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EXECUTIVE SUMMARY  

Introduction 

This report summarizes findings of a validation exercise for data collected and reported for the USAID 
Applying Science to Strengthen and Improve Systems (ASSIST) Project in Tanzania by University 
Research Co., LLC (URC) as part of technical assistance to improve HIV care in several regions. 

The USAID ASSIST Project mandates participating countries perform external validation exercises for 
improvement indicators and collection of data from control sites that do not receive support from USAID. 
ASSIST engaged the Harvard T.H. Chan School of Public Health as an independent organization to 
perform these activities in Tanzania. 

This report investigates the validity of health indicator data used to inform HIV care improvement activities 
in three health facilities in the Morogoro Region of Tanzania: one regional hospital and two health 
centers. The indicators validated addressed both pediatric and adult HIV care and PMTCT in these public 
health facilities. We sought to determine if the data collected on the indicators during the course of 
implementing improvement activities were accurate, complete, and indicative of the health care being 
delivered and the health status of patients receiving care at the participating facilities. 

Methods 

This retrospective cross-sectional cohort assessment was conducted in August 2015 using data from 
patient record and facility registers to determine consistency, accuracy, and completeness of patient- and 
facility-level data, examining records in three facilities in Morogoro Urban District.  The record reviews 
were supplemented with face-to-face interviews with staff involved in managing these data. 

In each facility, 10 HIV patient record forms knows as CTC2 cards were selected at random from patients 
who had received care at the facility in the previous month. These were examined for completeness (i.e., 
to determine if all the expected information was actually recorded) and to determine if data from those 
cards had been entered accurately into the antiretroviral therapy register.  In addition, information 
reported in the three facilities’ QI team journals was compared with the database in the ASSIST office in 
Dar es Salaam where all improvement data are entered. 

Results 

The review of the CTC2 cards found a high proportion of data missing in the sampled cards in all three 
facilities. On average, 84% of the personal/demographic data were complete, yet only 68% of the 
information expected in the treatment eligibility section of the cards and 66% of the information expected 
to be recorded in the HIV care visit section of the cards were complete.  The study also found that the 
section of the CTC2 card for counseling was generally with only partially completed or not completed at 
all. Examination of the individual items in the columns showed some (i.e., hemoglobin, alanine 
aminotransferase, height, and CD4 count) were missing from most or all of the sampled charts. The fact 
that these items were missing in a large proportion of the sampled CTC2s shows that using any of these 
as quality improvement outcome indicators will not give valid information on the success or otherwise of 
changes implemented as part of the improvement process. Absence of these elements of clinical 
condition and treatment makes it difficult for clinicians to closely track overall patient status and make 
evidence-based adjustments to the treatment protocols of the patients.    

ART registers showed poor face validity. For example, it seems unlikely that Kingolwira had 100% of 
adults in the three months remain alive and on treatment 12 months after initiation of ART, particularly 
when the corresponding figures for the other two facilities were much lower (below 75%). 

There were significant challenges to storage, indexing, and organization of the CTC2 cards and facility 
registers. Given the severe shortage of clinical staff in these facilities and the demands of a very high 
patient load, it is important that the system for access to medical records be as efficient as possible. While 
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the facility CTC filing process from all three facilities assessed in this study appeared well-organized and 
coordinated, the large volume of CTC2 cards and the lack of filing space made filing, sorting, and 
retrieving difficult and time-consuming. 

Conclusions and Recommendations 

Caution must be taken when using the following process and outcome indicators to inform improvement 
activities. 

 Proportion of adults and children known alive and on treatment 12 months after ART initiation 

 Proportion of HIV-positive pregnant or lactating women on ART (new and old, cumulative) 

 Proportion of patients experiencing an improvement in CD4 counts (or percentages for children) 

 Proportion of patients reporting fewer opportunistic infections 

 Proportion of patients reporting improvements in signs and symptoms compared to the previous 
clinic visit 

Based on this rapid assessment, data on the above indicators from these facilities are unlikely to be 
accurate because of inconsistencies in the transfer of patient data from CTC2 to facility register and also 
because of the high proportion of CTC2s that are incomplete on these indicators. 

