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Abstract

COVID-19 disruptions severely impacted access to health services for noncommunicable

diseases, including cancer, but few studies have examined patient perspectives of

COVID-19-induced barriers to care in low/middle-income countries. Data come from a

survey completed online, over the phone or in person of 284 adult people with cancer in

Kenya. One-third (36%) of participants had primary or no education and 34% had some

or complete secondary education. Half of the participants (49%) were aged 40 to

59, 21% were 18 to 39 and 23% were 60 or older. Two-thirds were female (65%) and

most visited a national referral hospital in Nairobi to receive care (84%). Mean travel time

to Nairobi from the respondent county of residence was 2.47 hours (±2.73). Most partic-

ipants reported decreased household income (88%) and were worried about their ability

to afford cancer treatment due to COVID-19 (79%). After covariate adjustment, partici-

pants who lost access to hospitals due to COVID-19 travel restrictions were 15 times

more likely to experience a cancer care delay (OR = 14.90, 95% CI: 7.44-29.85) com-

pared to those with continued access to hospitals. Every additional hour of travel time to

Nairobi from their county of residence resulted in a 20% increase in the odds of a cancer

care delay (OR = 1.20, 95% CI: 1.06-1.36). Transportation needs and uninterrupted

access to cancer care and medicines should be accounted for in COVID-19 mitigation

strategies. These strategies include permits for cancer patients and caregivers to travel

past curfew time or through block posts to receive care during lockdowns, cash assis-

tance and involving patient navigators to improve patient communication.
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What's new?

During the coronavirus disease 2019 (COVID-19) pandemic, cancer patients were vulnerable to

both severe COVID-19 and, owing to interruptions in health care services, cancer progression.

Here, the impact of the COVID-19 pandemic on cancer care was examined specifically among

patients in low-resource settings in Kenya. Survey data show that patients experienced signifi-

cant economic and logistical challenges during the pandemic. Patients reported declines in

income, worries about affordability of care, interruptions in access to medications and losses in

access to specialized care due to travel restrictions. The findings emphasize the importance of

incorporating cancer patient needs into national pandemic mitigation plans.

1 | INTRODUCTION

COVID-19-related disruptions around the globe severely impacted

access to health services for noncommunicable diseases, including

cancer.1 This is true for both high-income countries (HICs) and, to an

even higher degree, in low- and middle-income countries (LMICs).1-7

From the onset of the pandemic, studies (mostly in HICs) have rev-

ealed increased COVID-19 morbidity and higher mortality in people

with cancer,8-10 who have poorer prognosis as a result of COVID-19

and cancer comorbidity.5,8-10

Cancer is the third leading cause of mortality in Kenya, an LMIC

with 42 116 new cases and 27 092 deaths for the estimated popula-

tion of 53.7 m.11 The next day after the first case was registered in

Kenya on March 12, 2020,12 the country introduced strict pandemic

control measures, including public transport regulations and social dis-

tancing measures. On March 27, a nightly curfew was introduced

nationwide restricting any movement at night. On April 6, all move-

ment to and from the Nairobi metropolitan area was ceased for an

initial period of 21 days.13 These restrictions have been lifted and

re-introduced throughout 2020 and 2021,14-18 creating logistical

challenges to triage patients in need of urgent care; increasing the

impact of existing barriers to care such as transportation and access

to medicines.

To date, a number of COVID-19 and cancer surveys have

targeted health care providers and health institutions globally,1,3,19

and some have focused on surveying people with cancer that have

access and skills to complete online surveys,4,6,20 but, to the best of

our knowledge, no studies have focused on hard-to-reach patients in

low-resource settings with limited access to the internet or familiarity

and adeptness with online surveys. To fill these gaps, this article

examined the effects of COVID-19 disruptions on patient's perceived

ability to afford care, delays in cancer care and access to pain relief

and other prescription medications.

2 | MATERIALS AND METHODS

2.1 | Study design

This cross-sectional survey research study was conducted between

December 2020 and February 2021 (the survey tool is provided as

the Supporting Information). Data were collected using an anonymous

survey of adult (18+) cancer patients currently residing in Kenya.

