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Abstract  

Background 

Despite the advantages of the electronic registry which has been explained in other areas 

of health and other parts of the world, there has been no empirical research conducted 

with the aim of assessing the impact of the electronic immunization registry practices 

on the availability of immunization commodities.  

Objectives 

To assess the effect of electronic immunization registry practices on the availability of 

immunization commodities.  

Methods   

A cross-sectional study was carried out to health facilities providing vaccination services 

in Tanga City Council. A total of 27 health care workers in 27 health facilities were 

interviewed for availability of vaccines and their experience in using electronic 

immunization system in supply chain system functioning using structured 

questionnaires. The data from the vaccines manual ledger and electronic TImR system 

were also collected administered in April-June, 2019 specifically for Bacillus-Calmette 

Guerin (BCG), Diphtheria-Pertussis-Tetanus-Hepatis B-Haemophilus influenza type b 

(DPT-HepB-Hib), bi-oral polio vaccine (bOPV), Measles-Rubella and Human Papilloma 

Virus Vaccine (HPV). These data were analyzed by statistical software SPSS using one 

sample T test and 95% confidence interval.  

Results 

The study affirmed that the mean numbers of children registered at the health facilities 

using electronic immunization registry was 1.5-3 times higher than the target 

population for the three months preceding the study given by the National Bureau of 

Statistics (NBS). The number of doses for the studied vaccines (DPT-HepB-Hib, measles 

rubella, HPV, BCG and bOPV) were found to be different in the manual and electronic 

TImR systems. Also, the number of doses available at the health facilities increased 

significantly with the number of the electronic system registered children.  
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Conclusion 

This study found that the adoption of Electronic immunization registry has improved 

the health supply chain in terms of improving the vaccines availability.  
Rwanda J Med Health Sci 2021;4(2): 223-236 
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Background  

Immunization supply chain in Tanzania 

involves the flow of vaccines and other 

related immunization commodities from 

the national level to the service delivery 

point. As the vaccines and other 

commodities flow through the levels of 

services delivery, the information of the 

availability and quality is very 

important.  

Tanzania introduced electronic 

immunization registry to capture the 

real time immunization data at health 

facility level in phased approach since 

2015. The purpose of the registry was to 

improve immunization data quality and 

utilization. The initiative started in the 

northern region of Arusha and then roll-

out to the other regions such as 

Kilimanjaro, Tanga and Dodoma.   

Comparing with manual system of 

recording vaccines and other 

commodities related information, 

electronic Tanzania Immunization 

Registry (TImR) provide real time data 

for the supply chain of commodities and 

other health related information and 

make it easier for rapid data collection 

and analysis.[1] Improvement of logistics 

management information system will 

therefore improve the availability and 

consumption data for immunization 

commodities at the health facilities.[2] 

Hence the new system of electronic 

immunization registry might improve 

the availability of vaccines and thereby 

reduce stock-out which has been shown 

in many countries health services 

delivery points.[3-4]  

In Tanzania, lack of visualization of the 

immunization supply chain activities, 

complexities related to the data 

collection tools, defaulter tracing and 

incomplete data complicated vaccines 

availability were the major challenges of 

service delivery at the health facility 

level.[5] These challenges result into 

vaccines stock-out and wastages.[6] The 

availability of electronic data has had a 

positive impact in other parts of the 

world in improving the health supply 

chain and other immunization service 

delivery [7] as it has solved the 

challenges of  stock-out .[8] This was 

proved as the use of digitalization in 

India has improved immunization 

supply chain.[9] Given the importance of 

the health sector, these innovation and 

data for immunization supply chain are 

hence found to be the priority of the 

Global Vaccines Alliance for the years 

from 2016-2020.[10] 

Many empirical evidences have shown 

that the electronic system and other 

technologies could improve 

immunization program as it has positive 

effect on data collection, analysis and 

application [11] and hence the coverage 

of children under the age of one year [7] 

can be higher. As Tanzania struggles to 
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reach the last child in immunization 

there is a need to improve data collection 

tools and supply chain management 

information system so that the vaccines 

and other commodities are available in 

the immunization area at the time of 

immunization. The electronic tools at 

the health facilities level such as 

Tanzania Immunization Registry are 

hence important to ensure registration 

of all the target population and hence 

proper estimation for immunization 

commodities.[12] Electronic registry 

system will also enable the health 

information and supply chain data to be 

captured and easily stored and retrieved 

any time needed.[13] 

Before the introduction of the electronic 

registry poor data in the health facilities 

has caused poor quantification and 

forecasting of vaccines and related 

commodities in third of the countries 

affecting the availability in the health 

facilities.[14] Other studies have shown 

problems and challenges of adopting the 

technologies in ensuring the health 

services, which can result to poor 

accessibility and equity.[15] With the 

introduction of TImR and Vaccines 

Information Management Information 

System in Tanzania (VIMS) and Tanga 

been one of the first region for roll-out, 

the immunization supply chain might be 

improved due to the proper estimation of 

the target in each respective level. 

