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Abstract

The Government of Pakistan has established Adult Vaccination Counters (AVCs) to immu-

nize general population with COVID-19 vaccine. Different brands of COVID-19 vaccines

have different protocols. It is important that the knowledge and skills of the vaccination staff

at AVCs should be accurate. To assess this, a cross-sectional study was conducted in all 15

AVCs at Khyber Pakhtunkhwa’s provincial capital in May 2021, using the simulated client

approach. Structured open-ended and simulated scenario-based questions were used to

collect data from the vaccination staff of AVCs. This study showed that 53.3% of the AVCs

had at most three out of four brands of COVID-19 vaccines. 60% of the AVCs did not have

the mechanism to track client’s vaccine first dose, date, and brand. Only 66.7% of the AVCs

had a complete knowledge of all the available vaccines. 86.7% and 80% of the AVCs knew

the correct duration and administration of the same brand of COVID-19 vaccine’s second

dose respectively. At the client’s end, 6.7% were aware about the brand of administered

COVID-19 vaccine. 46.7% were advised about the date of the second shot of vaccination.

Only 13.3% of the clients were informed about the procedure of getting an official vaccina-

tion certificate. It was concluded that the knowledge and skill of the vaccination staff at

AVCs is inadequate. Every vaccine has a different protocol in terms of number of doses and

duration. AVCs must have a tracking system to inoculate the second dose with the same

brand as the first dose. There is a need for rigorous monitoring and training of the COVID-19

vaccination staff on various protocols of vaccine to prevent losing public’s trust.

Introduction

As COVID-19 pandemic is sweeping the globe, the World Health Organization (WHO) and

partners are working together to produce and deploy safe and effective vaccines, monitoring

the pandemic, advising on urgent measures, and supplying essential medical resources to

those in need [1]. The vaccines for COVID-19 are being produced at a breakneck pace to con-

trol the pandemic [2]. The efforts for COVID-19 vaccine development are directed towards
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client safety and efficacy. The WHO has approved a total of seven vaccines so far, that are safe

and reliable and can help people from becoming chronically ill or dying from COVID-19 [3].

These eight WHO approved vaccines include: Moderna, Pfizer/BioNTech, Janssen (Johnson &

Johnson), Oxford/AstraZeneca (AZ) vaccine, Covishield, Sinopharm (SP), Sinovac (SV), and

Covaxin [3]. These COVID-19 vaccines provide a high level of protection against being chron-

ically ill or dying from the disease, despite the fact that no vaccine is 100% effective [1]. At least

206 countries and territories have administered more than 1 billion doses of a COVID-19 vac-

cine [4].

Pakistan has experienced three waves of COVID-19 and is currently handling the fourth

Delta-variant wave. The Government of Pakistan (GoP) has established the National Com-

mand and Operation Center (NCOC) to synergize and articulate unified national efforts

against COVID-19. NCOC reported 1,152,481cases as of August 30th, 2021, with 25,604deaths

in the country [5, 6]. The GoP has approved the administration of four WHO approved

COVID-19 vaccines to the general public, namely SP, SV, AZ as well as a non-approved WHO

vaccine CanSino Bio (CSB), for emergency use in the country [7].

Adult Vaccination Counters (AVCs) have been set up in nearly all of the provincial dis-

tricts. These AVCs have been staffed with relevant trained personnel to smoothen the uptake

of COVID-19 vaccination [6]. Moreover, the Pakistan’s Ministry of National Health Services,

Regulation and Coordination has shared comprehensive guidelines for the establishment of

AVCs in every district. According to national guidelines, every AVC must have a computer,

printer, android phone, internet access, and a constant power supply to ensure a smooth

immunization procedure [8]. The District Health Monitoring Teams have been mandated to

oversee the vaccination procedure at the AVCs [8]. COVID-19 vaccination is being carried

out at 582 AVCs across Pakistan, covering approximately all of the country’s districts [8].

Around 174 AVCs in Khyber Pakhtunkhwa are providing COVID-19 vaccinations.