2.2 | Measures

The survey questionnaire assessed community- and facility-level

barriers to accessing cancer care that emerged or increased due

to the COVID-19 pandemic. The survey questionnaire was

designed in English and translated into the Kiswahili language,

both official languages of Kenya. Both versions of the survey

questionnaire were reviewed by local sector experts and revised

in the light of their feedback. Additionally, both versions were

also pretested and revised accordingly. Tables 1 and 2 report out-

come measures and covariates.

Treatment delays were assessed through the question: “Based on

where you are in your cancer journey (e.g., diagnosis, treatment, etc.),

have you experienced any delays since the start of COVID-19?”
Response options included delays of (a) less than 1 month,

(b) 1 month to 2 months, (c) more than 2 months and (d) no delays.

During the analysis, responses were dichotomized as any delay

(options 1-3) vs no delay (option 4).

Access to pain relief or other prescription medicines was assessed

through the questions “Since the start of COVID-19 pandemic, have

you had access to pain relief medicines?” and “since the start of

COVID-19 pandemic, have you had access to other prescription medi-

cines (not pain relief ) like refills, treatment for other symptoms

(e.g., nausea, vomiting)?” Response options to both items were “Yes,”
“No” and “Did not need.” “Did not need” responses were excluded

from the analyses.

The covariates used in our study were measured as follows. The

survey asked participants: “How, in your opinion, has COVID-19

impacted your cancer treatment and care journey?” The multi-answer

responses included “I have limited access to hospitals (e.g., hospitals

are seeing less patients, changing appointments)” and “my ability to

travel for treatment has been limited by curfews or county lock-

downs.” If a respondent checked the option, it was coded as 1, other-

wise 0 to create dichotomous variables.

Besides demographics such as gender, age, education and treat-

ment phase, the county of patients' residence was also assessed.

Google Maps was used to estimate the travel time to Nairobi, the
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location of the national teaching and referral hospital. These travel

time estimates were reviewed by local experts on the team and

adjusted for accuracy based on local road conditions.

2.3 | Data collection

The survey was administered using the following three methods: (a) a

self-administered online survey for respondents who could read and

understand English and technologically felt comfortable completing an

online survey with recruitment from communication and social

networking platforms targeting cancer patients in Kenya; (b) an enu-

merator assisted telephonic survey; and (c) an enumerator-assisted

in-person survey. For the last two methods, participant recruitment

materials, distributed by the Kenyatta National Hospital (KNH) and

the Kenyan Network of Cancer Organizations (KENCO), gave cancer

patients the option to contact trained survey enumerators, who spoke

both English and Kiswahili languages, to complete the survey via

phone or in person.

2.4 | Statistical analyses

Statistical analyses and data management were performed using IBM

SPSS Statistics 24. Descriptive statistics were conducted. Stepwise

logistic regression with forward selection was used to calculate odds

ratios (Nagelkerke R2, P < .05 cutoff) with 95% confidence intervals

to determine which variables would go into the final model for the

three outcomes. Multicollinearity was also examined (all variance

inflation factors were <2) before making the final determination of the

variables for the final models.

3 | RESULTS AND DISCUSSION

3.1 | Participants

Of the 314 survey participants, 30 respondents did not meet inclusion

criteria (ie, they did not complete the survey beyond demographic

section), leaving 284 valid responses of adult cancer patients from

28 counties (see Figure 1 for the breakdown of responses by county).

Sociodemographic characteristics of participants are shown in

Table 1. Two-thirds (65%) of the respondents were female. One-fifth

(21%) of the participants were between 18 and 39 years of age; nearly

half were between 40 and 59 years; and 23% were 60 or older. Over

a third (36%) of the survey participants had no education to complete

primary education, 34% had some or complete secondary education;

and 23% had some or complete higher education. Nearly half of the

survey participants (48%) were in active cancer treatment; 35% had

completed the treatment; and only 14% were in the diagnosis/

treatment planning phase at the time of survey completion. A majority

(84%) of the participants had visited KNH in the course of their cancer

diagnosis and/or treatment. The mean travel time to Nairobi from the

survey respondents' county of residence was 2.47 ± 2.73 hours. The

median travel time was 2 hours with interquartile range of 4 hours.