In order to improve clinical effectiveness, data validity, and quality improvement processes at health 
facilities like these in Tanzania, the following recommendations are offered: 

 Expand the use of the Open MRS software currently being used in Morogoro Regional Hospital 

 Orient health workers to consistently update the CTC2 cards to ensure they are complete, to 
standardize the symbols and abbreviations used by clinicians when entering patient data into the 
medical records, including assuring use of consistent convention to indicate missing data 

 Improve training for data clerks on the use of the national ART database and basic database 
search criteria and queries and expand health care workers’ understanding of the capabilities of 
the national ART database to perform searches, look up specific client information, and determine 
medication effectiveness.  

 Create more efficient methods for data entry and record management by data clerks through 
increased job training and frequent quality improvement audits. 

 Improve storage and security of files and records and the amount of storage space (with filing 
cabinets) for storage to facilitate rapid retrieval of medical records.  

 

 

   

 



I. INTRODUCTION  

The USAID Applying Science to Strengthen and Improve Systems (ASSIST) Project has been providing 
technical assistance to health facilities providing prevention of mother-to-child transmission (PMTCT) and 
antiretroviral therapy (ART) services in several regions in Tanzania since 2012. The project facilitates 
changes in the health system to improve the care delivered using quality improvement methods.  

Quality improvement (QI) relies on data for key performance indicators to determine whether or not the 
changes implemented are leading to the desired improvements in processes and outcomes of care. It is 
therefore important that the data collected by those involved in the improvement activities be sufficiently 
accurate to guide this iterative cycle of change and evaluation. 

This report investigates the validity of health indicator data used to inform HIV care improvement activities 
in three health facilities in the Morogoro Region of Tanzania: one regional hospital and two health 
centers. The indicators validated addressed both pediatric and adult HIV care and PMTCT in these public 
health facilities. We sought to determine if the data collected on the indicators during the course of 
implementing improvement activities were accurate, complete, and indicative of the health care being 
delivered and the health status of patients receiving care at the participating facilities. 

Under normal circumstances, information on the care received by the patient and the status of their health 
is recorded and flows from that point to the team of health workers who make up the QI team in the 
facility. The path of that data begins with the patient encounter, which is recorded by a nurse who 
recorded other patient history and demographic information in the Care and Treatment Center (CTC) 
patient record form, a four-sided card known in Tanzania as the CTC2 card. Data from the CTC2 are 
eventually entered into a ward register or electronic database (depending on availability in the facility) that 
is submitted to the District Health Information System (DHIS). The CTC2 data are collated, analyzed, and 
used by the improvement team to inform the activities they are undertaking with the goal of improving the 
processes and outcomes of care. Figure 1 shows the basic flow of the information from the point of origin 
to reporting by the QI team or entry into the DHIS.  

Figure 1. Flow of data 

 

There is some variability to this pattern, depending on the services received by the patient and the level of 
staffing available at the facility relative to the patient load. QI teams also record information about the 
changes they implement in the facility as part of their intervention to improve health service delivery in a 
QI team documentation journal known as the Standard Evaluation System (SES) journal. The team 
journal also has a place for the team to record data on the indicator that is being used to monitor the 
effect of changes and space to plot a time series chart for that indicator. 
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Anecdotally, it has been seen by ASSIST improvement advisors working in these facilities and others that 
there are inconsistencies in the data reported by the facility QI teams and the summary prepared for the 
DHIS. These data are checked for gross inconsistencies by the district health officer in charge of 
monitoring but there are no closer checks for validity of the data. It is useful to determine which data 
source is the most accurate and develop interventions to address causes of inaccuracies in at any points 
in the cascade shown in Figure 1. It is important to examine these data for accuracy to determine if it is 
appropriate to use the data to guide the improvement activities, as well as to assess the accuracy of data 
reported by health facilities in the DHIS. 