However, it is unclear to what extent the 

TImR impact the health supply chain 

management in terms of vaccines 

availability and improvement of manual 

recording tools. 

Alberto E. Tozz et al noted that only few 

countries have been successful in using 

electronic data to improve immunization 

services [11] and this study will help to 

understand the impact and challenge of 

the electronic immunization registry 

systems in vaccine supply availability in 

Tanga. Hence, this study is intended to 

provide evidence on role of electronic 

immunization registry practices on the 

availability of immunization 

commodities and identify factors 

affecting the effective utilization of 

Electronic immunization registry to 

improving vaccine supply chain 

availability at health facilities in Tanga 

City Council, Tanzania. More 

specifically, this study intended to a) 

assess stock levels of selected childhood 

vaccines such as BCG, bOPV, DPT-

HepB-Hib, MR and HPV after the 

introduction of TImR; (b) compare 

manual recording system and TImR data 

with physical counts in term of record 

keeping; (c) compare the number of 

target population given by National 

Bureau of Statistics with TImR recorded 

child registration; and (d) identify the 

major challenges of using TImR in 

recording immunization data in the 

health facilities 

The use of these information system and 

electronic registry will save the cost of 

managing immunization system and 

other health systems.[16] 

Methods 

Study design, sites, and population 

The cross-sectional descriptive research 

design was adopted to conduct the study 

among health facilities providing 
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immunization services in Tanga City 

Council in June, 2019. The council is 

situated in the northern coastal area of 

Tanzania. The respondents were health 

care workers providing immunization 

services in the facilities. All the 

respondents were working with 

immunization services at the time of the 

interview. Each health facility sampled 

had one health care providing 

immunization services at the 

reproductive and child health clinic.  

Sample size and sampling strategy 

Quantitative  

The sample size was 27 out of 28 

available health facilities giving 

immunization services and the 

respondents were the health workers 

providing immunization. In each health 

facility one health worker providing 

immunization service was interviewed. 

This sample size was calculated using 

Yamane’s formula 𝒏 = 𝑵/(𝟏 + 𝑵e2) 

Where; n=Sample size, N=Population size, 

e= margin of error 

 

Qualitative  

Interviews were also conducted among 

the district and regional immunization 

officers where the information on the 

challenges and other issues related to 

the use of electronic system was 

extracted. 

Data collection instrument and 

procedure 

As there was no existing validated 

questionnaire, structured 

questionnaires designed by the 

researcher were used to collect primary 

data from health care workers in the 

immunizing facilities in order to assess 

the effects of using the TImR. The 

questionnaires were pre-tested at the 

regional and district hospital before the 

actual data collection is took place. The 

questionnaire included information on 

the frequency of the use of the electronic 

system, number of children registered, 

vaccines doses available and recorded in 

electronic and manual ledgers, 

perception on the improved vaccines 

availability and challenges of using the 

system. 

Data collection procedure 

Quantitative data collection 

Quantitative data collection was done by 

researcher using structured 

questionnaires which were administered 

to health care workers providing 

vaccination services at the time of the 

visit. The detailed explanation about the 

study was given to participants and any 

question regarding the study was 

addressed before they gave their consent 

to participate in the research. After the 

participants have agreed to participate 

in the study they were interviewed by the 

researcher who filled the questionnaires. 

 

Qualitative data collection 

Additionally, qualitative data on the 

challenges of using TImR system and 

how it interact with other information 

systems was obtained from the district 

and regional immunization officers.  

Review of health facilities documents 
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 Data from immunization/health 

commodities ledger and electronic 

register were also used to obtain 

comparative data for vaccines 

availability for the study.  

Data analysis  

Collected data were checked for its 

consistency and analyzed using IBM 

SPSS Statistcs 20 computer software. 

