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Introduction
Immunization against vaccine-preventable childhood 
diseases is a public health victory. Worldwide, the pro-
portion of children who received 3 doses of diphtheria, 
tetanus, and pertussis-containing vaccine rose by 60% 
between 1980 and 2019.1 However, due to complex bar-
riers, the global immunization coverage has remained 
unchanged over the last decade at 85%.1 Although the 
literature indicates long clinic wait time is a barrier to 
immunization completion,2-8 quantification of the total 
time clients spend at an immunization clinic visit, and 
the factors contributing to the experienced wait times is 
not well described. This study aimed to describe and 
compare the duration of wait times in 3 different immu-
nization clinics in Ondo State, Nigeria, and determine 
drivers of immunization clinic wait times.

Materials and Methods

Study Design and Setting

We used a prospective observational design consisting of 
quantitative and qualitative methods to quantify the time 

1028211 GPHXXX10.1177/2333794X211028211Global Pediatric HealthEkhaguere et al
research-article2021

1Indiana University School of Medicine, Indianapolis, IN, USA
2Mother and Child Hospital, Akure, Ondo, Nigeria
3University of Calabar, Calabar, Cross Rivers, Nigeria
4Regenstrief Institute, Inc., Indianapolis, IN, USA
5Indiana University Purdue University Indianapolis, Indianapolis, IN, 
USA

Corresponding Author:
Osayame Austine Ekhaguere, Division of Neonatal-Perinatal Medicine, 
Department of Pediatrics, Indiana University School of Medicine, 1030 
West Michigan Street | C4636, Indianapolis, IN 46202, USA. 
Email: osaekhag@iu.edu

Determinants of Long Immunization 
Clinic Wait Times in a Sub-Saharan 
African Country

Osayame Austine Ekhaguere, MBBS, MPH1 ,  
Rosena Olubanke Oluwafemi, MBChB, MPH2,  
Angela Oyo-Ita, MBBS, MPH3, Burke Mamlin, MD1,4,  
Paul Bondich, MD, MS1,4, Eneida A. Mendonca, MD, PhD1,4 ,  
and Angela L. Rollins, PhD4,5

Abstract
The wait time clients spend during immunization clinic visits in low- and middle-income countries is a not well-
understood reported barrier to vaccine completion. We used a prospective, observational design to document the 
total time from client arrival-to-discharge and all sequential provider-client activities in 1 urban, semi-urban, and 
rural immunization clinic in Nigeria. We also conducted caregiver and provider focus group discussions to identify 
perceived determinants of long clinic wait times. Our findings show that the time from arrival-to-discharge varied 
significantly by the clinic and ranged between 57 and 235 minutes, as did arrival-to-all providers-client activities. 
Focus group data attributed workflow delays to clinic staff waiting for a critical mass of clients to arrive for their 
immunization appointment before starting the essential health education talk or opening specific vaccine vials. 
Additionally, respondents indicated that complex documentation processes caused system delays. Research on 
clinic workflow transformation and simplification of immunization documentation is needed.
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caregivers and their babies (clients) spend from arrival-
to-discharge, to all provider-client activities, and the 
determine determinants, consequences of, and potential 
interventions for long immunization clinic wait times.

We conducted the study in 3 immunization clinics, 
each representing an urban, semi-urban, and rural set-
ting, located in government-run hospitals in Ondo State, 
Nigeria. Ondo State is in the southwest region of Nigeria 
with a project 2016 population size from the 2006 
national census of 4 million.9 The urban site was the 
Mother and Child Hospital Akure (Akure), the rural site 
was the Comprehensive Health Center Moferere, Oja 
(Oja), and the semi-urban site was the Mother and Child 
Hospital Ondo (Ondo).

Study Population and Sampling

To obtain quantitative measures of clients’ wait time and 
time to complete provider tasks, we observed all caregiv-
ers who brought their child or ward to the immunization 
clinic and all providers involved in each provider-client 
activity on the day of the site observation.

