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Abstract: Wastage is defined as loss by use, decay, erosion, leakage and wastefulness. WHO (2005) reported over 

50% vaccine wastage around the world.  Despite the availability of many tools for reducing such wastage, high 

wastage rates are still occurring in many countries
. 
Objective: assess the factors affecting the vaccine wastage at 

Family Medicine Units (FMUs)and Health Offices (Hos) in Alexandria City. Research question: What are the 

factors affecting the vaccine wastage at Family Medicine Units and Health Offices in Alexandria City? Research 

design: descriptive research design was used in this study. Setting: The study was carried out in family medicine 

units (FMUs) and health offices (HOs) in Alexandria city districts. Subjects: All staff nurses (N= 48) and all health 

inspectors (N= 36) who were working in immunization clinics in the previous randomly selected FMUs and Hos 

were included in this study and the period of data collection from 1
st
 of March 2014 to 30

th
 June 2014.Results: HOs 

showed acceptable level of vaccine wastage rate, while FMUs showed moderate level of vaccine waste, there was a 

statistically significant difference detected regarding vaccine wastage rate between HOs and FMUs. Conclusion: 

The findings of the present study showed acceptable level of vaccine wastage rate in HOs, while FMUs showed 

moderate level of vaccine waste. 

Keywords: vaccine wastage, Family Medicine Units, vaccine waste. 

1.   INTRODUCTION 

Vaccine is a suspension of weakened, killed, or fragmented microorganisms or toxins or of antibodies or lymphocytes that 

is administered primarily to prevent disease
(1). 

Any vaccine that cannot be used is considered to be wasted this includes 

vaccines that are spoiled and those that have expired 
(2,3).

Wastage is defined as loss by use, decay, erosion or leakage and 

wastefulness 

Assessing the frequency of vaccine wastage and the relative magnitude of its various causes may help to target efforts to 

reduce losses and to husband funds for increasingly expensive vaccines 
(4)

 .Vaccine wastage is one of the key factors to be 

considered with regards to vaccine forecasting and need estimation. In the absence of local or national data on wastage 

rates, if incorrect figures are used, the country concerned may face serious vaccine shortages or be unable to consume 

received quantities, leading to increased wastage through expiry
 (5, 6)

. Such monitoring can provide program managers 

with good guidance on the introduction of corrective actions to reduce wastage whenever necessary. With the introduction 

of new vaccine management policies such as the application of multidose vial policy (MDVP), the effective use of 

vaccine vial monitors (VVMs), and improved immunization strategies and practices, vaccine wastage is expected to 

decrease 
(7-9)

. 
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In the present times; it is significant to note that the demand for vaccines is increasing whilst at the same time the supply 

is decreasing. The decrease in vaccine supply has been attributed mainly to rising cost of production, a situation that poses 

great threat to many national immunization programs. Although for many developing countries, access to vaccines is 

limited due to weak financial positions there is evidence of high vaccine wastage rates due to inadequate knowledge and 

skills of the staff managing the scarce resources 
(7, 9)

.therefore the study was carried out to assess the factors affecting 

vaccine wastage at family medicine units and health officers in Alexandria city. 

2.   MATERIALS AND METHOD 

MATERIALS 

RESEARCH DESIGN: 

The descriptive research design was used in this study. 

SETTING: 

The study was carried out in FMUs and HOs in Alexandria city districts (East, West, Middle, Almontazah and 

Algomrok).  

SUBJECTS: 

Two groups were included in the study all staff nurses (N= 48) and all health inspectors (N= 36) who were working in 

immunization clinics in the previous randomly selected FMUs and HOs and who were available during the period of data 

collection from 1
st
 of March 2014 to 30

th
 June 2014. 

TOOLS: 

Tool one: Factors affecting vaccine wastage questionnaire:  

It was developed by the researcher based on the review of current related literatures
 (3,5, 6, 10.11- 13)

 to identify factors 

affecting vaccine wastage as perceived by nurses and health inspectors, it consisted of two parts: 

First part:  it included 11 items related to the factors affecting vaccine wastage; responses were measured on a five point 

likert scale ranging from (5) strongly agree to (1) strongly disagree. Also one open ended question about the factors 

affecting vaccine wastage from their point of view was added. 

