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Abstract
Background
Lockdown measures to reduce the outbreak of COVID-19 negatively impacted the administration of cancer
chemotherapy globally; however, data from Kenya are limited. Researchers strove to address this information
gap and assess chemotherapy trends before and during the pandemic at Kenyatta National Hospital (KNH),
the most wide-ranging referral infirmary in Kenya, along with associated factors to provide future guidance.

Methods
Time series analyses and patient interviews were undertaken at the KNH Cancer Treatment Centre. Patient
data were analyzed descriptively and inferentially. The average quarterly scores of chemotherapy-related
patients from January 2019 to December 2020 were computed for the time series analysis.

Results
A total of 241 participants were recruited. Of the participants, 164 (68%) were female, and the mean age was
55. Breast cancer was the most typical cancer type. Independent risk factors for missed chemotherapy
sessions were a considerable increase in travel costs, rescheduled appointments alongside difficulties in
securing an appointment, comorbidities, and marital status. There was a decline in chemotherapy
utilization before COVID-19, with a sharp drop at the pandemic's peak.

Conclusion
COVID-19 and associated measures did appreciably affect the treatment of cancer patients with
chemotherapy in this developing country, with several factors contributing to this. Efforts should be geared
toward continuity of services during future pandemics in developing countries to improve patient outcomes.

Categories: Infectious Disease, Oncology, Therapeutics
Keywords: breast cancer, national referral hospital, hospital care, consumption, kenya, shock, pandemic, sars-cov-2,
chemotherapy, cancer

Introduction
The coronavirus disease 2019 (COVID-19) was promulgated in China in December 2019 and was
subsequently affirmed as a global pandemic by the World Health Organization (WHO) in early 2020 [1,2].
Subsequently, governments worldwide introduced several public health measures to contain its’ impact in
the absence of efficient medications and vaccines [2-4]. The public health measures introduced across Africa
included social distancing, contact tracing, curfews, and limiting face-to-face interactions. Alongside this,
protection consists of wearing face masks, sanitizing, and washing hands [2,5-7]. In addition, there was the
closure of educational establishments as well as the closure of ambulatory care clinics [8,9]. As a result,
there was a considerable reduction in access to healthcare services among patients suffering from chronic
illnesses and other conditions in the initial phases of the pandemic brought about by restrictions in
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movement, the reluctance of patients to attend hospital clinics for apprehension of contracting COVID-19,
as well as job losses among patients especially in low- and middle-income countries (LMICs) affecting their
ability to pay for travel costs to clinics alongside other essentials [10-16].

Any loss of income, coupled with an increase in travel costs, is especially important among LMICs where
there can already be high patient co-payments for medicines and physician visits, exacerbating the
catastrophic impact on patients and other members of their households infected with COVID-19. This will
adversely impact seeking and funding care, particularly for managing non-communicable diseases (NCDs)
[15,17-20]. There was also a general concern across countries that patients with NCDs received less attention
than those with infectious diseases as resources within healthcare systems were shifted to tackle the
pandemic [10,15,21,22]. This was seen, for instance, in the USA, where there was a significant reduction in
patients admitted with acute cardiovascular illnesses, including heart failure, following the pandemic
[23,24]. Across Europe, there was also a reduction in stroke patients seeking hospital care during the initial
phases of the pandemic because of lockdown and other measures [10,25].

There are concerns generally with the therapeutic intervention of patients with NCDs because of movement
control orders and other approaches with COVID-19 exacerbating the situation with NCDs, especially
among LMICs, where NCDs such as diabetes and hypertension are still considerably underdiagnosed globally
[15,21]. Healthcare services generally were also appreciably affected by the pandemic and its consequences
among LMICs [3,13,26-30]. For instance, among LMICs, the pandemic resulted in shortages of medicines and
increased lead times for their procurement as many LMICs relied heavily on developed countries and funded
programs to supply these [3,31,32].

Cancer care is no exception, with appreciable concerns with identifying and initiating care, including those
with breast carcinoma, across countries, including LMICs, especially during the early stages of the COVID-19
pandemic [33-39]. We have seen in many LMICs that the number of freshly diagnosed and reported cancer
cases was reduced following lockdown measures. Alongside this, patients often presented with more
advanced cancers when first seen by physicians due to reduced access to healthcare services during the
pandemic [36,39-41]. Overall, the care of patients with cancer was disrupted in 88.2% of treatment centers
globally due to the pandemic and associated activities [42]. This includes delays to surgery and radiotherapy
[34,43,44].

The principal causes of service commotion to the care of malignancy cases in African countries were travel
restrictions and clinic closures [45,46]. This, along with staff shortages and reduced access to effective
treatments, including high costs of travel, appreciably impacted care delivery and outcomes across
countries, including among African countries [34,42,44,46-49]. In the case of patients with breast
malignancy, there was typically an increase in the prescribing of neo-adjuvant endocrine or chemotherapy
therapy depending on the endocrine status of patients, in view of delays with surgery, as well as de-
escalation, i.e., from IV to oral therapy, where this was possible [30,39,50-53]. More generally, a re-
adjustment of treatment regimens, e.g., administering paclitaxel every 21 days rather than seven [30,39] and
instigating telemedicine for follow-up care where this was practical and possible [54,55]. This is because
approaches such as telemedicine require the necessary facilities and resources to work successfully. This was
not always the case at the start of the pandemic in Africa, with many homes struggling, for instance, with
internet and IT facilities [8].

Overall, the pandemic and associated measures increased concern with the management of patients with
cancer across countries as cancer continues to be a leading cause of morbidity and mortality worldwide, with
an estimated 18.1 million new cases globally in 2018 alone [56]. Currently, in Kenya, almost 7% of the
national death rate is due to cancer. Consequently, cancer is now the 3rd prominent source of death in
Kenya and is rising [45,56,57]. Many patients with suspected or actual cancer are usually referred to the
national hospital, Kenyatta National Hospital (KNH), with a bed capacity of 2000 patients, in Kenya since
regional hospitals currently have limited capacity and resources to offer comprehensive oncology services
[45]. This is like several other African countries where specialist facilities for managing patients with cancer
within the public system, including managing patients with cancer, are concentrated in specialist regional
centers [58]. Following the implementation of government policies to contain COVID-19, notably lockdown
measures, including curfews, a considerable number of patients across Africa, including Kenya, were unable
to travel to specialist hospitals to seek care for their condition [46]. In addition, in Kenya and other African
countries, there was also an increase in travel costs alongside a loss of income among patients due to the
inability to work, further impacting the ability of patients to access services at specialist hospitals including
KNH [59]. Other factors that are likely to have affected service delivery and uptake, including among African
countries including Kenya, included an overwhelmed healthcare workforce and fear among cancer patients
of contracting COVID-19 when attending hospital clinics [30,45].

However, currently, in Kenya, the magnitude to which the COVID-19 pandemic adversely affected care
delivery for patients with cancer, including chemotherapy services, is unknown. This is a concern given the
rising cancer prevalence and mortality rates across Kenya, like other African countries [58,60], and concerns
generally with the extent of cancer services available in Kenya versus higher-income countries [58,61].
Consequently, this study sought to address this evidence gap by determining the trends of anticancer
medicine utilization in KNH previously and ongoing the COVID-19 pandemic. Alongside this, the study aims
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to identify possible factors adversely affecting the uptake of these services. The findings can subsequently
help to guide the establishment of future policies and procedures to improve the care of these priority
patients in Kenya during future pandemics, building on current knowledge [45,58,61].

The findings of this study were presented as a poster at the International Conference on
Pharmacoepidemiology in August 2023 in Copenhagen, Denmark. The abstract has been published in the
Pharmacoepidemiology and Drug Safety Journal, Volume 31, 672-672, 2022.

Materials And Methods
The methodology (Figure 1) has already been described in detail [61], which is summarized below and builds
on a recent review of the impact of COVID-19 on the management of patients with breast cancer, especially
among LMICs [39].

FIGURE 1: The schematic diagram of the study method of this research
Notes: This figure has been drawn with the premium version of BioRender (https://biorender.com/; accessed on 8
November 2023) with license number UC262E9JTT. Image credit: Susmita Sinha.

Study site and duration
This cross-sectional research was undertaken between July and September 2021 among patients attending
the Cancer Treatment Centre at KNH for chemotherapy. Before the pandemic, KNH was typically treating
approximately 40 patients daily.
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Study population, recruitment, and sampling
The Cochran (1977) formula was used to estimate the study sample size [62], building on Lou et al.
(2020) [63], to arrive at an estimated sample size of 293 patients.

Adult patients (>18 years) receiving out-patient chemotherapy services, cancer in-patients, as well
as patients receiving other treatment modalities, including radiotherapy, palliative care, and surgery, who
all agreed to participate in the study were included. All others were excluded. A simple randomization
procedure was used to recruit 14 patients daily [61], with each eligible patient given a unique serial number.