For the caregiver focus group discussion, the immu-
nization clinic coordinator and a research assistant gave 
caregivers an open invitation, explaining the purpose of 
the discussion, time commitment, and compensation. 
We then chose a convenience sample of caregivers will-
ing to participate. For the provider focus group, we 
employed a purposive sampling of clinic providers that 
included at least 1 senior medical or administrative staff 
from each clinic. At Oja and Ondo, we included all med-
ical staff in the discussion.

Study Procedures

Procedures for determining time spent on provider-client  
activities. Each clinic attended to clients according to the 
order of arrival. Providers completed the provider-client 
activities in the following general sequence: (1) locate the 
duplicate immunization card kept in the clinic; (2) com-
plete the immunization card registration by documenting 
the date and type of immunization to be received, setting 
the next appointment date, and documenting clinic immu-
nization data in separate Local, State, and Federal govern-
ment forms; (3) obtain and record the anthropometric 
measurements of the client; (4) provide a health education 
talk to caregivers; (5) administer vaccine(s); and (6) dis-
charge clients from the clinic. Although these activities 
were designed to follow a general sequence, some tasks 
may have commenced before the prior task was com-
pleted. For example, during the immunization registration 
in the immunization card or clinic immunization register, 
a client may have their weight checked. Furthermore, all 

clinic activities were paused during the immunization 
health talk to ensure all present clients received the same 
information and were attentive.

Each caregiver received a unique identification num-
ber upon arrival. The research assistant stationed at each 
provider-client activity station observed and recorded 
client arrival and completion time at each activity sta-
tion and discharge by the unique identification number. 
The time each provider activity started and ended was 
also recorded. At the end of the observation, each 
research team’s recordings were collated by the unique 
identification number.

Focus group procedures. We conducted 1 caregiver and 
provider-focused group discussion at each site between 
March and April 2019. Two research assistants coordi-
nated the discussions under the supervision of the local 
study principal investigator. The research assistants 
received informal training on conducting focus group dis-
cussions by the study principal investigator and under-
went 2 mock interview sessions in preparation. A focus 
group guide with broad opening questions targeted per-
ceptions of wait times, determinants, consequences, and 
potential interventions related to clinic wait times. The 
interviews were conducted in English and the local dia-
lect, Yoruba, recorded and transcribed verbatim into 
English. Each session lasted 30 to 45 minutes and occurred 
on a different day from the workflow observations.

Data analyses. We described the mean duration of time 
for each provider-client encounter and compared the 
time interval between arrival to discharge and each pro-
vider-client activity among sites using a 1-way ANOVA. 
Because 2 sites conducted their immunization talk 
before 10:00 AM, we grouped clients into early or late 
arrivals based on presentation to the immunization clinic 
before or after 09:00 AM. We compared the total dura-
tion of time spent in the clinic between the early and late 
arrivals using the unpaired students’ t-test. We also per-
formed a simple linear regression to compare total time 
spent in the clinic based on arrival hour.

For focus group qualitative analysis, the primary 
(OAE) and senior (AR) author first coded 2 transcripts 
independently using an emergent thematic analysis 
approach10,11 and devised an initial set of codes. After 
discussion and revision of the code-set, the primary 
author coded all 6 focus group transcripts. The senior 
author reviewed each transcript independently as well, 
making additional comments and suggested codes. Both 
authors met to discuss and resolve coding discrepancies 
and compare memos and impressions of the overall cod-
ing. Then each major code theme was assigned to an 
author for further summarization and synthesis with the 
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explicit charge to compare and contrast response themes 
by both site and respondent type to discern consistent or 
contradicting elements relevant to the functioning of 
each clinic.

Ethical approval and informed consent. The Ondo State 
ethical review board approved the study (Protocol # 
OSHREC/17/12/2018/080). Indiana University institu-
tional review board assessed this research exempt from 
full ethical review (Protocol # 1809642347). Each focus 
group participant gave written informed consent before 
any study activity.

Results

On the observation days, Akure, Oja, and Ondo’s immu-
nization clinics had 81, 35, and 26 clients, respectively. 
The Figure 1 summarizes the mean time from arrival-to-
discharge and provider-client activity. Briefly, the dura-
tion of time from arrival-to-discharge, vaccination, and 
card sorting differed significantly across sites. Clients at 
Akure spent significantly more time from arrival-to-
card registration compared to clients Oja and Ondo, and 
from arrival-to-the start of the health talk compared to 
clients at Ondo.