Second part:  it included one open ended question about suggestions for reducing vaccine wastage from nurses' and 

health inspectors' points of view.                             

In addition, nurses' and health inspectors' demographic data were included such as: Age, sex, marital status, level of 

education, nature of work time, working shift, years of experience in nursing  and years of experience in the current unit/ 

office . 

METHOD 

The study design was accomplished as follow 

1. Written approval was obtained from the administrative authority of   Ministry of Health to carry out the study in the 

selected districts in Alexandria. 

2. Factors affecting vaccine wastage questionnaire (tool 1) was developed in Arabic by the researcher based on the 

review of the current related literature. 

3. Content validity of the all study tools was done by seven experts in the field of quality, immunization services .The 

necessary modification was done accordingly. 

4.  The reliability of the study tools was tested statistically for factors affecting vaccine wastage questionnaire was 0.783, 

this means that they are all reliable. 

5. A pilot study was carried out nine nurses and health inspectors in order to check and ensure the clarity, objectivity, 

feasibility of the study tools, the results were excluded from the study. 
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Actual data collection  

- Factors affecting vaccine wastage questionnaire was distributed to all nurses and   health inspectors in the selected 

FMUs and HOs to identify factors affecting vaccine wastage from their point of view and their suggestions for reducing 

vaccine wastage in the immunization delivery services. Time needed to fill the previously mentioned tool was 30 minutes 

- Data collection took a period of four months from 1/3/2014 to 30/6/2014   

6. Statistical analysis  

 Data were fed to the computer using IBM SPSS software package version 20.0.Qualitative data were described using 

number and percent. Comparison between different groups regarding categorical variables was tested using Chi-square 

test.  Quantitative data were described using mean and standard deviation for normally distributed data while abnormally 

distributed data was expressed using median, minimum and maximum. 

For normally distributed data, comparison between two independent population were done using independent t-test while 

more than two population were analyzed by F-test (ANOVA) used. Significance test results are quoted as two-tailed 

probabilities. Significance of the obtained results was judged at the 5% level 

Ethical considerations 

1- Written informed consents were obtained from the study subjects for collecting needed data and privacy was 

considered during collection of data. 

2- The anonymity and confidentiality of data, voluntary participation and right to refuse to participate in the study were 

emphasized to the subject. 

3.   RESULTS 

Table 1: shows that the range of the age of the nurses and health inspectors was 25-59 with Mean±S.D. 43.5±8.31, 

regarding the professional years of experience, nurses and health inspectors with Range 2-40 years with Mean±S.D. 

(22.95±7.2) Moreover they have a range 1-32 years of experience in the current unit with Mean±S.D (12.07±7.806) 

As regards the educational level about two thirds of nurses (62.5 %) had secondary technical nursing school diploma and 

about one third (33.0%) of them had Technical Health Institute diploma, the minorities had Bachelor of Science in 

nursing (4.5%).  In relation to the type of unit, it can be observed that the majority of them (81.8%) worked in HOs. 

Table 2: illustrates that the highest vaccine wastage rates in both HOs and FMUs were in BCG vaccine (27.3 % and 

46.7% respectively) followed by polio vaccine (18.2% and 31.7% respectively). While ,  the lowest  vaccine wastage rate 

among all vaccines were in  vitamin A capsules ( zero) in  both of HOs and  FMUs  followed by MMR ( 3.8% and 7.1% 

respectively ) .   

Table 3: shows that in HOs, the highest vaccine wastage rate (15.9%) was in West district and the lowest wastage rate was 

in Almontazah district (5.2%).While, in FMUs, the highest vaccine wastage rate (47.37%) was in Algomrok district and 

the lowest wastage rate was in Almontazah district (10.96 %).  The difference being statistically significant between HOs 

and FMUs in all districts (F= 4.98, p=0.038 and F= 12.65, p=0.001respectively)  

Table 4: shows that regarding  the vaccine wastage rate , HOs shows acceptable level  of  vaccine wastage rate ( 11.3%)  ,  

while  FMUs shows moderate level  of  vaccine waste(28.9%) with a statistically significant difference detected ( t=3.22 , 

p= 0.003 ) 

Regarding to all types of vaccines,  table 5 shows that as, the highest mean scores of causes of  vaccine wastage was 

regarding to “ the  large number of doses per  vaccine vial ” , followed by “ irregular monitoring of the temperature of 

refrigerators vaccinations” (3.43±1.03 ) and ( 2.89±0.98) respectively. While, “the breaking of vaccine vial ” constituted 

the lowest mean score of causes (2.56±0.89) as perceived by nurses and health inspectors. 