Descriptive and inferential statistics 

mainly one sample T-test and 

correlation analysis were used. 

Additionally, content analysis was 

conducted for the qualitative data 

collected. 

Ethical consideration 

Research ethical permission was 

obtained from Mzumbe University 

number MU/DCC/OF/S.2/4/5. The 

respondents gave verbal consent for 

their participation to the study after the 

researchers gave the information about 

the study.  

Results 
 

All the health facilities (27) providing 

immunization registry services 

participated in this study    were using 

the electronic and manual data 

management system for supply chain 

and 70% of them were dispensaries, 

26% were health centers and 4% were 

hospitals. 

For the studied vaccines Viz., BCG, 

bOPV, DPT-HepB-Hib, Measles-Rubella 

and HPV the mean doses of the available 

vaccines was higher in the TImR system 

compared to the actual physically 

available data and in manual ledger. 

Table 1 below show the number of doses 

in the electronic TImR ledger which is 3 

times higher than the physically 

available at the facility. The manual 

ledger was also different from physical 

counts. 

Table 1. bOPV and BCG vaccines data in different forms of records compared to 

physical counts (survey, 2018) 

Data in different 

forms of records 

and physical 

counts 

 

 Test Value = 0 

 

mean T Df Signific

ant (2-

tailed) 

p-value 

Mean 

Differ

ence 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

bOPV (manual 

ledger) 

117.2

7 

5.08

4 

21 .000049 117.2

7 

69.30 165.24 

bOPV (TImR 

record) 

243.0

0 

4.41

7 

26 .000157 243.0

0 

129.91 356.09 

bOPV (Physical 

count) 

83.33 5.87

8 

23 .000005 83.33 54.01 112.66 
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BCG (manual 

ledger) 

129.0

9 

5.37

0 
21 .000025 

129.0

9 
79.10 179.08 

BCG (TImR 

record) 

306.8

9 

5.54

9 
26 .000008 

306.8

9 
193.22 420.56 

BCG (Physical 

count) 

102.5

0 

6.68

3 
23 .000001 

102.5

0 
70.77 134.23 

It was noted that there were differences 

in the two systems as compared to the 

actual available vaccines in the facilities. 

The electronic TImR data was higher for 

BCG and measles rubella vaccines in the 

facilities.  

The study also showed that there were 

correlation between amount of vaccines 

available at the health facilities and 

target population. As the number of the 

target population increased so was the 

doses of the vaccines available at the 

facility. The correlation was 0.944 and 

significant at 95% confidence interval.  

Table 2 shows the correlation between 

the number of doses of DPT-HepB-Hib 

and the target population of the visited 

facilities. 

 

 

 

Table 2. Correlation between the number of doses of DPT-HepB-Hib and target 

population 

 Target  

population 

DPT-HepB-Hib 

 Physical count 

Target population Pearson Correlation 1 .94** 

Significant (1-tailed) p-

value 

 .00 

N 24 21 

DPT-HepB-Hib 

Physical count  

Pearson Correlation .94** 1 

Significant (1-tailed) .00  

N 21 24 

**. Correlation is significant at the 0.01 level (1-tailed). (Survey,2019) 

 

Correlation between target 

population and vaccines availability 

at the facilities 

There was a correlation between target 

population and the amount of vaccines 

available at the health facilities visited 

as shown in Figure 1 below. This means 

there was enough vaccines available at 

the health facilities visited. The 

correlation was significant at 95% 

confidence interval. 
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Figure 1. The relationship between DPT-HepB-Hib available doses and TImR child 

registration  

According to Figure 1 above there was a direct relationship between electronic child 

registration and the number of DPT-HepB-Hib doses available at the health facilities. 

The relationship between NBS given target population and TIMR child registration 

 

The child registration done by the new electronic TImR system was higher than the 

National Bureau of Statistics given target. This is shown in Table 3 below  

Table 3. The relationship between mean target population and TImR child 

registration (Survey,2019)One-Sample Test 

NBS Target 
population Vs and 

child registration 

Test Value = 0 

T Df 
Sig. (2-
tailed) p-
value 

Mean 

Difference 

95% Confidence 
Interval of the 
Difference 

Lower Upper 

Monthly NBS Target 
population 

4.05 23 0 28.96 14.18 43.74 

April 2019 
registration 

1.61 10 0.14 36.55 -13.9 86.99 

May 2019 registration 2.78 11 0.02 48.17 9.98 86.36 

June 2019 

registration 
2.6 11 0.03 55.33 8.5 102.17 
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Table 3 show the mean target population 

for this study was less than child 

registered for the immunization in each 

three preceding month of the study 

(April, May and June, 2019). The 

registration ranged from 1.3 to 2 times 

higher than the National Bureau of 

Statistics’ given target population for the 

health facilities. Except for April 2019 

registration, the mean differences are 

significant for the other observed 

months (May and June) as the p value is 

within the acceptable region (p=0.05)  