According to NCOC statistics, 16,171,867 persons were fully vaccinated as of 30 August,

2021, for a total of 53,314,628 doses [6, 7]. While other South Asian countries ramp up their

immunization programs, GoP is putting all its efforts towards the mass immunization to

achieve herd immunity against COVID-19 [9]. Several communication strategies have been

used in Pakistan to encourage people to be vaccinated against COVID-19. Although the cam-

paigns have had some success, more comprehensive and coordinated efforts are required to

involve the population in the vaccination push in order to address attitudinal barriers in Paki-

stan. As per national guidelines, there should be a designated vaccination staff at each of the

AVCs. Therefore, the knowledge regarding the vaccines should be up to date as per the

national guidelines for each vaccine. This is important because vaccine hesitancy has been

found to be very high in the country [10]. With poor knowledge and skill of the vaccination

staff, the vast immunization efforts of the country may go in vain. In this regard, we conducted

this study with the goal of determining the knowledge and skill of the vaccination staff regard-

ing COVID-19 vaccines under which the AVCs are operating at the provincial capital of Khy-

ber Pakhtunkhwa.

Methods

This is a descriptive cross-sectional study that was carried out in May 2021 using simulated cli-

ent method [11]. As there was no funding available to support this study for the whole prov-

ince, therefore, it was conducted only in Peshawar, the provincial capital of the Khyber

Pakhtunkhwa province. At the time of the study, 15 AVCs were established in Peshawar’s pub-

lic sector health facilities, administering COVID-19 vaccines. The questionnaire assessed the

areas such as usage of automated technologies for record keeping, tracking, and service
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providers’ understanding of vaccination, its dosages, administration, and client follow-up as

detailed in the guidelines.

Instead of approaching the vaccination staff with the traditional approach of interviewing

and to avoid Hawthorne effect [12], the researcher, using the simulated client method, dis-

guised as clients approached the vaccination staff at each of the AVCs. A total of two research-

ers/authors were trained to be disguised as clients. Two AVCs were used to pilot test the

scenarios and thus the questionnaire. Some adjustments were made in both the simulated sce-

narios and the questionnaire. These included the tool’s logical sequence, additional questions

to improve the capture of required data, and the removal of unnecessary repetitions. The ethi-

cal permission to conduct this study was obtained from the Khyber Medical University, Paki-

stan (approval number: DIR/KMU-EB/AK/00065).

The researcher asked questions or observed, as a client, on the vaccination centers and the

knowledge of the vaccination staff at each of the vaccination centers. For the vaccination cen-

ters, questions on the type and number of various types of vaccines were asked. Furthermore,

information on tracking system for the first dose, and cadre of health personnel administering

the vaccine and entering the record in the computer system (where available) were observed

and/or acquired from the staff at each of the vaccination center. Lastly, information on the last

client exiting the health facility was also captured to assess if the client knows the name of the

vaccine administered, period after which the client will receive the second dose, and the proce-

dure to obtain the official vaccination certificate. Only one real client was chosen at random at

each of the AVC, after exiting, to assess if they were informed on the vaccine administered.

The last real client exiting the health facility was approached by the simulated client, seeking

information from the real client like it happens in the real world. More real clients were not

engaged as this would have raised a suspicion for the simulated client as an inspector or a data

gatherer.

The knowledge of the vaccination staff was tested on the brands of the vaccine available at

their respective AVCs. To gauge this, a collective and complete knowledge of all the available

vaccines in terms of their knowledge of correct doses, duration between the first and the sec-

ond dose, and whether another brand of vaccine could/could not be administered on the sec-

ond visit was assessed from the vaccination staff of the AVCs. Additionally, the correct

number of doses, the correct duration of the second dose (if applicable), the knowledge of the

vaccination staff that second dose of the same vaccine brand should be administered as of the

first dose, and the complete knowledge of the individual vaccines available at their respective

AVCs was also assessed in this study.

To obtain this information, the researchers, like any other client, seeked information for

themselves and/or for their families from the vaccination staff of the AVCs, as per designed sce-

nario. The researcher practiced as a client in the office settings before being deployed in the

field. The scenarios were designed to gather information on the above variables. The scenarios

and the questionnaire designed for this study could be found in S1 Questionnaire. The gathered

information from the vaccination staff at each of the AVCs, using scenario-based questions,

was immediately entered in to the customized questionnaire as the researcher exited the AVC.

Results

The results were divided into two categories. The first category of results were related to the

AVCs and the skills of the vaccination staff (Table 1) while the second category of results per-

tained to the knowledge of the vaccination staff at the AVCs (Table 2).