II. METHODS 

This retrospective cross-sectional cohort assessment was conducted using data from patient record and 
facility registers to determine consistency, accuracy, and completeness of patient- and facility-level data.  
It was carried out during August and September 2015 in Morogoro Regional Hospital, Kingolwira Health 
Center, and Saba Saba Health Center in Morogoro Urban District.  The record reviews were 
supplemented with face-to-face interviews with staff in two of the facilities involved in managing these 
data. Key staff were not available on the days of data collection in Kingolwira. 

This examination of data had three dimension as follows: 

1) Ten CTC2 patient record forms were selected at random from each facility for patients who had 
received care at the facility in the previous month. These were examined for completeness (i.e., 
to determine if all the expected information was actually recorded) and to determine if data from 
those cards had been entered into the e-record or the ART register accurately. The CTC2 card is 
shown in Appendix 1 with indications in red showing which health provider usually completes 
which section. Data recorded in the sampled CTC2s were compared with the recorded in the ART 
register or in the electronic database if the health facility used one.  

2) Information reported in the three facilities’ QI team journals was compared with data in the 
ASSIST SES electronic databases where all improvement data are entered to evaluate 
consistency of the data as transcribed and entered into the ASSIST database.  In-person 
interviews were conducted with the data clerk at Saba Saba Health Center and Morogoro 
Regional Hospital about their procedures for entering data on indicators, recording QI activities, 
data entry, and training they had received related to medical records and data. 

3) ART registers from each of the three facilities were examined for face validity, the degree to 
which the indicator calculated from the register appears to indicate the actual quality of care being 
provided to patients. Mother-child follow-up registers and provider-initiated counselling and 
testing (PICT) registers were also reviewed to check for face validity of specific indicators. We 
looked for completeness of the results, and whether or not they were realistic, based on register 
data covering the previous three months. 

III. RESULTS 

The review of the CTC2 cards found a high proportion of data missing in the sampled CTC2s in all three 
facilities. There are 25 personal and demographic fields to be completed in each CTC2, for a total of 250 
pieces of data across the 10 CTC2s sampled in each facility. Results are shown in Table 1, Row 1. There 
are 16 fields in the eligibility section on page 4 of the CTC2 card (Table 1, Row 2). There are 25 columns 
in the visit details section (Table 1, Row 3). Although it was not the focus of this evaluation, it was noted 
that page 2 of the CTC 2 card, the section for counseling, were generally with only partially completed or 
not completed at all.  

In the 25 visit details columns, many data were missing. On average, only 66% of the information 
expected to be recorded in the HIV care visit section of the cards was filled in (Table 1). In some cases, 



there was “NA” or “-“ denoting the information was not available rather than being available but not 
entered onto the CTC2 card and these were not considered missing. Examination of the individual items 
in the columns showed some were missing from all of the sampled charts (Table 2). 

Table 1: Indicators of completeness of sampled CTC2 cards 

Indicator 

Facility   
Average Morogoro  Kingolwira Saba Saba  

1. % of possible fields complete in 
personal/demographic section 

80% 84% 88% 84%

2 % complete in treatment eligibility 
section 

71% 67% 66% 68%

3. Visit data columns completed 57% 63% 76% 66% 

4. Register / electronic database have 
updated data for 10 sampled card 

 

Yes No Yes  

 

 

  

Table 2: Proportion of fields with missing information in the clinical status and treatment sections 
of the sampled CTC2 cards 

CTC2 Total out of 30 CTC2 cards 
column Field 
number Morogoro Kingolwira Saba Saba Total % 

3 Weight     6 6 20 

4 Height / length 10 10 9 29 97 

6 CD4 count / % 9 8 10 27 90 

7 Signs & symptoms 9 9   18 60 

11 TB treatment/IPT     4 4 13 

Reason for change in ARV 
13 regimen 9 6   15 50

16 Other treatment  9     9 30 

17 Hemoglobin 10 10 10 30 100 

18 Alanine aminotransferase 10 10 10 30 100 

19 Other laboratory results 10 8   18 60 

21 Nutritional supplement   1 1 2 7 

22 Referral 10 4 9 23 77 

23 Next visit date      1 1 3 

24 Follow-up status 10 9   19 63 

 

Results of the observations of CTC2 availability, filing, and storage are shown in Table 3. Morogoro 
Regional Hospital had the fewest problems with storage, while Saba Saba had the worst situation among 
the three with respect to the CTC2 cards. 
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Table 3: Storage, indexing, and organization of CTC2 cards 

  
Facility 

Morogoro Kingolwira Saba Saba 

CTC2 storage room secure? Yes Yes No 

Adequate space for files? No No No 

Adequate shelving for CTC2s? No No No 

CTC2s indexed for easy access? Yes Yes No 

Transferred, lost to follow-up, and dead patient records 
kept separately? 