Data collection instruments including the retrospective data
Specific questionnaires were developed by the principal authors (IMN, SO, FO) using their considerable
experience as no specific questionnaires were available in the literature. This included the data collection
tool for the retrospective data regarding clinic attendance before the pandemic. This approach has been used
before in similar African situations [3,4,8,64-67]. The questionnaire was subsequently pre-tested to enhance
its validity, reliability, and robustness among 10 KNH Cancer Treatment Centre research participants. Based
on the pre-testing results, the questionnaire was slightly modified, with a revised questionnaire
subsequently submitted to the Ethics Committee at KNH [61].

Details on clinic attendance from January 2019 to December 2020 were abstracted by the principal
investigator (IMN) from the patient’s records to provide baseline data [61].

Data collection and patient recruitment
Data were collected for the prospective study using the developed patient questionnaire by the principal
investigator (IMN). Patients were asked in Kiswahili if they were unable to understand the questions in
English [61]. Data collection occurred daily, before or during the patients’ chemotherapy sessions either in a
specially designated room or in the chemotherapy infusion room [61]. A time series analysis was performed
to evaluate the trends in chemotherapy utilization among patients before and during the pandemic [61].

Data management and analysis
Details of data management and analysis can be found in Njung’e IM's study [61].

Ethical considerations
Ethical approval was obtained from the Kenyatta National Hospital/University of Nairobi Ethics and
Research Committee (KNH-UoN-ERC) with reference number P120102/2021, dated 19th July 2021.
Respondents’ written informed consent was requested individually and voluntarily before answering the
questionnaire, free from coercion. Each patient was provided with a comprehensive study description before
giving informed consent, verbally and by signing the consent form. Those who could not sign provided their
thumbprint.

There were immediate benefits to patients participating in the study, whereby those patients in need of
assistance were referred to a social worker for further assessment. This included patients who showed
evidence of defaulting their therapy through missing appointments, as well as those who verbally expressed
that they had problems listed in the referral form. Alongside this, patients gained additional information
from healthcare workers who directly attended to the participating patients and felt they were in need based
on their professional opinion.

Results
Key results are summarized in this section building on earlier comprehensive findings [61]. This includes two
distinctive periods for the study, 2019 to 2020, i.e., before the COVID-19 pandemic and associated lockdown
activities and in 2021 following the initial lockdown measures.

Patients' socio-demographic characteristics
A total of 241 patients were recruited into the study, with the majority being female (164, 68%). Most
patients were above 50 years (156, 65%), with a mean age of 55 and a median age of 54 (21-90) years. Most
recruited patients were married (180, 74.7%), and just under 70% (167, 69.3%) were unemployed. Nearly
three-quarters of the recruited patients (180, 74.7%) were not residing in Nairobi, which had implications
regarding their access to care during the pandemic and unemployment status.

Of the recruited patients, 47.3% had attained secondary-level education. Of the patients, 37.8% had a
comorbidity, with the most prevalent being hypertension at 23.7%. Only 1.7% of patients stated that they
consumed alcohol (Table 1).
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Variable Category Frequency (n = 241) Percentage (%)

Sex Male 77 32.0

 Female 164 68.0

Age group 20-35 years 18 7.5

 36-50 years 66 27.5

 51-60 years 76 31.7

 60+ years 80 33.3

 Non-response 1 0.4

Age Mean; median; range; IQR 55.0; 54.0; 21-90; 17

Residence Outside Nairobi 180 74.7

 Within Nairobi 61 25.3

“Marital status” “Single” 53 22.0

 “Married” 180 74.7

 “Widowed’ 8 3.3

Employment status Unemployed 167 69.3

 Self-employed 53 22.0

 Employed 21 8.7

“Level of education” “Primary and below” 96 39.8

 “Secondary” 114 47.3

 “Tertiary” 31 12.9

“Presence of comorbidity” “No,” “Yes” 150, 91 62.2, 37.8

“Number of comorbidities” “None,” “One” 150, 82 62.2, 34.0

 “Two” 8 3.3

 “Three” 1 0.4

Alcohol consumption No 237 98.3

 Yes 4 1.7

TABLE 1: Details of study participants
Note: All quoted parts denote reference [61].

Cancer-related characteristics
More than half of the recruited patients had either breast cancer (79, 32.8%), cervical cancer (36, 14.9%), or
prostate cancer (33, 13.7%). The remaining 93 patients had other cancers, which included colon,
nasopharyngeal, endometrial, lung, and esophageal cancer, as well as multiple myeloma and leukemia
(Table 2).
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Serial number Cancer type Frequency (n = patients) Percentage

1 Breast 79 32.8%

2 Cervical 36 14.9%

3 Prostate 33 13.7%

4 Colon 19 7.9%

5 Nasopharyngeal 8 3.3%

6 Endometrial 6 2.5%

7 Lung 5 2.1%

8 Esophageal 5 2.1%

9 Multiple myeloma 3 1.2%

10 Lymphoma 3 1.2%

11 Leukemia 2 0.8%

12 Gastric, anal, osteogenic, renal, tongue 1 patient for each cancer 0.4% each

13 Others 37 15.1%

 Total 241 100

TABLE 2: Types of cancers among study participants

A total of 141 participants had their cancer staged, with 17 (7.1%) having stage I disease and 45 (22.4%)
having stage II disease. Stage III and IV disease comprised 73 (30.3%) and 47 (19.5%) patients, respectively.
Fifty (20.7%) patients had cancer cases that were not staged (I-IV).

Attendance at the chemotherapy sessions
Table 3 gives details of chemotherapy sessions before and during the pandemic.

Activity Key findings

Initiation of
chemotherapy
sessions

85.1% of patients had their chemotherapy started before the COVID-19 pandemic. The remaining patients had their
chemotherapy initiated during the COVID-19 lockdown restrictions.

Scheduling of
chemotherapy
sessions

63.9% (154 patients) had been scheduled for three to seven chemotherapy appointments when COVID-19 restrictions
began in March 2020. 14.9% (36 patients) subsequently missed at least one appointment; however, 85.1% (205 patients)
did not miss one appointment during the tight COVID-19 restrictions. 31 of the 36 patients who missed at least one
appointment waited until lockdown measures were eased before visiting the hospital. Of the remainder, four patients
received their therapy from a nearby facility, and one patient was referred to a different healthcare facility for assistance.

Oral cancer
medicine
availability

Of those participating patients on oral chemotherapy, 7.4% (5 patients) had no medicines and skipped their appointment,
and 30.9% (21 patients) bought their prescribed medication from a chemist (community pharmacy). Overall, over half of
the pertinent patients had sufficient stock that they used during the lockdown period.

TABLE 3: Details of chemotherapy sessions before and during the pandemic

Challenges encountered during the COVID-19 pandemic
The challenges encountered by participating cancer patients were more pronounced during the COVID-19
pandemic (Table 4). The principal challenge faced was the loss of income following the COVID-19
restrictions (202, 83.8%), followed by a considerable increase in travel fares (165, 68.5%). Subsequently, poor
clinical outcomes in the event of healthcare workers’ strikes during the pandemic (123, 51.0%) were noted.

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 6 of 16

javascript:void(0)
javascript:void(0)


Challenges During COVID-19, n (%) Before COVID-19, n (%) p-value

Markdown of earnings “202 (83.8%)” “148 (61.4%)” “<0.001”

Raise in transport cost “165 (68.5%)” “14 (5.8%)” “<0.001”

“Poor clinical outcomes vs. health workers strike” “123 (51.0%)” “16 (6.6%)” “<0.001”

“Long waiting time” “120 (49.8%)” “53 (22.0%)” “<0.001”

“Living on the outskirts of Nairobi” “112 (46.5%)” “57 (23.7%)” “<0.001”

“Rescheduled appointments” “25 (10.4%)” “11 (4.6%)” “0.003”

“Others” “24 (10.0%)” “18 (7.5%)” “0.377

“None” “10 (4.1%)” “55 (22.8%)” “<0.001”

“Difficulty getting an appointment” “7 (2.9%)” “5 (2.1%)” “0.754”

TABLE 4: Challenges encountered before and throughout the COVID-19 pandemic
Note: All quoted parts denote reference [61].

Association between different variables and missed clinic
appointments
Table 5 highlights key findings from the bivariate analysis and challenges with missed appointments.

Key finding Analysis

Married patients vs.
single patients

Married patients were 3.55 times more likely to miss an appointment than patients who were single: OR (95%
CI): 3.55 (1.04, 12.07), p = 0.043.

Patients who called
their physician during
the pandemic

These patients were 2.95 times more likely to miss an appointment than those who did not call their doctor
during the pandemic: OR (95% CI): 2.95 (1.04, 8.37), p = 0.041.