3.2 | Economic impact of COVID-19 on people
with cancer

COVID-19 has had devastating financial effects on people with cancer

in Kenya as it significantly reduced household incomes and caused

patients to worry that they cannot afford the cancer treatments they

need. Specifically, 88% of the survey participants reported a decrease

Kenya counties by the number of survey responses.

Legend:

n >  100

10 < n < 40

n < = 10

Nairobi, n = 105 

Kericho, n = 2

Bungoma, n = 1

Nyandarua, n = 9

Nakuru, n = 7 

Murang’a, n = 20

Kiambu, n = 35

Kajiado, n = 13 

Kisii, n = 10 

Machakos, n = 9 

Kirinyaga, n = 8

Nyeri, n = 7

Embu, n = 5

Kitui, n = 5

Laikipia, n = 4

Kilifi, n = 3

Kakamega, n = 3

Kisumu, n = 3

Makueni, n = 3
Mombasa, n = 3

Trans Nzoia, n = 3

Uasin Gishu, n = 3

Meru, n = 2

Bomet, n = 1 

Garissa, n = 1

Lamu, n = 1

Migori, n = 1 

Taita Taveta, n = 1 

F IGURE 1 Counties of Kenya by the
number and percentage of responses. The base
map used is courtesy of yourfreetemplates.com
licensed under CC BY-ND 4.0 [Color figure can
be viewed at wileyonlinelibrary.com]
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in their household income due to COVID-19. On top of this, most

patients reported the financial burden of treatment outside of the

clinical setting, with 87% reporting that transportation to cancer

treatment facility options became more expensive since the start of

COVID-19 pandemic.

These results demonstrate the additional negative impact on peo-

ple with cancer in low- and middle-income countries (LMICs) in com-

parison to high-income countries, where survey results were already

alarming. For example, in Australia, 26% of respondents reported los-

ing income and 29% indicated a worsening of financial concerns due

to COVID-19.21 In a US-based cancer patient survey, 46% of respon-

dents reported experiencing some loss of income and nearly 48%

were worried about the potential loss of health insurance.6

In our study from Kenya, the economic impact of COVID-19

manifested negatively in participants' mental health. Overall, 79% of

participants were worried that the financial impact of COVID-19 had

made it harder for them to afford the cancer care they needed. Of

those in the diagnosis or treatment planning phase 87%, and of those

in active treatment, 89% reported being worried.

A female in her 50's living with cancer summarized the financial

impact of COVID-19 in her response to an open-ended question:

We would sell tea for 35 [Kenya] shillings pre-COVID, but

currently we sell at 6 shillings the same quantity. The

market has been extremely disrupted by COVID 19. This

loss of revenue has made it difficult to afford treatment.

In comparison, a US-based study of cancer survivors found that only

27% were worried the pandemic would make it harder to afford their

cancer care.6 These data highlight the critical need to include vulnera-

ble people with cancer and their caregivers in subsistence assistance

and subsidized insurance programs, especially in LMICs.

3.3 | Delays in cancer care

As shown in Table 2, 42% of participants reported experiencing delays

in their cancer care journey since the start of COVID-19. As reported

in Table 3, longer travel time from Nairobi was associated with a

higher likelihood of experiencing a delay in cancer care (OR = 1.20,

1.06-1.36). The importance of affordable and convenient transporta-

tion for access to care has been well established and reducing public

transportation options as pandemic control measures hurts patients'

ability to receive timely care.

Lack of access to hospitals due to lockdowns had a dramatic

effect on the receipt of cancer treatment. Compared to those with

continued access to hospitals, participants with limited access to hos-

pitals had markedly higher odds of experiencing a delay in their cancer

care (OR 14.90, 7.44-29.85). It is ever more important that the devel-

opment of clear criteria for scheduling in-person cancer care and the

increased use of innovative tools such as telemedicine22 during lock-

downs, along with the critical infrastructure, should be prioritized in

national pandemic response strategies.