 

The role of electronic immunization 

registry on Stock status of health 

commodities  

About 61% responded that the system 

can generate the order while 39% did not 

know if the system can be used to 

generate vaccines order. This is 

important in making sure the efforts 

used in establish the electronic register 

is used in ensuring availability of 

vaccines and related supplies. More to 

this based on physical observation made 

to assess the availability of vaccines 

(stock status) at the time of visit shows 

that, in all the facilities (100%) under 

this study had DPT-HepB-Hib vaccine at 

the time of the visit which was, in the 

middle of the month. The number of 

doses available at the health facilities 

was higher than the target quantity. 
 

Challenges of Electronic 

Immunization Registry (TImR 

system) adoption 

The reported challenges in using the 

electronic immunization registry were 

related to internet connectivity where by 

some areas have no or poor internet 

services which results to taking too long 

in capturing the clients or stock to the 

system. The tablet used were not 

capturing the vaccines received in the 

system and hence resulted to the 

mismatch between the quantities of 

vaccines available physically and those 

captured in the system, the generated 

reports were not realistic to what were 

expected. The other challenges were, 

some vaccines are not visible in the 

TImR system though they are rampant 

during working hours necessitating 

providing services without the use of 

electronic gadget and retaining the child 

cards for electronic data capture in some 

other time.  

Add to this, some of the health workers 

affirmed that they are experiencing  

challenges in using some features of the 

system and generating the reports for 

their facility data use as some of them 

used the system to capture data only 

without using it generate report and use 

the data for the facility, a frequent 

system problem of the system results in 

returning the gadget to the district for 

maintenance, bundles for internet 

connectivity, lack of proper maintenance 

of the gadget, unavailability of training 

on minor troubleshooting of the 

electronic gadget or system to the health 

workers, lack of important reports in the 

TIMR system such as number of HIV 

exposed children in the system provide a 

challenge during monthly report 

generation and submission to the 

district level and some barcodes are not 

functional as they have worn out found 
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to be the major challenges hindering 

effective utilization of electronic 

immunization registry system to 

improving the health supply chain in 

Tanga City Council.  

Discussions 

The health facilities in Tanga City 

Council had enough vaccines because 

TImR system can generate stock-out 

report which is very important in 

managing supply chain of the 

immunization commodities such as 

vaccines. This is because the TImR 

system has dashboard which can show 

the quantities of vaccines and syringes 

for immunization available at the 

facility. This feature can increase 

availability of immunization 

commodities at the facilities because of 

improved decisions and responses by 

the health workers. This has also been 

shown in other settings and countries 

such as Nigeria by Sarley D et al, 2017  

[17] who showed that implementing 

electronic system would ensure vaccines 

availability. Also one review has clarified 

that poor vaccines management at the 

services delivery level results into stock 

out of vaccines.[18] 

The results of the present study showed 

that there was correlation between NBS 

given target population and the available 

doses of vaccines at the health facilities. 

The number of doses of vaccines 

increased with increase in target 

population at the facility. Also the 

correlation was positive with the number 

of registered children using the 

electronic system. This improved 

availability of vaccines at their health 

facilities is due to automatic calculation 

of the vaccines needed at any one time 

by the electronic system. The availability 

of vaccine would hence improve 

immunity to the community as any time 

the child visit the facility would be 

vaccinated. The results of this study  is 

consistent with other empreical studies 

conducted with different sister system 

for essential medicines called eLMIS 

which has been shown to improve the 

supply chain parameters after one year 

of implementation.[19, 20] 

The number of doses for different 

vaccines in TImR and immunization’s 

manual ledger were different but 

comparing to those available physically 

the immunization ledger was very close 

to the physically available data. For 

example, for the bOPV vaccines the 

electronic immunization registry had a 

record which shows that value is about 

four times the number of vaccines 

present in the facilities. For the ledger 

the records show that about 1.5 times 

higher compared to the physical count. 