Key challenges
associated with missed
appointments during
the pandemic

Key challenges included: Hikes in travel fares during the pandemic: OR (95% CI): 4.33 (1.47, 12.73), p = 0.008.
Rescheduled appointments: OR (95% CI): 6.00 (2.46; 14.66), p < 0.001. Difficulty in getting to appointments: OR
(95% CI): 16.37 (3.04, 88.09), p = 0.001. Living in the outskirts of Nairobi: OR (95% CI): 2.66 (1.26, 5.61), p =
0.010.

TABLE 5: Missed appointments and challenges during the COVID-19 pandemic and associated
lockdown measures

Independent predictors of missed appointments
Table 6 included independent predictors of missed appointments during the pandemic.
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Key finding Analysis

Marriage status
Married patients in this research were 6.31 times (95% CI: 1.36, 29.23; p = 0.019) more likely to miss an
appointment than their single counterparts

Comorbidity
Patients with comorbidity 2.46 times more likely to miss an appointment compared with those with no
comorbidities (95% CI: 1.05, 5.75; p = 0.038)

Increase in travel costs
to KNH

Participating patients who faced an increase in travel costs to KNH during the pandemic were 4.56 times more
likely to fail to keep their appointments (95% CI: 1.35, 15.47; p = 0.015

Appointments re-
organized/re-scheduled

Participating patients who had their appointments reorganized during the pandemic had a 7.84-fold higher
probability of missing an appointment (95% CI: 2.66, 23.08; p < 0.001)

Getting an appointment
Participating patients who had struggled to get an appointment during the pandemic were 31.50 times more
prone to miss an appointment (95% CI: 4.32, 229.70; p = 0.001)

TABLE 6: Independent predictors of missed appointments
KNH: Kenyatta National Hospital.

However, these findings should be deciphered with care in view of the small number of patients who missed
their appointments as well as uncertainty due to the wide confidence intervals.

Availability of medicines before and after the pandemic from the
patients’ perspective
Most participating patients before the pandemic stated that medications were freely accessible, with only
one (0.4%) reporting poor availability of necessary medicines. A comparable situation was witnessed
throughout the COVID-19 period, with only eight (3.3%) participating patients reporting they were hardly
available, which was statistically significant (p < 0.001) (Table 7, building on Table 3). Of the participant
patients, 53.1% reported no change in the prices of oncology medicines during the pandemic.

“Medication availability” “Before COVID-19, (n, %)” “During COVID-19, (n, %)” “p-value”

On every occasion “40 (16.6%)” “25 (10.4%)”

“<0.001”
Nearly all occasions “87 (36.1%)” “61 (25.3%)”

Occasionally “113 (46.9%)” “147 (61.0%)”

Very seldom “1 (0.4%)” “8 (3.3%)”

TABLE 7: Medication availability before and during the COVID-19 pandemic
Note: All quoted parts denote reference [61].

Time series analysis of clinic attendance before and after the COVID-19
pandemic
A decrease in attendance appears to have begun in the pre-COVID-19 era (January to December 2019) and
sustained into the COVID-19 era (January to December 2020). The Lowess plot (Figure 2) showed that the
rate of decline increased substantially afterward the COVID-19 lockdown restriction measures were put into
place.
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FIGURE 2: Clinic attendance before and after the COVID-19 pandemic

Chemotherapy administration attendance subsequently gradually increased following the strident
deterioration during the COVID-19 lockdown period. This started rising again after July 2020, when the
controlling measures were raised; however, the turnout endured poorer associated with analogous months
in the previous year (2019).

Figure 3 shows the monthly attendance of existing and new patients at the oncology clinic and the total
attendance before and during the pandemic. Peak attendance generally occurred in July; the lowest was
observed in December 2019.

FIGURE 3: Monthly clinic attendance before and during the COVID-19
pandemic

In January and February 2020, i.e., before the restrictions for COVID-19 were introduced, attendance was
notably lower than in the previous year. In addition, from July 2019, there was a sturdy waning in repeat
outpatient attendance even before COVID-19 restrictions were introduced. This decline endured and
touched its nethermost point in April 2020, which applied to new cases and repeat visits from existing
patients.

After April 2020, attendance enhanced, peaked in July, and remained constant until the end of 2020.
Conversely, it was vibrant that after April 2020, presence was extremely worse paralleled to comparable
months in the preceding year. There was petite seasonal changeability regarding freshly reported cases, with
virtually incessant monthly attendance all around the year. Attendance of new cases of cancer patients
reached its highest point in December 2020.

Since total attendance and the attendance by existing patients were very similar, a trend line was only fitted
for total attendance (Figure 4).
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FIGURE 4: Trend in the outpatient attendance

The collaboration term of the out-patient attendance (p = 0.041) was statistically significant. This exhibited
that mean attendance declined over time, with a distinctive change point in June 2020. Regarding existing
patients, the interaction term was statistically insignificant (p = 0.121). According to the interaction term for
the linear equation of new patients, it was statistically significant (p = 0.032), and the change point occurred
in June 2020. Whilst mean attendances were decreasing, there was an overall increase in the number of new
patients, with Figure 5 showing little seasonal variability [61].

FIGURE 5: Trend in attendance of new cancer patients

Discussion
This appears to be the first published study in Kenya to determine the impact of restrictions introduced at
the onset of the COVID-19 pandemic to restrict its spread on out-patient attendance among cancer patients
in Kenya and the subsequent utilization of chemotherapy services. These findings build on the dissertation
of Njung’e IM [61], as well as the concerns of Kassaman et al. (2020) [45] and Umar et al. (2022) [58], which
showed that issues of travel times and costs, alongside the restriction measures, had a profound impact on
patients accessing cancer care during the pandemic [45,58].

Our findings showed that the utilization of scheduled chemotherapy services among participating cancer
patients abridged noticeably in 2020, paralleled with the analogous period in 2019, with the lower off more
noticeable from April to June 2020. This no doubt reflects the impact of the lockdown actions initiated by the
Government in Kenya to control the spread of the virus, with no effective treatments or vaccines being
available at the start of the pandemic [45,58,68]. Similar findings were seen in Morocco, where there was a
24% reduction in cancer case admissions from March to April 2020 when lockdown and other measures were
implemented compared to 2019 [30]. Alongside this, the introduction of lock-down measures similarly
affected the administration of chemotherapy across various countries [39,46,69-71]. The panic of contact
with COVID-19, the restructuring of healthcare facilities, and economic barriers, including the increase in

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 10 of 16

https://assets.cureus.com/uploads/figure/file/815900/lightbox_585bc470879511ee90f01bf83872c2f8-Updated-17-nov-Santosh-Figure-4_.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/815906/lightbox_2f165160879611eea17357b9a94a455d-Updated-17-nov-Santosh-Figure-5.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


travel costs exacerbated by the loss of incomes, further affected patients’ attendance of chemotherapy
appointments across countries, especially among LMICs [30,39,46,72,73].

A significant proportion of participating patients in our study also had a fear of contracting COVID-19
whilst attending hospital clinics for their cancer care. However, encouragingly, this fear did not appear to
deter patients in our study from seeking chemotherapy services, which seems to be different from the
findings in other studies [45,46,74]. Generally, healthcare providers should take responsibility for providing
clear and essential information to cancer patients to minimize their anxiety and distress (Figure 6).
Information provided to patients should be from authentic resources such as the national public agencies.
This is particularly important during pandemics as there have been appreciable distorted reports and news
regarding COVID-19 and its management, negatively impacting care delivery [64,75-77].

FIGURE 6: Showing schema of multiple approaches that were done to
provide treatment to cancer patients during the COVID-19 pandemic
Note: This figure has been drawn with the premium version of BioRender (https://biorender.com/ accessed on 8
November 2023) with license number CF262IWEB8. Image credit: Susmita Sinha.

There has also been a rise in telemedicine approaches for follow-up across countries because of the COVID-
19 pandemic and associated containment procedures and methods, in addition to reducing the financial
burden on patients [39,54,55,72,73]. However, telemedicine was not widely adopted in our study, although a
limited number of cases could consume telemedicine by making a phone call to their serving doctor. Having
said this, this hybrid approach is likely to grow across countries, especially if it reduces the financial burden
on patients as well as reducing the risk of immunocompromised patients acquiring infections from clinic
attendance during successive waves of future pandemics.

Of interest was that clinic attendance declined in our study before the COVID-19 pandemic. Possible
reasons for this include the death of patients whilst on therapeutic intervention, their remission on
completion of therapy, actual delays in treatment, and/or issues of affordability among patients with
transport costs [45,78,79]. Treatment delays can also be due to laboratory testing processes,
uncommunicated changes in day-of-treatment orders, discrepancies in care plans, delays of doctor
instructions, and privation of covering to furnish for treatment financial outlay [80]. Overall, “14.9% of
patients missed at least one scheduled appointment between March 2020 and December 2020 when the
COVID-19” [60] constraints were in place, with similar outcomes regarding the pervasiveness of missed
chemotherapy appointments. Similar findings were seen by Jazieh et al. (2020) among 365 cancer centers
across 54 countries [42]. This is a concern as missed appointments have the potential for greater morbidity
and mortality if not adequately addressed [81,82].