Time for providers to complete all provider-client 
activity ranged between 1 and 2 minutes across sites 

(Table 1). However, the health talk was the lengthiest 
provider-client encounter—15, 8, and 21 minutes at 
Akure, Oja, and Ondo, respectively—and most variable. 
The health talk session began at 09:23 AM at Akure, 
10:06 AM at Oja, and 09:36 AM at Ondo. There were 17 
(21%), 2 (8%), and 7 (20%) of caregivers from Akure, 
Ondo, and Oja, respectively, who arrived after the health 
education talk had commenced. Arrival at or before 
09:00 AM, resulted in an average of more 52 minutes in 
the clinic compared to arrivals after 09:00 AM. Every 
additional hour of a client’s arrival resulted in 25 min-
utes less time spent in the immunization clinic.

The caregivers’ focus group discussions included 6 
subjects from Akure and 5 each from Oja and Ondo. The 
provider focus group included 6 out of the 8 medical 
staff from Akure, and all 4 and 3 medical staff from Oja 
and Ondo, respectively. The demographic information 
of participants are presented in Table 2.

Major topics and their themes from the caregiver and 
provider focus group. For privacy, we anonymized the 
clinics as site 1, 2, and 3.

Perceptions About Time Spent in the Clinic

All the caregivers at site 1 felt the immunization clinic 
visit was long, with a few inferring the long wait time 
was a consistent occurrence at that clinic. One caregiver 

Figure 1. Box plot comparing the mean duration of time from arrival to patient-provider activity and discharge by study site.
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from site 1 noted, “I have been here since 9 AM and I 
am still here at past 12 noon.” Caregivers at site 2 and 
3 felt the time could be shorter, evidenced by their vol-
unteered suggestions on ways to shorten the time spent 
in the clinic early in the focus group. In addition, pro-
viders from all sites acknowledged that the time spent 
in the immunization was either long or could be 
shortened.

Factors Contributing to Long Wait Times

Caregivers coming late to the clinic was one factor 
reported to contribute to the long wait time by both cli-
ents and providers. Some caregivers admitted to deliber-
ately coming late because they knew the clinic runs 
long, with one saying, “Although I come late too, but the 
reason why I come late is because they do not attend to 
us on time. I have my business to attend to also, so com-
ing early and leaving late is not good enough. But if they 
can keep to time, I will also come early,” and another 
commenting that “I know I come late and it is because I 
know they delay us, I can’t close my shop for hours and 
wait here doing nothing.”

Providers waiting for a critical mass of clients to 
be present before clinic activities started was another 
factor affecting wait times. Caregivers from site 1 com-
mented “they [the providers] always feel like they should 
have a large number before starting, so in the process of 
waiting they delay those that come early” and “The time 
given to us as mothers is not the time they normally 
start, because they keep waiting for others.”

As a justification, providers indicated the need to 
have a reasonable number of clients before starting 
because they only provide the immunization health 
talk once during the clinic visit, “Another thing is the 
health talk, we have to have an appreciable number of 
mothers before we start, because we cannot be giving 
health talk to mothers in small numbers and keep repeat-
ing the whole process.” Another justification for waiting 
for a critical mass of clients revolved around avoiding 

vaccine waste. Providers need to have about 10 clients 
available to receive the measles-containing vaccine and 
20 clients to receive the Bacillus Calmette-Guérin vac-
cine, as they must be discarded within 6 hours of recon-
stitution or end of the vaccination session (whichever 
comes first). A provider noted, “It is not that we deliber-
ately want to delay the mothers, but some vaccines are 
meant for like 10 to 20 children, so if we open it for a 
child, the remaining ones will be wasted.” This com-
ment was immediately followed by one from a clinic 
administrator who clarified, “now things have changed; 
the new instruction now is to vaccinate every child 
regardless of the number we see, and that is why new-
borns are attended to daily.”