This differences were noted for all 

vaccines available under this study and 

available in the facilities. This can be 

explained that the health workers are 

still using manual ledger. Also electronic 

immunization register has many 

challenges in using it at the health 

facility. The continuing use of the 

manual ledger despite been the 

government’s policy impede the full 

implementation of the electronic system 

as the health workers at the facilities feel 

that using the two systems duplicates 

their works. Also the difference in 

number of doses in the two systems can 
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be explained by the challenges related to 

internet connectivity. This affect the real 

time data visibility at the higher level 

and hence the decisions in the supply 

chain as has been studied noted by 

other authors such as Thiyagarajan A 

and Bhattacharya DK.[21] 

Through this study the number of 

registered children electronically were 

higher than the target population given 

to the facilities for immunization. The 

differences were up to 2 times as shown 

in Table 3. This increased number of 

children to be vaccinated compared to 

the target number given may be due to 

challenges of distribution of the target 

population in the health facilities which 

usually result some facilities to record 

more than 100% of their performances 

while others recording poor 

performance. Also as service users are 

free to get services everywhere they want 

with electronic TImR system information 

can easily be captured and visualized. 

These issues were also noted by 

Aporphia Namageyo-Funa, Anita 

Samuel et al  and showed that they are 

all prevalent in Africa .[12] The increase 

in the number of target population as 

compared to the given target can also 

result in the decrease in number of 

vaccines available at any time at the 

facility but the improved visibility and 

availability of dashboard for vaccines 

availability increase the action of the 

supervisors. These uncertain target 

population and inadequate supply chain 

management were also reported by other 

authors in Tanzania and Zambia such 

as Seymour D, Werner L, and Mwansa 

FD et al and was the reason behind the 

introduction of TImR in the country [22] 

which was expected to reduce the 

number of stock-out among other 

challenges. 

Despite the use of TImR electronic 

system in managing vaccines and its 

advantages in improving the availability 

of vaccines in health facilities in Tanga 

City Council there have been many 

challenges related to the new system 

such as internet connectivity. The 

internet connectivity was mentioned by 

most of the health workers involved in 

immunization as one of the challenge 

affecting the new system. Other 

challenges which were noted were too 

many papers for manual data entry 

despite the new electronic system, 

human resources constraints and 

breakdown of the gadget for data 

collection tool at the facilities as has 

been reported in countries.[23] These 

challenges have also been noted in other 

developing countries which are using 

EIR and sometimes results into under-

reporting as reported by Dolan SB, 

Carnahan E and Shearer JC et al [24] 

and Trumbo SP, Contreras M and Garcia 

A in 2018.[25] Addressing the challenges 

would ensure electronic immunization 

registration is implemented for the 

exchange of health and supply chain 

information in and outside the 

geographical area and hence improving 

ordering and inventory 

management.[26] The high number of 

clients with internet challenges was 

noted to cause facilities health care 

workers to collect the child health cards 

for updating the records after the clinic 

session affecting the quality of data. This 
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result was also consistent with the one 

study conducted in Ethiopia for ART 

clinic [27] which showed the paper and 

electronic tools are used parallel. The 

use of simple manual backup system in 

all health facilities and additional 

electronic gadget in facilities with high 

number of target population and staff 

will ensure data collection and visibility 

will continue even when there is a 

problem with the gadget. 

Conclusions  

The stock of vaccines available at the 

facilities in Tanga City Council was 

enough to provide immunization 

services in their respective facilities 

because of the positive correlation with 

the target population and the electronic 

child registration. 

The mean doses for the vaccines under 

study were different in the TImR and 

manual ledger. However, the manual 

ledger records were closer to the 

physical available data than the 

electronic records. For example, for BCG 

the mean dose available at the health 

facilities was 102.5 while, the manual 

ledger was 129 and TImR 306.9. This 

difference is due to the challenges of 

managing the TImR system at the facility 

due to among other internet connectivity 

problems. The number of electronic 

registered children at the facilities was 

fewer than NBS targets given. This 

electronic child registration is hence 

important in ensuring enough vaccines 

are distributed to the facilities when the 

NBS target is unrealistic. Most health 

workers in the facilities providing 

immunization services were very happy 

with the new TImR system in use despite 

of the challenges they experienced in the 

use of the system. Some of the 

challenges were related to the internet 

connectivity, human resources, 

preventive maintenance of the gadget for 

data collection and support services. 
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