Given that a significant proportion of patients missed chemotherapy sessions in our study, it is critical to
examine participating patients' measures to mitigate against the effects of missed appointments and the
rationale for escaping treatment. The principal reasons for missed visits in our study included an appreciable
increase in travel fares, living on the outskirts of Nairobi, rearranged appointments, and difficulty getting an
appointment. The introduction of curfews as well as social distancing regulations and travel bans from rural
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areas and other counties in Kenya to the principal county, Nairobi, resulted in an appreciable increase in
fares [61]. The impact of this increase was confounded by the rise in unemployment during the pandemic;
with this increase, it was detected to be a sovereign forecaster of missed chemotherapy appointments with
an odds ratio of 4.56, like other studies in Kenya [45].

The locality of a participating patient’s physical residence was also important when lockdown restrictions
were implemented in our study, with Nairobi, the capital city, in total lockdown. A significant proportion of
patients in our study (74.6%) lived outside of Nairobi, which has implications for accessing cancer care
alongside the impact of an appreciable increase in fares, like the findings from other studies [44,46,72].
Rescheduling appointments and difficulty getting to appointments were appreciably associated with missed
chemotherapy sessions in our study, delaying timely access to cancer care, like other studies in Kenya and
beyond [30,34,45,58,73]. The introduction of cancer care facilities closer to patients’ homes, especially for
patients living in rural areas, along with new approaches to the care of patients, including telemedicine
facilities for follow-up, should now be considered in countries, including Kenya, in preparedness for the next
pandemic. We will continue to monitor the situation.

In our study, comorbidity or multi-comorbidity was also an independent predictor of missed chemotherapy
appointments. Increased toxicity with chemotherapy treatments, frailty, and treatment delays do impact
negatively on the use of chemotherapy, which may be a factor for missed appointments in our study [83-86].
Consequently, patients with cancer could benefit from a one-stop healthcare delivery point when being
treated that takes into consideration their other health needs. In addition, introducing a prompt feedback
mechanism helps address any concerns raised regarding the potential side effects of any prescribed
medications, the diagnoses made, and the potential implications for them and their family.

Multivariate analysis in our study also suggested that the marital status of participating patients was an
independent predictor for missed chemotherapy sessions, with those who were married more likely to miss
chemotherapy appointments than unmarried patients. This appears to be counter-intuitive since married
patients are presumed to lead more organized and planned lives, contrary to the findings of other studies
[87]. However, a possible cause could be a lack of moral support from their partner, particularly if they do not
have any illness themselves, versus family members. This will be explored further in future studies.

Limitations of this study
There are several limitations to our study. Firstly, the study was conducted in a single institution for the
stated reasons, limiting the generalizability of the results. However, we believe this is less of an issue in
Kenya given the current organization of public cancer services in the country similar to other African
countries. Secondly, the study only focused on one form of cancer treatment and did not include all the
other modalities used to manage cancer patients. However, chemotherapy is recognized as a cornerstone of
managing patients with cancer. Thirdly, we used self-reported questionnaires. This though reflects concerns
with record keeping in paper-based records, which is similar to other African countries. However, this is less
of an issue here assisted by the comprehensive health records from the oncology department at KNH. There
are always concerns with the accuracy of recall by patients and any associated bias. Fourthly, there are
always concerns with time series analysis in view of the chosen time intervals. Fifthly, we are also aware that
we did not explore further key advances such as telemedicine. However, despite these limitations, we
believe the current findings are robust providing guidance for the future not only to key stakeholders in
Kenya but also beyond to other African countries.

Conclusions
In conclusion, our study found that the measures to address the COVID-19 pandemic and fears among
patients negatively impacted the utilization of chemotherapy services among cancer patients at KNH. As a
result, policymakers need to develop interventions that help mitigate the effects of the pandemic on the
delivery of cancer care nationally and regionally in Kenya and other LMICs, with consideration of the long-
term insinuations of the pandemic on the clinical outcomes of patients with cancer. This is important given
the increasing priority for treating cancer patients across countries, given the increase in recent years with
subsequent implications on the morbidity and mortality of patients. Based on our study findings and the
implications, cancer treatment facilities should be increased in rural areas in Kenya and across Africa and
other similar LMICs. Decentralizing current cancer facilities should positively impact the approachability or
user-friendliness of cancer care among all patients and reduce the monetary encumbrance accompanying
delivering cancer care in Kenya, especially with increased travel costs, and across LMICs.

Telemedicine is helping to revolutionize cancer care delivery by providing prompt feedback and follow-up
support. Consequently, telemedicine is here to stay and should be widely adopted in Kenya. However, there
must be safeguards to maintain the quality of care as well as provide safe and confidential interaction
between healthcare professionals and patients. Furthermore, patients booked for telemedicine consultations
should be appraised on a case-to-case basis. Telemedicine also requires the necessary facilities in patients’
homes, which was not always the case at the start of the pandemic. Other suggested measures in
preparedness for future pandemics include the need to adjust the dosing schedules for chemotherapy as well
as replace IV with oral alternatives where possible. Such actions should diminish hospital visits while
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safeguarding cancer patients from travel and clinic attendance vulnerabilities during future pandemics. In
addition, it enhances the possibility of telemedicine consultations. Nonetheless, these adjustments should
have pertained on a case-by-case basis, and any changes in medicines prescribed or administration routes
altered should be comprehensively assessed so as not to make concessions to the beneficial therapeutic
effect for patients. Reorganizing healthcare possessions and supplies, including the potential delivery of
other health services together with cancer care in patients with comorbidities, should help improve their
subsequent care. The well-being of patients with cancer also needs to be prioritized going forward, given
increasing rates, especially if patients have fears about clinic attendance and/or concerns that their
diagnosis and treatment are being upset by movement control orders and other procedures. Public health
messaging regarding the prevention and management of patients with cancer during the pandemic is also
essential, given the extent of misinformation regarding COVID-19 that was seen in practice. Pertinent use
of social media could also help here.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Mainul Haque, Irene Mumbi Njunge, Faith Okalebo, Amanj Kurdi, Santosh Kumar,
Susmita Sinha, Nihad Adnan, Johanna C. Meyer, Brian Godman, Sylvia Opanga

Acquisition, analysis, or interpretation of data:  Mainul Haque, Irene Mumbi Njunge, Faith Okalebo,
Amanj Kurdi, Santosh Kumar, Susmita Sinha, Nihad Adnan, Johanna C. Meyer, Brian Godman, Sylvia
Opanga

Drafting of the manuscript:  Mainul Haque, Irene Mumbi Njunge, Faith Okalebo, Amanj Kurdi, Santosh
Kumar, Susmita Sinha, Nihad Adnan, Johanna C. Meyer, Brian Godman, Sylvia Opanga

Critical review of the manuscript for important intellectual content:  Mainul Haque, Irene Mumbi
Njunge, Faith Okalebo, Amanj Kurdi, Santosh Kumar, Susmita Sinha, Nihad Adnan, Johanna C. Meyer, Brian
Godman, Sylvia Opanga

Supervision:  Mainul Haque, Irene Mumbi Njunge, Faith Okalebo, Amanj Kurdi, Santosh Kumar, Susmita
Sinha, Nihad Adnan, Johanna C. Meyer, Brian Godman, Sylvia Opanga

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Kenyatta National
Hospital/University of Nairobi Ethics and Research Committee (KNH-UoN-ERC) issued approval
P120102/2021. Approval to conduct the study was sought from the Kenyatta National Hospital/University of
Nairobi Ethics and Research Committee (KNH-UoN-ERC) with Reference No.: P120102/2021; dated 19th July
2021. Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The findings of this study were presented as a poster at the International Conference on
Pharmacoepidemiology in August 2023 in Copenhagen, Denmark. The abstract has been published in the
Pharmacoepidemiology and Drug Safety Journal, Vol 31, 672-672, 2022.