Regarding the polio vaccine, the highest mean score of causes of polio vaccine wastage as perceived by nurses and health 

inspectors, was “the movement of the child during a vaccination as a result of lack of cooperation from the parent”, 

followed by “loss of an amount of vaccine during opening of the vial” (3.02±1.16) and (2.67±0.89) respectively, while, 

“precipitation of vaccine in the vial”constituted the lowest mean scores of causes (2.44±0.785). 
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Table 1:  Distribution of nurses and health inspectors according to their demographic and professional 

characteristics 

Demographic and professional characteristics Nurses and   health inspectors  

  ( n=88) 

Age 

Range 

Mean±S.D. 

25-59 

43.5±8.31 

Years of experience in nursing   

Range 

Mean±S.D. 

2-40 

22.95±7.2 

Years of experience in the current unit/ office  

Range 

Mean±S.D. 

1-32 

12.07±7.806 

Level of education  NO 

 

% 

 

Secondary Technical Nursing school  Diploma   55 62.5 

Technical Health Institute              

 Diploma(health inspectors section  

29 33 

 Bachelor of Science in Nursing 4 4.5 

District   NO  

West  29 33 

Montaza 17 19.3 

Elgomrok       14 15.9 

East 14 15.9 

Middle  14 15.9 

Type of Unit   

Health office 72 81.8 

Family medicine unit  16 18.2 

Table 2: Vaccine wastage rate in relation to vaccine type in health offices and FMUs 

 

 Differences in vitamin A capsules doses are due to that in immunization schedule 18 months child given two capsules 

of vitamin A  
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Table 3: Vaccine wastage rates in health offices and FMUs  in relation to districts 

vaccine Average 

wastage   rate 

(%) 

Districts 

HOs              FMUs 

80.92 9..0 West 

t-test  ( value, p) 2.98, 0.013* 

99.01 ..8 Almontazah 

t-test                 ( value, p) 2.11, 0.032* 

24.31 1..1 Middle 

t-test                         ( value, p) 7.11, 0.002** 

47.37 9..0 Algomrok 
t-test                          ( value, p) 5.65, 0.002** 

.8.1 9..3. East 

t-test                            ( value, p) 5.25, 0.001** 

12.65 

0.001** 

 

4.98 

0.038* 

 

ANOVA     

  (over all to all districts)  p 

* Statistically significant difference at p   ≤    0.05  

** Statistically significant difference at p   ≤    0.01 

Table 4: Overall vaccine wastage rates in health offices and FMUs in Alexandria city 

* Statistically significant difference at p   ≤    0.05  

** Statistically significant difference at p   ≤    0.01 

Table 5:  Mean scores of the causes of vaccine wastage as perceived by nurses and health inspectors. 

Causes of vaccine wastage Mean ±S.D. Ranking 

1-In all types of vaccines: 

The large number of doses per  vaccine vial  
3.43±1.03 1 

Irregular monitoring of the temperature of vaccine refrigerators  2.89±0.98 2 

Bad preparation of the vaccination session by not assembling to the children by 

their dates of birth for the next session and defaulters from the previous sessions. 
2.74±0.889 3 

Lack of continuous training for nurses and health inspectors about vaccination 

procedure   
2.74±1.01 4 

Disappearance of the name of vaccine on the vial  due to label detached or 

missed on vial; vaccine identity uncertain  2.59±1.11 

 

5 

 

Breaking of vaccines vials  2.56±0.89 6 

2- In Polio  vaccine  

The movement of the child during vaccination as  a result of lack of cooperation 

from the parent 

 

3.02±1.16 

 

