
missing records, and two other clinics had one missing record 
each. 

Data in the paper register were 100% complete (i.e., all 1144 
records had entries) for the following variables: age, sex, enrol-
ment date for TB treatment, TB type, patient category and TB 
treatment regimen. Among the 1135 records in VITIMES, com-
pleteness was also 100% for these variables. Compared with all 
1144 cases in the paper register, 1135 (99.2%) cases had data 

available in VITIMES (Table 1). Completeness in the paper register 
for TB treatment outcomes and all HIV variables ranged from 
91.0% for CD4 count to 99.8% for TB treatment outcome. Of 
these variables, all 1041 records with CD4 count entries in the 
paper register also had entries in VITIMES. Among the subset of 
the 1135 records in VITIMES corresponding to complete pa-
per-based records, completeness in VITIMES was 89.5% for ART 
status, 93.7% for TB treatment outcomes and 96.6% for CPT.

Agreement of the VITIMES data with the data in the paper reg-
istries ranged from 78% to 96%, and were therefore categorised 
according to Altman4 as good and very good agreement (Table 2).

DISCUSSION

The WHO encourages TB and HIV programmes to collaborate to 
ensure that individuals living with TB and HIV receive high qual-
ity health care, including early diagnosis and initiation of ART 
and TB treatment. One component of this collaboration is to en-
sure timely and high-quality case reporting with strong data link-
age between programmes. In accordance with WHO recommen-
dations, in 2008 the Viet Nam NTP modified the national TB 
treatment register to include the following HIV data fields: HIV 
testing and status, CD4 cell count, CPT and ART.

Evaluations of the use of electronic TB surveillance systems in 
many countries have demonstrated varying levels of success.5–10 
Generally, electronic surveillance systems have been slow to be 
incorporated into routine use and have had some degree of inac-
curacy. Our study from HCMC in Viet Nam found a high sensitiv-
ity of VITIMES, and high completeness and high agreement of 
HIV-infected TB patient data from VITIMES with the paper TB 
treatment register. These achievements may be due to the avail-
ability of designated staff for VITIMES data entry at the district 
level, adherence of TB staff to national guidelines for data entry 
into VITIMES, regular supervision and technical assistance by the 
provincial team and good collaboration in data sharing from HIV 
programmes at provincial and district levels.

Although there was data completeness and agreement, there 
were incomplete data in both VITIMES and the paper-based regis-

TABLE 1  Completeness of records of HIV-infected TB patients with a value recorded for 10 selected variables by VITIMES and the TB 
treatment register

Variable

TB treatment register, n = 1144 VITIMES, n = 1135

n (%) Range*

Independent of TB treatment register In comparison with TB treatment register

n (%) Range* n/N (%) Range*

Age 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
Sex 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
Enrolment date for 

TB treatment 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
TB type 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
Patient category 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
TB treatment 

regimen 1144 (100) 1135 (100) 1135/1144 (99.2) 94.7–100
TB treatment 

outcomes 1142 (99.8) 97.6–100 1070 (94.3) 73.8–100 1070/1142 (93.7) 75.6–100
ART 1117 (97.6) 84.1–100 1000 (88.1) 47.6–100 1000/1117 (89.5) 48.8–100
CD4 cell count 1041 (91.0) 72.7–100 1034 (91.1) 72.7–100 1034/1041 (99.3) 95.2–100