Yes Yes No

Clear flow of files/forms from storage to use? Yes Yes Yes 

 

ART registers showed poor face validity as many were incomplete. For example, it seems unlikely that 
Kingolwira had 100% of adults in the three months remain alive and on treatment 12 months after 
initiation of ART, particularly when the corresponding figures for the other two facilities were much lower 
(Table 4).  

Table 4: Register data for four service performance indicators 

Indicator Month Morogoro Kingolwira Saba Saba 

Adults and children 
known alive and on 
treatment 12 months 
after ART initiation 

 2015 Adults 

May NA 100% 59% 

June 63% 100% 69% 

July 67% 100% 71% 

2015  Children 

May NA NA 71% 

June 20% NA 67% 

July NA NA 100% 

HIV-positive pregnant or 
lactating women on ART 
(new and old, 
cumulative) 

May NA NA 81% 

June NA NA 82% 

July NA NA 84% 

 2015 Ward 6 and ICU RCH 

May 32% 17% 32% 

June 0% 4% 0% 
Children tested for HIV 
at pediatric wards per 
month 

July 16% 6% 16% 

 2015 ETAT IPD

May NA 27% NA 

June 8% 3% NA 

July 31% 0% NA 
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IV. DISCUSSION 

Evaluation of data from CTC2s and ART registers at the three facilities in Morogoro Urban District 
showed that there were deficits in completion of sections of the CTC2 cards and seeming inconsistencies 
in the registers. It was also noted that there were deficits in storage, indexing, and organization of the 
records. These factors suggest that data collected by improvement teams at this level may not be valid 
indicators of quality performance in these three facilities. At the same time, the QI teams in the three 
facilities were able to identify and attempt to address several problems over the past three years, 
suggesting that the despite data deficiencies, improvements in care could still be made.  The study also 
found that the system of retrieval and use of the records was less than optimal.  The transfer of the 
information from the CTC2 cards to either the electronic record or the facility register was generally good.  

It was observed in Kingolwira that records on pregnant and lactating women on ART and their children 
were missing or difficult to track. In some cases, the records of the mother and child were kept separately. 
Another issue noted there was that some records were not being entered using the latest versions of the 
CTC2 card and registers. This evaluation included data entered into the old versions). It is recommended 
that this be addressed at least with all new patients. 

Also noted at Kingolwira over the period covered by this evaluation was the absence of the data clerk. 
Because the nurses did not know how to enter the data into the electronic database, there was a backlog 
of CTC2 cards whose data had not been entered into the system. This is a recurrent problem caused by 
the shortage of health care workers in facilities and inadequate training of staff, which precludes them 
from taking over the duties of another staff member when they are unavailable. It should also be noted 
that data clerks receive training from a regional implementing partner specifically designated for that role. 
ASSIST staff have been working with this implementing partner to solve this issue, as well as other 
capacity issues with the data clerks. 

Morogoro Regional Hospital was using a database system called “Open MRS’ that allowed data clerks to 
efficiently retrieve patient demographic information, patient clinical status, clinician notes, and more. Data 
from the CTC2s were frequently updated in the database, though the files themselves were not bound 
well, and documentation was not organized for ease of access. 

For patients who had been on ART for more than 26 months (the number of rows for patient visit data on 
the CTC2), their card would have been completely filled at least once. When a subsequent chart is 
started, the nurse should transfer all of the demographic information from the previous to the new card 
but also staple the two (or more) cards to keep them together. In some cases this had not happened. 
Completion of the treatment eligibility section was observed in about two-thirds of the sample in all three 
facilities. It may also have been the case that the information had not been transferred to the new CTC2 
from a subsequent one for patients who had been receiving treatment for more than 26 months. 