1 

Loss of an amount of  the vaccine during opening the vial  2.67±0.89 2 

Flow of the vaccine during vaccination  2.58±0.98 3 

Precipitation of the vaccine in the vial  2.44±0.785 4 

FMU S Health offices  

 
28.9 % 

 
moderate level of waste 

 
11.3% 

 
Acceptable level of 

waste 

2- Vaccine wastage rate  
25 %                   acceptable level of waste  

25, 1%- < 50%   moderate level of waste  

50%- < 75%       high level of waste   

   ≥ 75%             extreme level of waste 

3.22, 0.003** t-test ( value , p) 
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4.   DISCUSSION 

Many factors contribute to vaccine wastage, ranging from the vaccine to the vaccinator. They are not independent of each 

other. The presence of one factor may trigger the appearance of another. Factors affecting vaccine wastage can be 

categorized in different ways. No matter how they are categorized, wastage in unopened vials is avoidable and should be 

treated as unacceptable 
(14)

. Vaccine wastage is believed to be higher at the service level than elsewhere. In many 

countries, however, vaccine wastage in unopened vials is quite high in vaccine stores. One reason is that vaccine stores 

keep large quantities of vaccines, and if something goes wrong the whole amount is at risk of being damaged and 

therefore discarded
 (15)

.  Therefor the study was done to assess the factors affecting the vaccine wastage at FMUs and HOs 

in Alexandria City. 

In relation to vaccine wastage rates in Hos and FMUs in relation to districts the present study revealed that in HOs, the 

highest vaccine wastage rate was in West district and the lowest wastage rate was in Almontazah district While, in FMUs, 

the highest vaccine wastage rate was in Algomrok district and the lowest wastage rate was in Almontazah district. This 

may be due to that Almontazah health office's health inspectors are responsible for preparation of the vaccination session 

by assembling the children by their dates of birth for the next session and call defaulters from the previous sessions, 

setting a target for each session to Almontazah health office and Almontazah FMU which is attached to the health office. 

The difference being statistically significant between HOs and FMUs in all districts (F= 4.98, p=0.038 and F= 12.65, 

p=0.001respectively).  Few papers were discussing this topic. 

Open vial waste is a significant cause of vaccine wastage at the clinical level, as the present study highlights.  The higher 

BCG vaccine wastage rate in FMUs than heath offices may be due to the low number of pregnancies and births that 

registered in the files of family medicine units. So, BCG in West districts is given only at HOs to decrease its wastage 

rate. In this respect, Chinnakali et al. (2012)
 (16) 

reported that among all vaccines, BCG has got the highest wastage rate 

.Field based assessment and observation in India (2013)
(17)

  at session sites found the wastage rate of BCG was 61% 

which more than the wastage rate obtained from the present study. Moreover, Guichard et al. (2010) 
(14)

 documented high 

wastage rates in Bangladesh. 

In the current study, opened vial wastage rates for OPV in both HOs and FMUs and for DPT were lower than BCG 

wastage rate. This may be due to that more number of doses of DPT/ OPV (4and 7 doses respectively) versus single dose 

of BCG (at birth only) and the lower number of eligible children would be available per immunization session
 
.This is in 

the line with Guichard et al. (2010)
 (14)

, Chinnakali et al. (2012)
 (16) 

and Mukherjee et al.  (2013)
 (19)

 who reported OPV/ 

DPT vaccine wastage rate   lower than BCG wastage rate
.
 

A field based assessment and observation in India (2013)
 (17)

 at session sites found the wastage rate   of OPV for DPT was 

more than the wastage rate obtained from the present study
 .

Vaccine vial monitor (VVM) is a valuable logistic 

management tool for indicating vaccine potency. It is present on all OPV vials supplied by UNICEF since 1997. The 

VVM basically monitors the cumulative heat exposure of the vaccine vial and provides information only about that vials 

to which it is attached 
(97)

. The availability of VVMs on OPV has facilitated the implementation of the multi-dose vial 

policy by WHO, This has led to a dramatic reduction in the discard rate of the vaccine due to heat exposure and unused 

portion of opened vials in the current study setting.  

Moreover, the current study findings revealed that opened vial wastage rates for HBV was in FMUs more than in HOs. 