CPT 1089 (95.2) 77.8–100 1052 (92.7) 55.6–100 1052/1089 (96.6) 71.4–100

* Across district TB clinics.
HIV = human immunodeficiency virus; TB = tuberculosis; VITIMES = Viet Nam TB Information Management Electronic System; ART = antiretroviral treatment; CPT = 
cotrimoxazole preventive therapy.
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ter. Incomplete data were noted for indicators that required fol-
low up or sometimes changed over the course of TB treatment 
and required updating and re-entry, such as TB treatment out-
comes, ART, CPT and CD4. Distinct differences in completeness 
and agreement of VITIMES data against the TB treatment register 
were found across district TB clinics for some variables. The low-
est levels of data completeness and agreement, however, were 
limited to only a few clinics. Three of the 24 district TB clinics 
had the lowest data completeness levels, ranging between 48.8% 
and 56.3%. The remaining clinics demonstrated between 74.3% 
and 100% completeness for the ART variable. The lowest levels of 
data agreement (moderate agreement, κ 0.41–0.60) were found in 
one clinic for the variables age, TB type and TB treatment regi-
men, in three clinics for the enrolment date variable, in five clin-
ics for the CPT variable and in six clinics for the ART variable. The 
fact that only a few clinics demonstrated low values for data com-
pleteness and agreement suggests that situational or personnel 
factors (i.e., transcription errors, inadequate training, etc.) may 
have been responsible, and that targeted site supervision and 
mentoring at these sites might help improve performance. 

Periodic reviews of VITIMES data at the district level are 
needed to ensure data are complete, consistent and updated. Due 
to the ongoing nature of anti-tuberculosis treatment, health care 
providers should ask patients at follow-up visits about changes in 
HIV status and receipt of services to ensure appropriate TB and 
HIV care. District staff adherence to the national guidelines on 
data entry is critical to ensure timely updating and re-entry of 
data. Furthermore, feedback on the quality and completeness of 

data in VITIMES at the provincial level should be provided to dis-
trict TB clinics to enable continuous quality improvement. Our 
data showed a high sensitivity for TB case detection; HIV vari-
ables, however, were found to have some incomplete fields. 
HIV-related data for individuals with TB, such as ART, CD4 and 
CPT, are kept by the HIV clinics that provide HIV services, and 
the data are often not available to TB clinics and are likely under-
reported, especially in provinces where there is limited collabora-
tion and a considerable distance between the TB and HIV clinics. 
The Ministry of Health should promote strategies to facilitate rou-
tine data sharing between TB and HIV programmes. As more 
health programmes transition to electronic systems, VITIMES 
should be able to link to HIV and other clinical data to allow sim-
plified data sharing and reduce the work burden among TB staff.

Our evaluation of selected variables had some limitations. The 
findings from this study may not be generalisable to all Viet Nam, 
given the unique setup of HCMC, where HIV clinics in all dis-
tricts facilitate data sharing between the district HIV and TB clin-
ics, there are designated staff at district TB clinics for VITIMES 
data entry and updating and regular site supervisory visits are per-
formed by the provincial VITIMES team. As this study reviewed 
only HIV-positive TB patients, the results for TB patients without 
HIV may differ, although the differences are likely to be minimal 
given that the data entry into VITIMES is almost the same for all 
TB patients, irrespective of HIV status. In addition, we used the 
paper TB treatment register as the gold standard in our study. The 
completeness and accuracy of the TB treatment register itself 
against other data sources was not checked, and there may have 
been errors in reporting.

The findings from this study suggest that VITIMES is working 
well in HCMC and that it can gradually replace the current paper 
TB treatment register and reports as a potential tool to manage TB 
cases, monitor TB treatment outcomes and create reliable reports. 
Efforts are needed to make HIV data more complete.
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TABLE 2  Agreement of selected data variables on HIV-infected TB 
patients in VITIMES with those in the TB treatment register (n = 
1135)

Variable κ* (range†)

Age‡ 0.92 (0.53–1.00)
Sex (male, female) 0.97 (0.69–1.00)
Enrolment date for TB treatment 0.79 (0.47–1.00)
TB type (SS + PTB, SS − PTB, primary TB, EPTB) 0.95 (0.56–1.00)
Patient category (new, relapse, failure, 

retreatment after LTFU, other smear-positive, 
transfer in, other smear-negative/EPTB) 0.92 (0.75–1.00)

TB treatment regimen 0.93 (0.49–1.00)
TB treatment outcomes (cured, completed, 

died, failed, LTFU, transferred out, transferred 
out and cured) 0.97 (0.83–1.00)

ART (not yet ART, ART before TB diagnosis, ART 
during TB treatment) 0.78 (0.44–1.00)

CD4 cell count§ 0.96 (0.65–1.00)

CPT (not yet CPT, CPT before TB diagnosis, 
CPT during TB treatment) 0.81 (0.41–1.00)