References
1. Zhu N, Zhang D, Wang W, et al.: A novel coronavirus from patients with pneumonia in China, 2019 . N Engl J

Med. 2020, 382:727-33. 10.1056/NEJMoa2001017
2. Ayouni I, Maatoug J, Dhouib W, Zammit N, Fredj SB, Ghammam R, Ghannem H: Effective public health

measures to mitigate the spread of COVID-19: a systematic review. BMC Public Health. 2021, 21:1015.
10.1186/s12889-021-11111-1

3. Ogunleye OO, Basu D, Mueller D, et al.: Response to the novel corona virus (COVID-19) pandemic across
Africa: successes, challenges, and implications for the future. Front Pharmacol. 2020, 11:1205.
10.3389/fphar.2020.01205

4. Godman B, Haque M, Islam S, et al.: Rapid assessment of price instability and paucity of medicines and
protection for COVID-19 across Asia: findings and public health implications for the future. Front Public
Health. 2020, 8:585832. 10.3389/fpubh.2020.585832

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 13 of 16

https://dx.doi.org/10.1056/NEJMoa2001017
https://dx.doi.org/10.1056/NEJMoa2001017
https://dx.doi.org/10.1186/s12889-021-11111-1
https://dx.doi.org/10.1186/s12889-021-11111-1
https://dx.doi.org/10.3389/fphar.2020.01205
https://dx.doi.org/10.3389/fphar.2020.01205
https://dx.doi.org/10.3389/fpubh.2020.585832
https://dx.doi.org/10.3389/fpubh.2020.585832


5. Talic S, Shah S, Wild H, et al.: Effectiveness of public health measures in reducing the incidence of COVID-
19, SARS-CoV-2 transmission, and COVID-19 mortality: systematic review and meta-analysis. BMJ. 2021,
375:e068302. 10.1136/bmj-2021-068302

6. Girum T, Lentiro K, Geremew M, Migora B, Shewamare S, Shimbre MS: Optimal strategies for COVID-19
prevention from global evidence achieved through social distancing, stay at home, travel restriction and
lockdown: a systematic review. Arch Public Health. 2021, 79:150. 10.1186/s13690-021-00663-8

7. Sohrabi C, Alsafi Z, O'Neill N, et al.: World Health Organization declares global emergency: a review of the
2019 novel coronavirus (COVID-19). Int J Surg. 2020, 76:71-6. 10.1016/j.ijsu.2020.02.034

8. Etando A, Amu AA, Haque M, et al.: Challenges and innovations brought about by the COVID-19 pandemic
regarding medical and pharmacy education especially in Africa and implications for the future. Healthcare
(Basel). 2021, 9:1722. 10.3390/healthcare9121722

9. Sharma P, Chowdhury K, Kumar S, et al.: A pilot study regarding the consequences of the COVID-19
pandemic on healthcare education in India and the implications. Adv Hum Biol. 2022, 12:180-9.
10.4103/aihb.aihb_34_22

10. Palmer K, Monaco A, Kivipelto M, et al.: The potential long-term impact of the COVID-19 outbreak on
patients with non-communicable diseases in Europe: consequences for healthy ageing. Aging Clin Exp Res.
2020, 32:1189-94. 10.1007/s40520-020-01601-4

11. Czeisler MÉ, Marynak K, Clarke KE, et al.: Delay or avoidance of medical care because of COVID-19-related
concerns - United States, June 2020. MMWR Morb Mortal Wkly Rep. 2020, 69:1250-7.
10.15585/mmwr.mm6936a4

12. Egger D, Miguel E, Warren SS, et al.: Falling living standards during the COVID-19 crisis: quantitative
evidence from nine developing countries. Sci Adv. 2021, 7:eabe0997. 10.1126/sciadv.abe0997

13. Yadav UN, Rayamajhee B, Mistry SK, Parsekar SS, Mishra SK: A syndemic perspective on the management of
non-communicable diseases amid the COVID-19 pandemic in low- and middle-income countries. Front
Public Health. 2020, 8:508. 10.3389/fpubh.2020.00508

14. Tagoe ET, Nonvignon J, van Der Meer R, Megiddo I, Godman B: Challenges to the delivery of clinical
diabetes services in Ghana created by the COVID-19 pandemic. J Health Serv Res Policy. 2023, 28:58-65.
10.1177/13558196221111708

15. Sabetkish N, Rahmani A: The overall impact of COVID-19 on healthcare during the pandemic: a
multidisciplinary point of view. Health Sci Rep. 2021, 4:e386. 10.1002/hsr2.386

16. Mou TJ, Afroz KA, Haq MA, et al.: The effect of socio-demographic factors in health-seeking behaviors
among Bangladeshi residents during the first wave of COVID-19. Healthcare (Basel). 2022, 10:483.
10.3390/healthcare10030483

17. Essue BM, Laba M, Knaul F, Chu A, Minh HV, Nguyen TKP, Jan S: Economic burden of chronic ill health and
injuries for households in low- and middle-income countries. Disease Control Priorities: Improving Health
and Reducing Poverty. 3rd Edition. Jamison DT, Gelband H, Horton S, Jha P, Laxminarayan R, Mock CN,
Nugent R (ed): The International Bank for Reconstruction and Development/The World Bank, Washington,
DC, USA; 2017. 147-81.

18. Aregbeshola BS, Khan SM: Out-of-pocket payments, catastrophic health expenditure and poverty among
households in Nigeria 2010. Int J Health Policy Manag. 2018, 7:798-806. 10.15171/ijhpm.2018.19

19. Khunti K, Aroda VR, Aschner P, et al.: The impact of the COVID-19 pandemic on diabetes services: planning
for a global recovery. Lancet Diabetes Endocrinol. 2022, 10:890-900. 10.1016/S2213-8587(22)00278-9

20. Rahman MM, Zhang C, Swe KT, et al.: Disease-specific out-of-pocket healthcare expenditure in urban
Bangladesh: a Bayesian analysis. PLoS One. 2020, 15:e0227565. 10.1371/journal.pone.0227565

21. Kluge HH, Wickramasinghe K, Rippin HL, Mendes R, Peters DH, Kontsevaya A, Breda J: Prevention and
control of non-communicable diseases in the COVID-19 response. Lancet. 2020, 395:1678-80.
10.1016/S0140-6736(20)31067-9

22. Chang AY, Cullen MR, Harrington RA, Barry M: The impact of novel coronavirus COVID-19 on
noncommunicable disease patients and health systems: a review. J Intern Med. 2021, 289:450-62.
10.1111/joim.13184

23. Rind IA, Cannata A, McDonaugh B, et al.: Patients hospitalised with heart failure across different waves of
the COVID-19 pandemic show consistent clinical characteristics and outcomes. Int J Cardiol. 2022, 350:125-
9. 10.1016/j.ijcard.2021.12.042

24. Bhatt AS, Moscone A, McElrath EE, et al.: Fewer hospitalizations for acute cardiovascular conditions during
the COVID-19 pandemic. J Am Coll Cardiol. 2020, 76:280-8. 10.1016/j.jacc.2020.05.038

25. Velilla-Alonso G, García-Pastor A, Rodríguez-López Á, et al.: Acute stroke care during the COVID-19
pandemic: reduction in the number of admissions of elderly patients and increase in prehospital delays.
Cerebrovasc Dis. 2021, 50:310-6. 10.1159/000514140

26. Garg S, Basu S, Rustagi R, Borle A: Primary health care facility preparedness for outpatient service provision
during the COVID-19 pandemic in India: cross-sectional study. JMIR Public Health Surveill. 2020, 6:e19927.
10.2196/19927

27. Mistry SK, Ali AR, Yadav UN, et al.: Older adults with non-communicable chronic conditions and their
health care access amid COVID-19 pandemic in Bangladesh: findings from a cross-sectional study. PLoS
One. 2021, 16:e0255534. 10.1371/journal.pone.0255534

28. Ghimire S, Shrestha A, Yadav UN, et al.: Older adults with pre-existing noncommunicable conditions and
their healthcare access amid COVID-19 pandemic: a cross-sectional study in eastern Nepal. BMJ Open. 2022,
12:e056342. 10.1136/bmjopen-2021-056342

29. Mohseni M, Ahmadi S, Azami-Aghdash S, et al.: Challenges of routine diabetes care during COVID-19 era: a
systematic search and narrative review. Prim Care Diabetes. 2021, 15:918-22. 10.1016/j.pcd.2021.07.017

30. Ammor YM, Kaïitouni ZI, Darfaoui M, Lalya I, Elomrani A, Khouchani M: Managing cancer patients during
COVID-19 pandemic: a North African oncological center experience. Pan Afr Med J. 2020, 35:144.
10.11604/pamj.supp.2020.35.144.24582

31. Uwizeyimana T, Hashim HT, Kabakambira JD, et al.: Drug supply situation in Rwanda during COVID-19:
issues, efforts and challenges. J Pharm Policy Pract. 2021, 14:12. 10.1186/s40545-021-00301-2