The higher wastage rate in FMUs may be due to the small number of eligible children available for immunization who 

were registered in the files of FMUs and HBV vaccine administered in a three-dose schedule (two, four and six months 

only). A field based assessment and observation in India (2013) 
(17)

 at session sites found the wastage rate of HBV was 

more than the wastage rate obtained from the present study
. 
 

In addition, no vaccine wastage rate among all vaccines were in vitamin A capsules (zero) in both of HOs and FMUs 

.This may be due to that the vitamin A capsules is one dose vaccine and the difference between doses opened for use and 

doses given to children was due to the fact that in the expanded program of immunization vitamin A capsules given two 

capsules in the 18 month vaccination. Bloem et al.   (2002)
 (20)

 reported no vitamin A capsules wastage rate in Bangladesh
 

. 
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Furthermore,   the current study revealed that there  is low opened vial wastage rates for MMR in both HOs and FMUs 

,the low percentage of wastage in this vaccine may be due to the shortage of MMR supply from the ministry of health 

during 2014 up till now to both HOs and FMUs. So, the MMR vaccine vial was not opened unless ten children are 

collected in the session. Praveena et al. (2015) 
(21)

 reported MMR wastage rate of 1.4% in South India
.
 In contrast, 

Danovaro et al. (2012)
 (22)

 reported that high MMR wastage rate in Brazil and Palanivel et al. (2012)
 (3)

 reported MMR 

also high wastage rate in India . 

In relation to the causes of vaccine wastage, nurses and health inspectors in the current study perceived that among the 

different causes of vaccine wastage, the large number of doses per vaccine vial followed by irregular monitoring of the 

temperature of refrigerators vaccinations constitutes the highest mean scores (3.43±1.03 and 2.89±0.98 respectively). In 

this respect, Kumar and Aggarwal. (2013) 
(23)

 stated that correct temperature was not maintained in 31.25% of the studied 

health centers. 

In relation to third cause of vaccine wastage which is preparation for the vaccination session by assembling the children 

by their dates of birth for the next session and call defaulters from the previous sessions as mentioned by nurses and 

health inspectors this is may be due to the absence of health inspectors employed in the most of   FMUs who are 

responsible for this task. 

Regarding the polio vaccine, the highest mean score of different causes of polio vaccine wastage as perceived by nurses 

and health inspectors was the movement of the child during a vaccination as a result of lack of cooperation by the parent 

followed by loss of an amount of vaccine during opening of the vial (3.02±1.16 and 2.67±0.89 respectively). Mukherjee et 

al. (2013)
 (19)

 and Linkines et al. (1995) 
(24)

   stated that residual vaccine left in the vial was the most frequently reported 

reason for OPV wastage. 

5.   CONCLUSION AND RECOMMENDATIONS 

HOs showed acceptable level of vaccine wastage rate, while, FMUs showed moderate level of vaccine wastage rate with a 

statistically significant difference detected. In the light of the findings of the current study, the following 

recommendations are suggested:  

The Ministry of Health should: 

 Employ at least one health inspector in every FMU to help in good preparation in the vaccination session and to 

conduct periodic regular auditing at the end of each session, use the immunization register and/or reminder cards to make 

a list of children who were due for vaccines but did not attend the session. 

 Introduce vials of variable sizes (5, 10 and 20 dose) vials for each type of vaccines so that these vials could be used 

judiciously depending upon the number of target children available on the day of immunization. 

  Monitor vaccine wastage rates and immunization coverage rates at all service delivery points for ensuring timely 

corrective actions in terms of estimation and forecasting of vaccine needs.  

Health inspectors should: 

 Provide consistent and good announcement of immunization session times. 

 Provide good preparation of the immunization session and expectation of the children eligible to vaccination. 

 Send out invitations/alerts for vaccination events to parents/legal guardians. 

Research related recommendations: 

Further researches should be conducted to: 

 Investigate the impact of accurate vaccine wastage assessment on the forecasting of vaccine needs. 

 Assess factors that influence the use of different vial sizes. 

 Assess caregiver's satisfaction of children below 2 Years of Age towards the quality of immunization services.  

 Assess vaccine adverse event reporting system. 
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