Table 1 shows that almost nine in ten AVCs had AZ available with them. There were a total

of 15 AVCs in the Peshawar District at the time of study. Out of these, more than half of the
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AVCs had three types of COVID-19 vaccines available in their facility. Two in five AVCs knew

the mechanism of tracking the client’s first vaccine dosage date and brand of the vaccine.

There were two separate stages of vaccination at the AVCs, administration and recording of

the administered vaccine into the governmental database. At each of the stages, there were dif-

ferent healthcare personnel involved in the process. Majority of the vaccines were adminis-

tered and recorded in the database by the Medical Technicians (80% and 66.7% respectively).

Very few clients (6.7%) were informed of the brand of COVID-19 vaccine. A total of 15 real

clients were approached, one from each AVC. Less than half of the clients (46.7%) were

informed of the period of the second dose of vaccine (if applicable) following their first jab.

Almost one in ten clients were informed on the process of obtaining official vaccine certificate.

Table 2 shows that the majority of the AVCs were aware of the brands of vaccines available

at their counters. Two-third of the AVCs had a complete knowledge of the available vaccines.

The AVCs personnel knew about the correct number of doses of each available brand of vac-

cine. Almost nine in ten AVCs personnel knew the correct duration of the second dose of the

Table 2. Knowledge of the vaccination staff on available COVID-19 vaccines at the AVCs.

Percentage

Vaccination staff aware of the brands of vaccines available at the AVC Yes 93.3

Vaccination staff has a complete knowledge of all available vaccines Yes 66.7

Vaccination staff knows correct number of doses of all available vaccines Yes 100

Vaccination staff knows the correct duration of the second vaccine dose Yes 86.7

Vaccination staff knows that second dose of the same brand vaccine should be administered as of

the first dose

Yes 80

Vaccination staff has a complete knowledge of Sinovac Yes 75

Vaccination staff has a complete knowledge of Sinopharm Yes 71.4

Vaccination staff has a complete knowledge of CanSino Bio Yes 100

Vaccination staff has a complete knowledge of AstraZeneca Yes 85.7

https://doi.org/10.1371/journal.pone.0261286.t002

Table 1. Information about the Adult Vaccination Counters (N = 15).

Variables Percentage

Types of vaccines present Sinovac 80

Sinopharm 46.7

CanSino Bio 13.3

AstraZeneca 93.3

Number of various types of vaccines available at the

health facility

1 13.3

2 33.3

3 53.3

Vaccination counter has a system to track the client’s

first dose

Yes 40

Health Personnel Administering Vaccine Medical Technician 80

Lady Health Visitor/Nurse 13.3

Doctor 6.7

Health Personnel Entering Record into Computer

Systems

Medical Technician 66.7

Receptionist 33.3

Check with the last client to see if they were informed

about the:

Name of the vaccine administered 6.7

Period after which the client will receive the

second dose

46.7

Procedure to obtain official vaccine certificate 13.3

https://doi.org/10.1371/journal.pone.0261286.t001
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administered vaccine. The vaccination staff in four out of five AVCs knew that the second

dose of the same brand vaccine should be administered.

Discussion

This study was conducted with the aim to determine the knowledge and skill of the vaccination

staff regarding COVID-19 vaccines under which the AVCs are operating at the provincial cap-

ital of Khyber Pakhtunkhwa. The findings of this study indicate that at least at one-third of the

AVCs in the provincial capital of Khyber Pakhtunkhwa don’t have a complete knowledge of

COVID-19 immunization guidelines, e.g. a quarter or less of the AVCs are deficient in infor-

mation on one or more aspects on commonly used vaccines like SV and SP. CSB is the least

available vaccine but the vaccination staff’s knowledge on CSB was found to be perfect in

terms of total number of doses required to achieve immunity. The primary reason for this

could be that CSB requires only a single dose of vaccine, therefore, the protocols for CSB were

simple and easy to comprehend. The second vaccine for which the vaccination staff’s knowl-

edge was relatively better was AZ as compared to SV and SP. The knowledge about each brand

of vaccine is very important. The reason being that vaccines trials have not yet demonstrated

any immunization-related adverse drug events if the brands are cross-mixed, thus, it is critical

to adhere to the approved vaccine guidelines for now [13].