Two elements in the clinical status and treatment section were consistently blank in all thirty CTC2s 
sampled. Hemoglobin levels should be done monthly for pregnant women and at baseline, week 4, week 
8, and thereafter every six months for others if the ART regimen contains Zidovudine (AZT). These tests 
were either not conducted or not recorded in the patients’ CTC2s. It is often the case that the equipment 
and supplies need to conduct these tests are not available, so the test is not conducted. The same was 
found for the alanine aminotransferase (ALT) test, a liver function test that is recommended at least at the 
start of services (baseline) and more regularly if the client is receiving ART combinations that have 
Nevirapine or elderly clients or others at risk of renal or liver disease. The Height/Length section was also 
not completed in most charts, but this is likely because that measure is only relevant children under the 
age of 15 years. Signs and symptom and opportunistic infections are two elements for which data should 
be collected and recorded for every patient on every visit. The fact that they were missing in 60% and 
13%, respectively, of the sampled CTC2s shows that using either as quality improvement outcome 
indicator will not give valid information on the success or otherwise of changes implemented as part of the 
improvement process. 
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CD4 counts or percentages were also not completed in the once-every-six-months period recommended 
by national guidelines.  Therefore, using this as an outcome indicator to guide quality improvement 
activities is also not supported by these findings. As with other laboratory tests, the completion of this test 
according to national guidelines depends on the functioning of the testing equipment, its capacity 
compared to demand, and availability of the reagents. While Morogoro Regional Hospital has CD4 
laboratory equipment of highest capacity between the three facilities, it had only a 90% completion of 
recorded values for CD4. The reasons for this deficit were not investigated for this evaluation, and further 
examination is needed to identify the cause and address it with system changes. 

Absence of these elements of clinical condition and treatment makes it difficult for clinicians to closely 
track overall patient status and make evidence-based adjustments to the treatment protocols of the 
patients.    

There were significant challenges to storage, indexing, and organization of the CTC2 cards and facility 
registers. Given the severe shortage of clinical staff in these facilities and the demands of a very high 
patient load, it is important that the system for access to medical records be as efficient as possible. This 
is an issue that ASSIST has been working on with the QI team in each facility. In some facilities 
supported by ASSIST in Morogoro Region and elsewhere, expert patients, identified as people with HIV 
who have the time and skills, have been trained to support nurses in this role. While the facility CTC filing 
process from all three facilities assessed in this study appeared well-organized and coordinated, the large 
volume of CTC2 cards and the lack of filing space made filing, sorting, and retrieving difficult and time-
consuming. 

 Limitations 

Legibility of patient records hampered extraction of the data from the files. This is something that the 
ASSIST-supported QI teams have been working on in recent months. Illegible entries into the CTC2s and 
registers means that there could be underestimation of the completeness of the medical records.  

Another limitation of this evaluation is the small sample size. Given the time limitations, a sample of 10 
CTC2s was chosen from the total number of active patients. This limits the statistical inferences that can 
be made.  However, this study was intended to be only a rapid assessment of the status of medical 
records for the purpose of estimating validity of the data rather than a full study with rigorous statistical 
methods. While limited, this report gives valuable information about issue of the accuracy and 
completeness of the medical records used to inform improvement activities. 

V. CONCLUSION AND RECOMMENDATIONS 

Caution must be taken when using the following process and outcome indicators to inform improvement 
activities. 

 Proportion of adults and children known alive and on treatment 12 months after ART initiation 

 Proportion of HIV-positive pregnant or lactating women on ART (new and old, cumulative) 

 Proportion of patients experiencing an improvement in CD4 counts (or percentages for children) 

 Proportion of patients reporting fewer opportunistic infections 

 Proportion of patients reporting improvements in signs and symptoms compared to the previous 
clinic visit 

The indicator “Proportion of children tested for HIV at pediatric wards per month” was difficult to assess 
because the indicator is captured in the PITC and inpatient registers but possibly not recorded in a CTC2 
card if the HIV status is unknown or it is known but the child has not been started on ART.  
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Based on this rapid assessment, data on the above indicators from these facilities are unlikely to be 
accurate because of inconsistencies in the transfer of patient data from CTC2 to facility register and also 
because of the high proportion of CTC2s that are incomplete on these indicators. The ASSIST 
improvement advisors report that the data have improved and that improving the completeness and 
accuracy of register information has been an important goal of the intervention. However, gaps in 
performance remain. 