Providers at site 1 identified inadequate seats and 
space to accommodate clients as a cause of delay. 
Universally, all providers complained on the complexity 
of the vaccine registration process. One provider stated, 
“For every child, we use about 7 data tools,” while 
another said, “Each information is recorded in tripli-
cate, one for the health facility, one for the community 
leader, and one for the baby. After that, all the data will 
be entered into the clinipad [an online platform] given 
to us by the ministry of health, after which we will give 
vaccines to the babies.”

The Consequence of Long Wait Times

Caregivers at site 1 were most concerned that the long 
wait at the vaccine clinic negatively impacted their 
ability to work or accomplish other necessary tasks: 
“I have been here since 9 AM, nobody attended to me till 
12 noon. I have to take permission from work to bring 
my baby for immunization.” Both caregivers and provid-
ers at site 1 were concerned about the loss of patronage. 
For example, one provider stated, “the delay they [care-
givers] face here has made some mothers go to other 
facilities.” Likewise, one caregiver said: “Some of my 
friends have even advised me to leave here and come to 
another facility.”

Table 1. Mean Time in Minutes Observed for Providers to Complete Each Clinic Activity by Site.

Activity All sites Akure Oja Ondo

 N = 142 N = 81 N = 35 N = 26

Locate duplicate immunization card 1.2 (1.0) 1.2 (1.2) 1.4 (1.4) 1.0 (0.0)
Card registration 2.7 (1.7) 2.9 (0.8) 2.2 (2.8) 2.6 (1.5)
Perform anthropometric measurements 1.1 (1.0) 1.0 (0.2) 1.1 (2.0) 1.1 (0.6)
Health talk* 14.4 (4.3) 15.0    8.0 21.0
Administer vaccine 2.2 (1.0) 2.0 (0.9) 2.7 (1.3) 1.9 (0.6)

*The health talk occurred just once; hence, it is a single value not an average.
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Potential Solutions for Long Wait Times

At site 1, the providers suggested they needed more 
space within the facility and extra seating. However, 
the caregivers at this same site made no such suggestion, 
indicating a potential mismatch between caregivers’ and 
provider perspectives about solutions at this site. These 
caregivers all suggested a first-come, first-served 
approach to vaccinations, with one caregiver suggest-
ing, “I think they should attend to us on a first-come, 
first-serve base. This is because some even come by 
12 PM or 12:30 PM, and some would have been on 
ground since 8 AM. So, I feel they should do it in batches 
so we can leave on time.”

The subtheme of solutions for waiting for a critical 
mass of clients to use certain vaccines revolved around 
batching. One caregiver suggestion was to “batch”  
clients needing similar vaccinations in windows of 
time, such as, “I think they should give a specific time 
for the giving of vaccine because of some mothers that 
don’t come on time. For example, 6-weeks vaccine can 
be between 9 to 9:30; 10 weeks between 9:30 to 10 and 
so on.” Another suggested, “We know that the drugs 
should not be exposed, so the ice packs that they have 
can preserve it for each baby.”

Several caregivers and providers at site 2 and 3 
emphasized the need for more staff at the clinic and 
several providers highlighted the need to streamline 
repetitive documentation. One provider said, “If I have 
the power, I will change this new card, I do not see any 
reason why we should keep repeating the same informa-
tion in about seven places.” Some suggested using digi-
tal or “electronic devices” data capturing systems.

Discussion

We evaluated the duration and determinants of immuni-
zation clinic wait time in an urban, semi-urban, and rural 
setting in southwest Nigeria. Mean time to clinic and 
discharge varied significantly by site and was perceived 
to be determined by both workflow and system-related 
factors. Providers waiting for the arrival of a critical 
mass of clients before starting the health talk was a nota-
ble workflow barrier. The health talk is an essential 
clinic activity and primary source of information on vac-
cinations, maternal, and child health issues.12 In a study 
on vaccine communication in Cameroon, waiting for the 
health talk to begin was a cause of long clinic wait 
time.13 We expected that the health talk start time would 
relate to total time in the clinic. However, caregivers in 
the study site (Akure) with the earliest health talk start 
time (09:23 AM), on average, spent the longest time in 
the clinic compared to the other sites. Interestingly, the 
proportion of total clinic clients present before the start 
of the health talk was associated with longer overall 
clinic wait times.