* Interpreted as follows: poor (<0.20), fair (0.21–0.40), moderate (0.41–0.60), good 
(0.61–0.80) and very good (0.81–1.00).
† Across district TB clinics.
‡ Classified into age groups, years: 0–4, 5–14, 15–24, 25–34, 35–44, 45–54, 55–64 
and 65.
§ Classified into 350 and >350 cells/mm3.
HIV = human immunodeficiency virus; TB = tuberculosis; VITIMES = Viet Nam TB In-
formation Management Electronic System; SS + PTB = sputum smear-positive pul-
monary TB; SS − PTB = sputum smear-negative pulmonary TB, EPTB = extra-pulmo-
nary TB; LTFU = loss to follow-up; ART = antiretroviral treatment; CPT = 
cotrimoxazole preventive therapy.
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Contexte  :  Depuis 2011, les centres antituberculeux (TB) de Ho Chi 
Minh City (HCMC) ont entré les données émanant d’un registre 
papier de traitement de la TB dans une base de données électronique 
appelée VITIMES (Viet Nam TB Information Management Electronic 
System), qui est actuellement utilisée en parallèle au système papier.
Objectif  :  Evaluer la sensibilité, l’exhaustivité et l’accord des données 
de VITIMES avec celles des registres papier parmi les patients TB co-
infectés par le virus de l’immunodéficience humaine (VIH) et traités 
pour la TB à HCMC.
Schéma  :  Cette étude est une revue rétrospective des données de 
tous les patients TB-VIH bénéficiant d’un traitement de TB dans 
chacun des 24 centres TB de district de HCMC en 2013. Les données 

ont été tirées du registre papier de traitement de la TB au niveau de 
chaque district et extraites électroniquement au niveau provincial. Les 
dossiers ont été appariés sur le nom, l’âge et l’adresse. La sensibilité, 
l’exhaustivité et l’accord des données ont été évalués par 
comparaison avec les données du système papier.
Résultats  :  Les résultats ont montré que le système électronique avait 
une sensibilité élevée (99,2%), une exhaustivité élevée (87–99%) et 
un degré d’accord élevé (κ 0,78–0,97) pour toutes les variables.
Conclusion  :  Les résultats de cette étude suggèrent que les données 
sont entrées correctement sur VITIMES et que les données des 
patients peuvent y être entrées directement au lieu d’avoir un 
système papier en parallèle.

Marco de referencia:  Desde el 2011, en los consultorios de atención 
de la tuberculosis (TB) de la ciudad de Ho Chi Minh, los datos del 
registro de tuberculosis en papel se están ingresando en un formato 
informático denominado VITIMES (por Viet Nam TB Information 
Management Electronic System). En la actualidad se utilizan ambos 
sistemas en paralelo.
Objetivo:  Evaluar la sensibilidad, el carácter integral y la 
concordancia de los datos del sistema VITIMES con respecto a los 
registros en papel sobre los pacientes con diagnóstico de coinfección 
por el virus de la inmunodeficiencia humana (VIH) y el bacilo de la TB 
que reciben tratamiento antituberculoso en la ciudad de Ho Chi 
Minh.
Método:  Fue este un análisis retrospectivo de los datos de todos los 
pacientes coinfectados por el VIH y la TB que habían recibido 

tratamiento antituberculoso en cada uno de los 24 consultorios 
distritales en la ciudad en el 2013. Se extrajeron los datos de los 
registros de tratamiento de la TB mantenidos en papel a escala distrital 
y de los registros electrónicos a escala de la provincia. Se emparejaron 
los archivos a partir del nombre, la edad y la dirección. Se evaluó la 
sensibilidad, el carácter integral y la concordancia de los datos 
electrónicos con respecto a los datos del sistema en formato de papel.
Resultados:  Se observó que el sistema electrónico ofrecía una alta 
sensibilidad (99,2%) y un alto grado de integridad (de 87% a 99%), 
con una alta concordancia para todas las variables (κ de 0,78 a 0,97).
Conclusión:  Los resultados del presente estudio indican que los 
datos se han ingresado de manera correcta en el sistema VITIMES y 
que es posible captar la información directamente en este formato, 
sin conservar en paralelo el sistema en papel.