 Recommendations and Follow-up Activities 

Each facility in the Morogoro Region working with the USAID ASSIST Project had worked on improving 
the completeness and accuracy of the data collected for improvement activities and record keeping over 
the past several months with the ASSIST improvement advisors. This formed a regular part of their 
coaching visits and other contacts throughout the period.  Each still demonstrated substantive 
deficiencies and the need for the technical assistance for at least this aspect of care to continue. Facility-
specific recommendations for continued improvements to address issues identified in this report have 
been presented to each of the facility in-charges by senior member of the ASSIST Tanzania team and are 
summarized below: 

1. Morogoro Regional Hospital 

 Improve the quality of chart binding 

 Ensuring that the most up-to-date forms are used for every patient and in every chart 

 Document demographic data on the current CTC2 cards (as much information has likely changed 
over the past several years but this is not reflected if/when new cards are issued) 

 Update both the electronic medical records system and the paper-based charts on a frequent and 
regular basis 

2. Kingolwira Health Center 

 Improve the inputting and capture of data for pregnant and lactating women on ART and their 
children. 

 Use the latest CTC2 forms and registers 

 Improve the separation of lost-to-follow-up, dead, and transferred-out charts in a rapid manner so 
as to reflect current clinical rosters. 

 Overall Recommendations 

In order to improve clinical effectiveness, data validity, and quality improvement processes at health 
facilities like these in Tanzania, the following recommendations are offered: 

 Expand the use of the Open MRS software currently being used in Morogoro Regional Hospital 
(being piloted in only two health facilities outside of Dar es Salaam). 

 Orient health workers to consistently update the CTC2 cards to ensure they are complete. 

 Standardize the symbols and abbreviations used by clinicians when entering patient data into the 
medical records. 

 Use the latest CTC2 card for every patient seen and update cards added (when old cards are 
filled up) with accurate demographic information. 

 Improve training for data clerks on the use of the national ART database and basic database 
search criteria and queries. 
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 Transfer HIV-positive or at-risk children of HIV-positive mothers into their own HIV-exposed infant 
charts and separate them from mothers in PMTCT. 

 Expand health care workers’ understanding of the capabilities of the national ART database to 
perform searches, look up specific client information, and determine medication effectiveness.  

 Create more efficient methods for data entry and record management by data clerks through 
increased job training and frequent quality improvement audits. 

 Continue to emphasize to facility clinicians the importance of maintaining adequate individual 
medical records and facility registers to inform clinical care and management decisions.    

 Implement changes to improve compliance with the national guidelines to complete CD4 counts 
every six month through emphasis to health workers and sustaining the availability of CD4 
reagents and equipment.  

 Improve storage and security of files and records and the amount of storage space (with filing 
cabinets) for storage to facilitate rapid retrieval of medical records.  

 Improve consistency in using “-“, “N/A,” or blank spaces on CTC2 cards and charts and only 
employing one of these terms across the entire staff. 

It was reported by the ASSIST improvement advisors that each clinic was forthcoming about their deficits 
and their desire to continue their work to improve systems of management in the facility and their own 
professional development. It is recommended that ASSIST continue providing improvement support to 
these facilities and reassess their data collection, storage, and organization systems to determine if there 
have been changes in response to the improvement work. 

 

  



APPENDIX: CTC2 CARD HIV PATIENT MEDICAL RECORD  

 

Section completed by the nurse. 

Section completed by the clinician at each visit. 
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Counselor completes this section, including family information. 
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Clinician completes this section on first visit patient is ART-eligible.  

Continuation of section completed by the clinician at each visit.
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