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 14 of 16

https://dx.doi.org/10.1136/bmj-2021-068302
https://dx.doi.org/10.1136/bmj-2021-068302
https://dx.doi.org/10.1186/s13690-021-00663-8
https://dx.doi.org/10.1186/s13690-021-00663-8
https://dx.doi.org/10.1016/j.ijsu.2020.02.034
https://dx.doi.org/10.1016/j.ijsu.2020.02.034
https://dx.doi.org/10.3390/healthcare9121722
https://dx.doi.org/10.3390/healthcare9121722
https://dx.doi.org/10.4103/aihb.aihb_34_22
https://dx.doi.org/10.4103/aihb.aihb_34_22
https://dx.doi.org/10.1007/s40520-020-01601-4
https://dx.doi.org/10.1007/s40520-020-01601-4
https://dx.doi.org/10.15585/mmwr.mm6936a4
https://dx.doi.org/10.15585/mmwr.mm6936a4
https://dx.doi.org/10.1126/sciadv.abe0997
https://dx.doi.org/10.1126/sciadv.abe0997
https://dx.doi.org/10.3389/fpubh.2020.00508
https://dx.doi.org/10.3389/fpubh.2020.00508
https://dx.doi.org/10.1177/13558196221111708
https://dx.doi.org/10.1177/13558196221111708
https://dx.doi.org/10.1002/hsr2.386
https://dx.doi.org/10.1002/hsr2.386
https://dx.doi.org/10.3390/healthcare10030483
https://dx.doi.org/10.3390/healthcare10030483
https://www.ncbi.nlm.nih.gov/books/NBK525289/pdf/Bookshelf_NBK525289.pdf
https://dx.doi.org/10.15171/ijhpm.2018.19
https://dx.doi.org/10.15171/ijhpm.2018.19
https://dx.doi.org/10.1016/S2213-8587(22)00278-9
https://dx.doi.org/10.1016/S2213-8587(22)00278-9
https://dx.doi.org/10.1371/journal.pone.0227565
https://dx.doi.org/10.1371/journal.pone.0227565
https://dx.doi.org/10.1016/S0140-6736(20)31067-9
https://dx.doi.org/10.1016/S0140-6736(20)31067-9
https://dx.doi.org/10.1111/joim.13184
https://dx.doi.org/10.1111/joim.13184
https://dx.doi.org/10.1016/j.ijcard.2021.12.042
https://dx.doi.org/10.1016/j.ijcard.2021.12.042
https://dx.doi.org/10.1016/j.jacc.2020.05.038
https://dx.doi.org/10.1016/j.jacc.2020.05.038
https://dx.doi.org/10.1159/000514140
https://dx.doi.org/10.1159/000514140
https://dx.doi.org/10.2196/19927
https://dx.doi.org/10.2196/19927
https://dx.doi.org/10.1371/journal.pone.0255534
https://dx.doi.org/10.1371/journal.pone.0255534
https://dx.doi.org/10.1136/bmjopen-2021-056342
https://dx.doi.org/10.1136/bmjopen-2021-056342
https://dx.doi.org/10.1016/j.pcd.2021.07.017
https://dx.doi.org/10.1016/j.pcd.2021.07.017
https://dx.doi.org/10.11604/pamj.supp.2020.35.144.24582
https://dx.doi.org/10.11604/pamj.supp.2020.35.144.24582
https://dx.doi.org/10.1186/s40545-021-00301-2
https://dx.doi.org/10.1186/s40545-021-00301-2


32. Ozawa S, Shankar R, Leopold C, Orubu S: Access to medicines through health systems in low- and middle-
income countries. Health Policy Plan. 2019, 34:iii1-3. 10.1093/heapol/czz119

33. Manso L, De Velasco G, Paz-Ares L: Impact of the COVID-19 outbreak on cancer patient flow and
management: experience from a large university hospital in Spain. ESMO Open. 2020, 4:e000828.
10.1136/esmoopen-2020-000828

34. Riera R, Bagattini ÂM, Pacheco RL, Pachito DV, Roitberg F, Ilbawi A: Delays and disruptions in cancer
health care due to COVID-19 pandemic: systematic review. JCO Glob Oncol. 2021, 7:311-23.
10.1200/GO.20.00639

35. Rodriguez GM, Ferguson JM, Kurian A, Bondy M, Patel MI: The impact of COVID-19 on patients with
cancer: a national study of patient experiences. Am J Clin Oncol. 2021, 44:580-7.
10.1097/COC.0000000000000865

36. Li J, Wang H, Geng C, et al.: Suboptimal declines and delays in early breast cancer treatment after COVID-
19 quarantine restrictions in China: a national survey of 8397 patients in the first quarter of 2020.
EClinicalMedicine. 2020, 26:100503. 10.1016/j.eclinm.2020.100503

37. Shinan-Altman S, Levkovich I, Tavori G: Healthcare utilization among breast cancer patients during the
COVID-19 outbreak. Palliat Support Care. 2020, 18:385-91. 10.1017/S1478951520000516

38. Berger NF, Zimmerman BS, Seidman D, et al.: Impact of the COVID-19 pandemic on cancer care and quality
of life for patients with breast and gynecologic malignancies: a single-center survey-based study. J Patient
Exp. 2022, 9:10.1177/23743735221077543

39. Prodhan AH, Islam DZ, Khandker SS, et al.: Breast cancer management in the era of COVID-19; key issues,
contemporary strategies, and future implications. Breast Cancer (Dove Med Press). 2023, 15:51-89.
10.2147/BCTT.S390296

40. Salem C, Hajj MA, Kourié H, et al.: Radiology management of a 'breast unit' during COVID-19 pandemic: a
single institution experience. Future Oncol. 2020, 16:2917-22. 10.2217/fon-2020-0585

41. Citgez B, Yigit B, Ucak R, Kaya C, Tufan AE, Yetkin SG: The change in incidence of breast cancer by stage:
how is it changed after the COVID-19 pandemic? A single-center retrospective study. Ann Ital Chir. 2021,
92:488-93.

42. Jazieh AR, Akbulut H, Curigliano G, et al.: Impact of the COVID-19 pandemic on cancer care: a global
collaborative study. JCO Glob Oncol. 2020, 6:1428-38. 10.1200/GO.20.00351

43. COVIDSurg Collaborative: Effect of COVID-19 pandemic lockdowns on planned cancer surgery for 15
tumour types in 61 countries: an international, prospective, cohort study. Lancet Oncol. 2021, 22:1507-17.
10.1016/S1470-2045(21)00493-9

44. Kugbey N, Ohene-Oti N, Vanderpuye V: COVID-19 and its ramifications for cancer patients in low-resource
settings: Ghana as a case study. Ecancermedicalscience. 2020, 14:ed99. 10.3332/ecancer.2020.ed99

45. Kassaman D, Kimani RW, Lusambili A: Challenges for cancer care during COVID-19 pandemic in Kenya:
policy implications. J Cancer Policy. 2020, 25:100247. 10.1016/j.jcpo.2020.100247

46. Nnaji CA, Moodley J: Impact of the COVID-19 pandemic on cancer diagnosis, treatment and research in
African health systems: a review of current evidence and contextual perspectives. Ecancermedicalscience.
2021, 15:1170. 10.3332/ecancer.2021.1170

47. Gheorghe A, Maringe C, Spice J, et al.: Economic impact of avoidable cancer deaths caused by diagnostic
delay during the COVID-19 pandemic: a national population-based modelling study in England, UK. Eur J
Cancer. 2021, 152:233-42. 10.1016/j.ejca.2021.04.019

48. Hanna TP, King WD, Thibodeau S, et al.: Mortality due to cancer treatment delay: systematic review and
meta-analysis. BMJ. 2020, 371:m4087. 10.1136/bmj.m4087

49. Abila DB, Ainembabazi P, Wabinga H: COVID-19 pandemic and the widening gap to access cancer services
in Uganda. Pan Afr Med J. 2020, 35:140. 10.11604/pamj.supp.2020.35.140.25029

50. Zhang H, Yin J, Wang X, et al.: Patients’ responses to the sudden interruption of chemotherapy during the
outbreak of the novel coronavirus: a cross-sectional study. Cancer Manag Res. 2021, 13:351-8.
10.2147/CMAR.S274525

51. Kiziltan G, Tumer BK, Guler OC, Ozaslan C: Effects of COVID-19 pandemic in a breast unit: is it possible to
avoid delays in surgical treatment?. Int J Clin Pract. 2021, 75:e14995. 10.1111/ijcp.14995

52. Elsamany S, Elbaiomy M, Zeeneldin A, et al.: Suggested modifications to the management of patients with
breast cancer during the COVID-19 pandemic: web-based survey study. JMIR Cancer. 2021, 7:e27073.
10.2196/27073

53. Di Lena É, Hopkins B, Wong SM, Meterissian S: Delays in operative management of early-stage, estrogen
receptor-positive breast cancer during the COVID-19 pandemic: a multi-institutional matched historical
cohort study. Surgery. 2022, 171:666-72. 10.1016/j.surg.2021.10.033

54. Olabumuyi AA, Ali-Gombe M, Biyi-Olutunde OA, et al.: Oncology practice in the COVID-19 pandemic: a
report of a Nigerian expert panel discussion (oncology care in Nigeria during the COVID-19 pandemic). Pan
Afr Med J. 2020, 36:153. 10.11604/pamj.2020.36.153.23662

55. Okeke M, Oderinde O, Liu L, Kabula D: Oncology and COVID-19: perspectives on cancer patients and
oncologists in Africa. Ethics Med Public Health. 2020, 14:100550. 10.1016/j.jemep.2020.100550

56. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A: Global Cancer Statistics 2018: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018,
68:394-424. 10.3322/caac.21492

57. World Health Organization (WHO) Africa. Kenya launches National Cancer Control Strategy 2017-2022 .
(2023). Accessed: November 6, 2023: https://www.afro.who.int/news/kenya-launches-national-cancer-
control-strategy-2017-2022.