For provider-client encounters, Akure had the longest 
wait times. These findings may be attributed to Akure 
having a larger client population. However, workflow 
inefficiency may also be a factor. Akure completed its 
clinic, local, state, and federal government registers in 
real-time, while the other centers completed them sepa-
rately from clients’ care time, contributing to the overall 
longer wait time experienced in Akure.

The discrepancy in knowledge between different 
administrators and their staff, as well as between care-
givers and providers regarding multi-dose vial vaccines 

Table 2. Demographic Distribution of Focused Group Participants by Study Site.

Total Akure Oja Ondo

Caregivers*, Total N 17 6 5 6
Age, years, mean (SD) 30 (6) 29 (5) 30 (5) 31 (9)
No. of living children, mean (SD) 2 (1) 2 (1) 3 (1) 2 (1)
Education Level, n (%)
• Secondary 7 (41) 1 (17) 3 (60) 3 (50)
• Post-secondary education (University, professional training, or post-graduate) 10 (59) 5 (83) 2 (40) 3 (50)
Occupation, n (%)
• Trader/Artisan 13 (76) 5 (83) 4 (80) 4 (67)
• Professional 4 (24) 1 (17) 1 (20) 2 (33)
Providers, Total N 13 6 4 3
Education, n (%)
• Post-secondary school diploma 6 (46) 4(67) 1 (25) 1 (33)
• Post-secondary school bachelor’s or post-graduate degree 7 (56) 2 (33) 3 (75) 2 (67)
Job description, n (%)
• Medical staff 9 (69) 4 (71) 3 (75) 2 (67)
• Administrative staff 4 (21) 2 (29) 1 (25) 1 (33)

*All caregivers were the mothers of the infant receiving the immunization.
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implies a need for provider education. This is very 
important because the measles vaccine uptake is the 
lowest amongst the routine vaccinations in Nigeria and 
other low-resourced countries.1,14,15 In a study from 
Nigeria on vaccine wastage, 45% of surveyed providers 
had a knowledge gap in multi-dose vial policy.16 
Furthermore, of the surveyed caregivers, 30% who had 
been turned away for vaccination at least once due to 
prevailing multi-dose vial usage policy, and of these, 
53% had not received the missed dose when assessed.16

Recommendations

Based on these findings, we proffer potential solutions 
to identified barriers. One strategy is to create an audio 
or audio-visual recording of the health talk that plays 
on a loop every 15 to 30 minutes, with intermittent 
periods for questions and answers. After this, a group 
of clients who listen to the audio or audio-visual health 
talk can move on to receive their immunization without 
further delay. With this solution, providers need not 
wait for a critical mass of clients to give the health talk. 
Secondly, sites could limit the concurrent completion 
of all registers and focus on client workflow. However, 
this means that time must be set aside at the end of the 
clinic session to complete this task, which will cause 
delays in providers’ closing time and could lead to 
error entry. Finally, a digital registry could be intro-
duced, where the information filled out in 1 digital 
sheet can populate all registers and be transmitted in 
real-time to stakeholders and policymakers. However, 
the cost of such a system may limit widespread adop-
tion in the resourced limited sub-Saharan Africa and 
South Asia countries. One estimate puts it between 
US$3.6 to US$4.2 million.17

Our study has several limitations. We only sampled 
one site per region, and we only evaluated sites on one 
clinic day. However, from the caregivers’ and provid-
ers’ comments, the long wait times observed in this 
study are similar to past experiences. We did not spe-
cifically collect data on time to complete the immuniza-
tion registries for local, state, and federal governments. 
Nonetheless, we could infer the time based on the over-
all caregiver wait times, as well as provider comments 
about the burden of repetitive documentation. Finally, 
we did not record the actual sequence order of each 
provider-client encounter which could impact wait 
times. However, we aimed to evaluate the current work-
flow and how it affects efficiency. Additionally, client 
arrival time and the timing of the health talk appeared to 
be key determinants of wait time and were carefully 
measured in this study.

Conclusion

Time from arrival to discharge and provider-client activi-
ties varied among sites and were determined by workflow 
and system factors. Simple and innovative changes to the 
workflow and investment in a simplified documentation 
process could make the clinic workflow more efficient 
and satisfactory to client caregivers and providers.
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