Compared to those who had completed treatment, the partici-

pants who were currently in the diagnosis or treatment planning

phase had higher odds of experiencing delays in their cancer care

TABLE 1 Demographic characteristics of the participants and
other covariates (n = 284)

Frequency Percent

Female 185 65

Male 86 30

Blank/missing 13 5

Treatment phase

Diagnoses/treatment planning 39 14

Receiving treatment 136 48

Completed treatment 98 35

Blank/missing 11 4

Age (in years)

18-39 60 21

40-59 140 49

60 and above 64 23

Blank/missing 20 7

Education

No education/some/completed primary

school

103 36

Some/completed secondary school 97 34

Some/completed college/university 65 23

Other 3 1

Blank/missing 16 6

Hospital—health facilitya,b

KNH 238 84

Texas Cancer Center 21 7

Agha Khan Hospital 8 3

Moi Teaching and Referral Hospital 12 4

Logistical challenges of accessing care

Transportation challenges

Limited access to hospitals (eg, due to

hospitals seeing less patients,

changing appointments)c

98 35%

Ability to travel for treatment limited

by curfews or county lockdownsc
143 50%

Respondent's travel time to Nairobi (in hours)

Mean ± SD 2.47 ± 2.73

Median 2.0

Range 0-11

Blank/Missing 16 (6%) cases

aPercentages do not add up to 100 because this was a multianswer

question. Only options included in logistic regression are reported here.
bPercentages do not add up to 100 because this was a multianswer

question. Only top-four options selected by respondents are reported.
cOther health facilities included AIC Kijabe Hospital, MP Shah Hospital,

Afya Bora Hospital, Mama Lucy Kibaki Hospital and Coptic Hospital,

Nairobi.
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(OR 2.65, 1.003-7.01). This is likely because patients in the diagnosis

and treatment planning phase needed to visit health facilities more

frequently, but due to access challenges and lockdowns, they might

have been prohibited from doing so. Likewise, those who had com-

pleted treatment require fewer visits to the hospital than those in

active treatment; thus, the impact of the delays may be less clinically

TABLE 3 Multiple logistic regression models

Experienced delay
(Yes = 1, No = 0)

Access to pain relief
medicine since the start of
COVID-19
(Yes = 1, No = 0)

Access to other
prescription medicine since
the start of COVID-19
(Yes = 1, No = 0)

OR 95% CI OR 95% CI OR 95% CI

Gender (ref. Male) 1.06 0.52-2.17 0.76 0.38-1.52 0.76 0.38-1.51

Age (ref. 60 years and above) P < .05

18-39 2.31 0.90-5.94 0.42 0.16-1.09 0.81 0.32-2.04

40-59 1.98 0.85-4.61 0.35 0.15-0.83 0.42 0.18-0.94

College (ref. Some college or higher) 0.22 0.10-0.46 0.88 0.43-1.8 1.13 0.57-2.26

Ability to travel limited by curfews or county lockdowns

(ref. Yes)

2.01 1.09-3.69 2.19 1.19-4.02

Ability to access hospital (ref. Yes) 14.90 7.44-29.85

Treatment Phase (ref. Completed treatment) P < .05

Diagnosis or treatment planning 2.65 1.003-7.01 0.92 0.37-2.31 1.01 0.41-2.52

Receiving treatment 1.05 0.51-2.15 2.14 1.11-4.13 1.91 0.99-3.69

Travel time to Nairobi (in hours) 1.20 1.06-1.36 0.91 0.82-1.01 0.99 0.89-1.10

χ2 test (Model Significance) X2 (df 8) = 113.48,

P < .001

X2 (df 8) = 24.15, P < .005 X2 (df 8) = 21.77, P < .005

Classification without IVs (percent correct) 55.6% 64.4% 62.1%

Classification with all IVs (percent correct) 80.3% 67.1% 64.9%

Nagelkerke R2 .48 .15 .13

Cox and Snell R2 .36 .11 .10

Hosmer and Lemeshow Test X2 (df 8) = 3.45,

P = .90

X2 (df 8) = 4.24, P = .84 X2 (df 8) = 5.22, P = .73

Note: Ability to access hospitals and ability to travel are highly correlated variables and therefore both were not included in all multiple regression models.

All values in bold are significant at p < .05.