58. Umar S, Chybisov A, McComb K, et al.: COVID-19 and access to cancer care in Kenya: patient perspective .
Int J Cancer. 2022, 150:1497-503. 10.1002/ijc.33910

59. Republic of Kenya - Ministry of Health. Kenya Cancer Policy 2019-2030 . (2020). Accessed: November 6,
2023: https://www.iccp-portal.org/system/files/plans/Kenya-Cancer-Policy-2020.pdf .

60. Atieno OM, Opanga S, Martin A, Kurdi A, Godman B: Pilot study assessing the direct medical cost of treating
patients with cancer in Kenya; findings and implications for the future. J Med Econ. 2018, 21:878-87.

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 15 of 16

https://dx.doi.org/10.1093/heapol/czz119
https://dx.doi.org/10.1093/heapol/czz119
https://dx.doi.org/10.1136/esmoopen-2020-000828
https://dx.doi.org/10.1136/esmoopen-2020-000828
https://dx.doi.org/10.1200/GO.20.00639
https://dx.doi.org/10.1200/GO.20.00639
https://dx.doi.org/10.1097/COC.0000000000000865
https://dx.doi.org/10.1097/COC.0000000000000865
https://dx.doi.org/10.1016/j.eclinm.2020.100503
https://dx.doi.org/10.1016/j.eclinm.2020.100503
https://dx.doi.org/10.1017/S1478951520000516
https://dx.doi.org/10.1017/S1478951520000516
https://dx.doi.org/10.1177/23743735221077543
https://dx.doi.org/10.1177/23743735221077543
https://dx.doi.org/10.2147/BCTT.S390296
https://dx.doi.org/10.2147/BCTT.S390296
https://dx.doi.org/10.2217/fon-2020-0585
https://dx.doi.org/10.2217/fon-2020-0585
https://pubmed.ncbi.nlm.nih.gov/34569473/
https://dx.doi.org/10.1200/GO.20.00351
https://dx.doi.org/10.1200/GO.20.00351
https://dx.doi.org/10.1016/S1470-2045(21)00493-9
https://dx.doi.org/10.1016/S1470-2045(21)00493-9
https://dx.doi.org/10.3332/ecancer.2020.ed99
https://dx.doi.org/10.3332/ecancer.2020.ed99
https://dx.doi.org/10.1016/j.jcpo.2020.100247
https://dx.doi.org/10.1016/j.jcpo.2020.100247
https://dx.doi.org/10.3332/ecancer.2021.1170
https://dx.doi.org/10.3332/ecancer.2021.1170
https://dx.doi.org/10.1016/j.ejca.2021.04.019
https://dx.doi.org/10.1016/j.ejca.2021.04.019
https://dx.doi.org/10.1136/bmj.m4087
https://dx.doi.org/10.1136/bmj.m4087
https://dx.doi.org/10.11604/pamj.supp.2020.35.140.25029
https://dx.doi.org/10.11604/pamj.supp.2020.35.140.25029
https://dx.doi.org/10.2147/CMAR.S274525
https://dx.doi.org/10.2147/CMAR.S274525
https://dx.doi.org/10.1111/ijcp.14995
https://dx.doi.org/10.1111/ijcp.14995
https://dx.doi.org/10.2196/27073
https://dx.doi.org/10.2196/27073
https://dx.doi.org/10.1016/j.surg.2021.10.033
https://dx.doi.org/10.1016/j.surg.2021.10.033
https://dx.doi.org/10.11604/pamj.2020.36.153.23662
https://dx.doi.org/10.11604/pamj.2020.36.153.23662
https://dx.doi.org/10.1016/j.jemep.2020.100550
https://dx.doi.org/10.1016/j.jemep.2020.100550
https://dx.doi.org/10.3322/caac.21492
https://dx.doi.org/10.3322/caac.21492
https://www.afro.who.int/news/kenya-launches-national-cancer-control-strategy-2017-2022
https://www.afro.who.int/news/kenya-launches-national-cancer-control-strategy-2017-2022
https://dx.doi.org/10.1002/ijc.33910
https://dx.doi.org/10.1002/ijc.33910
https://www.iccp-portal.org/system/files/plans/Kenya-Cancer-Policy-2020.pdf
https://www.iccp-portal.org/system/files/plans/Kenya-Cancer-Policy-2020.pdf
https://dx.doi.org/10.1080/13696998.2018.1484372


10.1080/13696998.2018.1484372
61. Njung’e IM. Impact of COVID-19 on utilization of chemotherapy services by patients attending Kenyata

National Hospital, Oncology Clinic. (2019). Accessed: November 18, 2023:
http://erepository.uonbi.ac.ke/bitstream/handle/11295/160694/Njunge_Impact%20of%20Covid-
19%20Pandemic%20on%20Utilizat....

62. Cochran WG: Sampling Techniques, 3rd Edition. John Wiley & Sons, New York, NY; 1977.
63. Lou E, Teoh D, Brown K, et al.: Perspectives of cancer patients and their health during the COVID-19

pandemic. PLoS One. 2020, 15:e0241741. 10.1371/journal.pone.0241741
64. Ogunleye OO, Godman B, Fadare JO, et al.: Coronavirus disease 2019 (COVID-19) pandemic across Africa:

current status of vaccinations and implications for the future. Vaccines (Basel). 2022, 10:1553.
10.3390/vaccines10091553

65. Sefah IA, Ogunleye OO, Essah DO, et al.: Rapid assessment of the potential paucity and price increases for
suggested medicines and protection equipment for COVID-19 across developing countries with a particular
focus on Africa and the implications. Front Pharmacol. 2020, 11:588106. 10.3389/fphar.2020.588106

66. Godman B, Haque M, McKimm J, et al.: Ongoing strategies to improve the management of upper respiratory
tract infections and reduce inappropriate antibiotic use particularly among lower and middle-income
countries: findings and implications for the future. Curr Med Res Opin. 2020, 36:301-27.
10.1080/03007995.2019.1700947

67. Saleem Z, Godman B, Cook A, et al.: Ongoing efforts to improve antimicrobial utilization in hospitals among
African countries and implications for the future. Antibiotics (Basel). 2022, 11:1824.
10.3390/antibiotics11121824

68. Abubakar AR, Sani IH, Godman B, Kumar S, Islam S, Jahan I, Haque M: Systematic review on the therapeutic
options for COVID-19: clinical evidence of drug efficacy and implications. Infect Drug Resist. 2020, 13:4673-
95. 10.2147/IDR.S289037

69. You B, Ravaud A, Canivet A, et al.: The official French guidelines to protect patients with cancer against
SARS-CoV-2 infection. Lancet Oncol. 2020, 21:619-21. 10.1016/S1470-2045(20)30204-7

70. Patt D, Gordan L, Diaz M, et al.: Impact of COVID-19 on cancer care: how the pandemic is delaying cancer
diagnosis and treatment for American seniors. JCO Clin Cancer Inform. 2020, 4:1059-71.
10.1200/CCI.20.00134

71. Yahyaoui Y, Ghodhbani Z, Hamdi A, et al.: Suggestion of Tunisia's medical oncologist in the management of
breast cancer during COVID-19 pandemic. J Oncol Pharm Pract. 2020, 26:1732-4.
10.1177/1078155220948943

72. Martei YM, Rick TJ, Fadelu T, et al.: Impact of COVID-19 on cancer care delivery in Africa: a cross-sectional
survey of oncology providers in Africa. JCO Glob Oncol. 2021, 7:368-77. 10.1200/GO.20.00569

73. Edge R, Meyers J, Tiernan G, et al.: Cancer care disruption and reorganisation during the COVID-19
pandemic in Australia: a patient, carer and healthcare worker perspective. PLoS One. 2021, 16:e0257420.
10.1371/journal.pone.0257420

74. Garfin DR, Silver RC, Holman EA: The novel coronavirus (COVID-2019) outbreak: amplification of public
health consequences by media exposure. Health Psychol. 2020, 39:355-7. 10.1037/hea0000875

75. Schellack N, Strydom M, Pepper MS, et al.: Social media and COVID-19—perceptions and public deceptions
of ivermectin, colchicine and hydroxychloroquine: lessons for future pandemics. Antibiotics (Basel). 2022,
11:445. 10.3390/antibiotics11040445