Regarding knowledge on the second dose of vaccine, one in five did not have the knowledge

that the same brand of vaccine should be used on the second dose as on the first dose. The

national guidelines as well as the Centers for Disease Control and Prevention guidelines advise

not to combine different brands of vaccines unless there are "extraordinary circumstances,"

such as a lack of the vaccine they received initially due to manufacturing or delivery difficulties

[14]. Though, combining vaccine doses of different brands may provide an opportunity to

speed vaccine rollouts and, potentially enhance the immunity provided, however, data sup-

porting the appropriateness of this strategy is still lacking in the case of COVID-19 and is

under trials [15]. Until the complete findings of these trials are out, health experts are recom-

mending caution [16]. One of the reasons for this caution are the preliminary findings from

the Com-COV trial, which compared mixed doses schedules of Pfizer and Oxford-AstraZe-

neca vaccines, revealing an increase in the incidence of mild to moderate symptoms in individ-

uals who received mixed dosing schedule, indicating heightened reactogenicity [17].

WHO and CDC strongly advocate that all health workers, involved in COVID-19 vaccina-

tion, to have appropriate knowledge and skills to guarantee safe and efficient COVID-19 vac-

cine delivery [18, 19]. Therefore, COVID-19 vaccination staff must be adequately trained.

Without proper and effective training, the vaccination campaigns for COVID-19 may be sub-

ject to failure as this region has one of the highest refusals when it comes to vaccinations, e.g.

polio [20]. A study found that 40% of the healthcare workers in Pakistan are hesitant to get any

COVID-19 vaccine [10], even though healthcare workers have relatively more access to medi-

cal facilities and engage in more health-seeking behaviors than the non-healthcare workers

[21]. Among healthcare workers willing to get any vaccine, 61% opted for Chinese brands (SP

& SV) [10]. A common person’s hesitancy to COVID-19 vaccine or even a complete refusal

may be further evident if the knowledge and skill of the vaccination staff of the AVCs is inade-

quate. To overcome this obstacle, vaccines with only single dosage may be deemed as a better

option in Pakistan, e.g. CSB. This study has also shown that the vaccination staff had a com-

plete knowledge of CSB, however, the only caveat with CSB is that it is not approved by the

WHO yet. In the light of these arguments, it may be recommended that the government

should ensure strict adherence of COVID-19 vaccination staff to COVID-19 vaccination pro-

tocols/guidelines in case of the availability of multiple brands of COVID-19 vaccines.
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Alternatively, the government may opt for a single dose COVID-19 vaccine such as CSB to

avoid any disaster both at the patient and vaccine management levels and also for boosting

public’s trust on COVID-19 vaccines.

Even though the government has set up an online database and verification system that

entails a complete record of vaccine brand and date on which it was administered. However,

the knowledge about this database was not frequently known among the vaccination staff of

most of the AVCs. Moreover, majority of the AVCs did not have a system to track the client’s

first dose of vaccine or they did not know a way to figure out what brand of COVID-19 vaccine

did the client receive, when, and where. Though the AVCs implementation guidelines require

the establishment of information systems at each of the AVCs, e.g. the possession of a func-

tioning computer with internet and constant electric power or alternatively, possession of an

android based device linked with a functioning internet to access the databased provided by

the Government of Pakistan to track details. This is why the vaccination staff at majority of the

AVCs was found to be unaware of the system to track the first dose of vaccine. It would be in

the best interest of both the public and the AVCs if a manual vaccination card was also issued

to the clients in addition to making an entry in the online database system [8, 14, 22]. This way

a double verification system may be established in hard and soft forms. Research has also

shown that double entry method is the most effective for preventing and catching errors

related to data entry [22]. Though some may critique that urgency and emergency to vaccinate

people on mass scale may have withheld the double entry method, however, accuracy and pre-

cision in such situations is equally important to further prevent vaccine hesitancy in a country

where conspiracy theories are prevalent, polio outbreaks still occur, and there is COVID-19

vaccine hesitancy additionally.

This study is limited by the AVCs of the provincial capital of the province only. But its results

are generalizable, at least, to the whole province. The overseeing in the provincial capital is usu-

ally stricter than the rest of the cities in the province. Therefore, the COVID-19 vaccine situa-

tion in other cities of the province may be judged from the situation in the provincial capital.

Conclusions

The knowledge and skill of the vaccination staff at AVCs is inadequate. Every vaccine has a dif-

ferent protocol in terms of number of doses and duration. AVCs must have a tracking system

to inoculate the second dose with the same brand as the first dose. There is a need for rigorous

monitoring and training of the COVID-19 vaccination staff on various protocols of vaccine to

prevent losing public’s trust.
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