TABLE 2 Outcome variables distribution (n = 284)

Survey question Categories/options Frequency Percent

Self-reported delays based on the patient's stage in

the cancer journey (eg, diagnosis, active treatment,

survivorship)

I have experienced a delay of less than 1 montha 51 18

I have experienced a delay of 1 month to 2 monthsa 29 10

I have experienced a delay of more than 2 monthsa 40 14

I have not experienced any delays 152 54

Blank/missing 12 4

Access to pain relief medicines since the start of

COVID-19

Yes 149 52

No 79 28

Did not needb 39 14

Blank/missing 17 6

Access to other prescription medicines (not pain

relief) like refills, treatment for other symptoms

since the start of COVID-19

Yes 141 50

No 80 28

Did not needb 40 14

Blank/missing 23 8

aAll these categories denoting a delay were combined to compute binary logistic regression.
bThis category was excluded to compute binary logistic regression models.
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significant. Age and gender were not associated with experiencing

delays in cancer care in our participant population.

Compared to those who had a college degree or better, partici-

pants without college degree or lower had lower odds of experienc-

ing delays in their cancer care (OR 0.22, 0.10-0.46). While this

finding seems counter intuitive, discussions with in-country partners

revealed that patients with college or higher education were likely

more empowered, knowledgeable about infection risk, and may

have chosen to delay cancer care due to fear of being infected with

COVID-19.

This perspective is supported by a recent study in Ethiopia that

found a significant association between education level and COVID-

19 risk perception.23

3.4 | Challenges in accessing pain relief and
prescription medicines

As shown in Table 2, 52% of respondents reported not having access

to pain relief medicine, and 50% reported not having access to other

prescription medicines, such as refills and treatment for other symp-

toms (eg, nausea, vomiting) since the start of the COVID-19 pan-

demic. Compared to older participants (aged 60 years and above),

younger participants (aged between 40 and 59) had lower odds of

having access to pain relief medicine (OR 0.35, 0.15-0.83), and access

to other prescription medicines (OR 0.42, 0.18-0.94). More research is

needed to identify the associations between age and access to medi-

cines among people with cancer in Kenya.

Similar to the delays in care, reduced ability to travel due to lock-

downs and curfews also had a negative effect on access to pain relief

medicine. Compared to those with the reduced ability to travel, partic-

ipants without such restrictions had twice the odds of having access

to pain relief medicine (OR 2.01, 1.09-3.69) and access to other pre-

scription medicines (OR 2.19, 1.19-4.02). The importance of transpor-

tation has been well documented as an important determinant of

access to care.1,24 Lockdowns, curfews or other movement restric-

tions should account for the needs of people with cancer in active

treatment to adhere to their treatment plan in a timely manner, and to

access medicines and pain relief, both often necessary during the

active cancer treatment phase.

Compared to those who had already completed treatment, partic-

ipants who were currently in the active treatment had higher odds of

having access to pain relief medicine (OR 2.14, 1.11-4.13). Gender

and travel time to Nairobi were not associated with access to pain

relief and other prescription medicine, which may suggest more local

availability of medicines without the need to travel to the cancer

treatment center.

3.5 | Limitations

Despite the strengths of our study, such as reaching patients who

may be less likely to respond to an electronic-only survey and utilizing

bilingual survey deployment, our study had notable limitations, includ-

ing a cross-sectional design, self-reported information, and survey

items not previously validated. The use of multiple modalities likely

introduced biases, such as social desirability of responses, especially

for the in-person channel.

Without having access to exact participant addresses, travel times

based on the county center provided estimates that may be too con-

servative since not all patients live in county centers and are likely to

require even more time to get to the center before embarking on

travel to Nairobi.

Given these limitations, our results are not generalizable to other

populations, but they provide a better understanding of the challenges

faced by hard to reach and not well-understood cancer patients.

Our results highlight that people with cancer in Kenya, an LMIC

in East Africa, are facing disproportionately strong downward pres-

sure of the economic burden and logistical challenges accessing vital

cancer care. The pandemic mitigation policies, such as cash assistance,

inter-county travel permits and so forth will be very helpful for

patients with cancer in these times.

More research is needed to examine the financial impact of

COVID-19 on people with cancer and health care delivery institutions

and the importance of creative approaches to facilitating transporta-

tion for cancer patients.
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