76. Wonodi C, Obi-Jeff C, Adewumi F, et al.: Conspiracy theories and misinformation about COVID-19 in
Nigeria: implications for vaccine demand generation communications. Vaccine. 2022, 40:2114-21.
10.1016/j.vaccine.2022.02.005

77. Apuke OD, Omar B: Fake news and COVID-19: modelling the predictors of fake news sharing among social
media users. Telemat Inform. 2021, 56:101475. 10.1016/j.tele.2020.101475

78. Makau-Barasa LK, Greene S, Othieno-Abinya NA, Wheeler SB, Skinner A, Bennett AV: A review of Kenya's
cancer policies to improve access to cancer testing and treatment in the country. Health Res Policy Syst.
2020, 18:2. 10.1186/s12961-019-0506-2

79. Wang H, Zhang L: Risk of COVID-19 for patients with cancer . Lancet Oncol. 2020, 21:e181. 10.1016/S1470-
2045(20)30149-2

80. Lafferty M, Fauer A, Wright N, Manojlovich M, Friese CR: Causes and consequences of chemotherapy delays
in ambulatory oncology practices: a multisite qualitative study. Oncol Nurs Forum. 2020, 47:417-27.
10.1188/20.ONF.417-427

81. Biagi JJ, Raphael MJ, Mackillop WJ, Kong W, King WD, Booth CM: Association between time to initiation of
adjuvant chemotherapy and survival in colorectal cancer: a systematic review and meta-analysis. JAMA.
2011, 305:2335-42. 10.1001/jama.2011.749

82. Sud A, Jones ME, Broggio J, et al.: Collateral damage: the impact on outcomes from cancer surgery of the
COVID-19 pandemic. Ann Oncol. 2020, 31:1065-74. 10.1016/j.annonc.2020.05.009

83. Lee L, Cheung WY, Atkinson E, Krzyzanowska MK: Impact of comorbidity on chemotherapy use and
outcomes in solid tumors: a systematic review. J Clin Oncol. 2011, 29:106-17. 10.1200/JCO.2010.31.3049

84. Edwards MJ, Campbell ID, Lawrenson RA, Kuper-Hommel MJ: Influence of comorbidity on chemotherapy
use for early breast cancer: systematic review and meta-analysis. Breast Cancer Res Treat. 2017, 165:17-39.
10.1007/s10549-017-4295-4

85. Cai M, Gao Z, Liao J, Jiang Y, He Y: Frailty affects prognosis in patients with colorectal cancer: a systematic
review and meta-analysis. Front Oncol. 2022, 12:1017183. 10.3389/fonc.2022.1017183

86. Gallups SF, Connolly MC, Bender CM, Rosenzweig MQ: Predictors of adherence and treatment delays among
African American women recommended to receive breast cancer chemotherapy. Womens Health Issues.
2018, 28:553-8. 10.1016/j.whi.2018.08.001

87. Aizer AA, Chen MH, McCarthy EP, et al.: Marital status and survival in patients with cancer . J Clin Oncol.
2013, 31:3869-76. 10.1200/JCO.2013.49.6489

2023 Njunge et al. Cureus 15(12): e50320. DOI 10.7759/cureus.50320 16 of 16

https://dx.doi.org/10.1080/13696998.2018.1484372
http://erepository.uonbi.ac.ke/bitstream/handle/11295/160694/Njunge_Impact of Covid-19 Pandemic on Utilization of Chemotherapy Services by Patients Attending Kenyatta National Hospital%2C Oncology Clinic.pdf?sequence=1 
http://erepository.uonbi.ac.ke/bitstream/handle/11295/160694/Njunge_Impact of Covid-19 Pandemic on Utilization of Chemotherapy Services by Patients Attending Kenyatta National Hospital%2C Oncology Clinic.pdf?sequence=1 
https://fsapps.nwcg.gov/gtac/CourseDownloads/IP/Cambodia/FlashDrive/Supporting_Documentation/Cochran_1977_Sampling Techniques.pdf
https://dx.doi.org/10.1371/journal.pone.0241741
https://dx.doi.org/10.1371/journal.pone.0241741
https://dx.doi.org/10.3390/vaccines10091553
https://dx.doi.org/10.3390/vaccines10091553
https://dx.doi.org/10.3389/fphar.2020.588106
https://dx.doi.org/10.3389/fphar.2020.588106
https://dx.doi.org/10.1080/03007995.2019.1700947
https://dx.doi.org/10.1080/03007995.2019.1700947
https://dx.doi.org/10.3390/antibiotics11121824
https://dx.doi.org/10.3390/antibiotics11121824
https://dx.doi.org/10.2147/IDR.S289037
https://dx.doi.org/10.2147/IDR.S289037
https://dx.doi.org/10.1016/S1470-2045(20)30204-7
https://dx.doi.org/10.1016/S1470-2045(20)30204-7
https://dx.doi.org/10.1200/CCI.20.00134
https://dx.doi.org/10.1200/CCI.20.00134
https://dx.doi.org/10.1177/1078155220948943
https://dx.doi.org/10.1177/1078155220948943
https://dx.doi.org/10.1200/GO.20.00569
https://dx.doi.org/10.1200/GO.20.00569
https://dx.doi.org/10.1371/journal.pone.0257420
https://dx.doi.org/10.1371/journal.pone.0257420
https://dx.doi.org/10.1037/hea0000875
https://dx.doi.org/10.1037/hea0000875
https://dx.doi.org/10.3390/antibiotics11040445
https://dx.doi.org/10.3390/antibiotics11040445
https://dx.doi.org/10.1016/j.vaccine.2022.02.005
https://dx.doi.org/10.1016/j.vaccine.2022.02.005
https://dx.doi.org/10.1016/j.tele.2020.101475
https://dx.doi.org/10.1016/j.tele.2020.101475
https://dx.doi.org/10.1186/s12961-019-0506-2
https://dx.doi.org/10.1186/s12961-019-0506-2
https://dx.doi.org/10.1016/S1470-2045(20)30149-2
https://dx.doi.org/10.1016/S1470-2045(20)30149-2
https://dx.doi.org/10.1188/20.ONF.417-427
https://dx.doi.org/10.1188/20.ONF.417-427
https://dx.doi.org/10.1001/jama.2011.749
https://dx.doi.org/10.1001/jama.2011.749
https://dx.doi.org/10.1016/j.annonc.2020.05.009
https://dx.doi.org/10.1016/j.annonc.2020.05.009
https://dx.doi.org/10.1200/JCO.2010.31.3049
https://dx.doi.org/10.1200/JCO.2010.31.3049
https://dx.doi.org/10.1007/s10549-017-4295-4
https://dx.doi.org/10.1007/s10549-017-4295-4
https://dx.doi.org/10.3389/fonc.2022.1017183
https://dx.doi.org/10.3389/fonc.2022.1017183
https://dx.doi.org/10.1016/j.whi.2018.08.001
https://dx.doi.org/10.1016/j.whi.2018.08.001
https://dx.doi.org/10.1200/JCO.2013.49.6489
https://dx.doi.org/10.1200/JCO.2013.49.6489

	The Disruptive Impact of COVID-19 on the Utilization of Cancer Chemotherapy-Related Healthcare Assistance at the Principal Nationwide Referral Hospital in Kenya
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	FIGURE 1: The schematic diagram of the study method of this research
	Study site and duration
	Study population, recruitment, and sampling
	Data collection instruments including the retrospective data
	Data collection and patient recruitment
	Data management and analysis
	Ethical considerations

	Results
	Patients' socio-demographic characteristics
	TABLE 1: Details of study participants

	Cancer-related characteristics
	TABLE 2: Types of cancers among study participants

	Attendance at the chemotherapy sessions
	TABLE 3: Details of chemotherapy sessions before and during the pandemic

	Challenges encountered during the COVID-19 pandemic
	TABLE 4: Challenges encountered before and throughout the COVID-19 pandemic

	Association between different variables and missed clinic appointments
	TABLE 5: Missed appointments and challenges during the COVID-19 pandemic and associated lockdown measures

	Independent predictors of missed appointments
	TABLE 6: Independent predictors of missed appointments

	Availability of medicines before and after the pandemic from the patients’ perspective
	TABLE 7: Medication availability before and during the COVID-19 pandemic

	Time series analysis of clinic attendance before and after the COVID-19 pandemic
	FIGURE 2: Clinic attendance before and after the COVID-19 pandemic
	FIGURE 3: Monthly clinic attendance before and during the COVID-19 pandemic
	FIGURE 4: Trend in the outpatient attendance
	FIGURE 5: Trend in attendance of new cancer patients


	Discussion
	FIGURE 6: Showing schema of multiple approaches that were done to provide treatment to cancer patients during the COVID-19 pandemic
	Limitations of this study

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


