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Abstract

Background: The COVID-19 pandemic placed pressure on health systems, exposing workforce shortages and prompting innovative strategies to manage patients with mild to moderate symptoms. Home-based care emerged as a practical approach to reduce facility burden while maintaining quality care.

Aim: To assess the implementation and acceptability of the COVID-19 home management model in Zambia.

Setting: The study was conducted in 11 purposively selected districts with high levels of home-based management.

Methods: A comparative cross-sectional study was conducted. Data were collected in June 2023 and September 2023 from 566 individuals with confirmed COVID-19 eligible for home management, sampled systematically from health facility line lists. Descriptive statistics summarised participant characteristics, and multivariable logistic regression identified factors associated with accepting home-based care.

Results: Sixty per cent participants were female, with a median age of 28 years. Awareness of the home management model (adjusted odds ratio [AOR] = 5.11; 95% confidence interval [CI]: 2.61–10.0), income between 600 and 1000 kwacha (AOR = 2.64; 95% CI: 1.10–6.85), and perceiving the model as effective (AOR = 7.88; 95% CI: 3.56–18.3) increased odds of acceptance, while formal employment reduced it (AOR = 0.38; 95% CI: 0.18–0.78).

Conclusion: Home-based care is a strategy for easing health system pressure. Strengthening awareness and addressing socio-economic barriers could increase uptake in Zambia.

Contribution: This study contributes new evidence on the determinants of home-based care uptake within a low-resource context. The study provides actionable insights for policymakers and programme implementers seeking to strengthen community-based models of care.
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Background

Global healthcare systems faced significant strain during the coronavirus disease 2019 (COVID-19) pandemic, putting acute pressure on frontline health workers and necessitating creative workforce strategies and patient management approaches.1,2,3 Households in developing countries were noted to have the highest vulnerabilities, often unable to access necessary care because of financial constraints and transportation challenges. To mitigate hospital costs while ensuring high-quality patient care, home-based treatment emerged as a viable initiative for managing mild to moderate COVID-19 cases, effectively reducing the burden on healthcare.4,5

In an effort to help countries relieve congestion in health facilities, the World Health Organization (WHO) launched the home-based Isolation and Care (HBIC) strategy.6 The strategy guides the appropriate monitoring of patients and timely detection of those with risk factors for disease severity and progression. It was aimed at supporting members of the public to avoid late presentation at healthcare facilities, thereby decreasing morbidity and mortality among COVID-19 patients. Appropriate implementation would also help break the chain of COVID-19 transmission.7

Zambia adopted a home-based care model for the management of asymptomatic and mildly symptomatic COVID-19 patients who were without underlying medical conditions or comorbidities from May 2020.8,9 On the other hand, the WHO made home-based care on recommendations for COVID-19 patients.7 The strategy relies on local resources to reduce pressure on the healthcare system. When well implemented, this strategy has the potential to increase the efficiency of management of COVID-19 patients as well as the healthcare system in general.1,2

In May 2020, Nakonde district in Zambia experienced a significant surge in COVID-19 cases, recording 400 infections within three days.10 Healthcare systems experienced significant strain during the COVID-19 pandemic, primarily because of the rapid influx of patients requiring medical attention. This sudden surge overwhelmed health facilities and placed immense pressure on frontline health workers, exposing critical gaps in health workforce capacity and system preparedness.11,12 In low- and middle-income countries, the situation was further exacerbated by limited financial resources and transportation challenges, which hindered access to care for many households. To address these challenges, health authorities adopted innovative approaches to workforce deployment and patient management, including home-based care strategies to alleviate the burden on health facilities. This initiative allowed patients with mild symptoms to receive care at home, thereby reserving hospital resources for more severe cases.13 The approach was later incorporated into the national COVID-19 response plan and expanded to other parts of the country.4

Evidence from hospital-at-home models for COVID-19 patients, including telemedicine consultations and remote monitoring, has shown that these programmes can deliver outcomes comparable to, or better than, conventional hospital care.4,5,6,7,14 However, the ability of patients to use home-based care services may be impacted by disparities in access to technology, education and income. Socio-economically disadvantaged groups are more susceptible to infections and more likely to experience severe illness progression, which can hinder their ability to use home-based care.15 Furthermore, disparities in technology, like telemedicine, may affect access to home-based care.16

The success of the home-based care strategy requires the usual resources, including medical equipment and financial resources, which are usually unavailable. If effectively implemented, the strategy has the potential to increase the efficiency of the management of COVID-19 patients as well as the healthcare system in general for other diseases.7,9 Understanding the factors influencing uptake of home-based care is crucial for optimising its implementation. This study aimed to identify factors influencing the uptake of home-based care services, to make policy recommendations for similar models in future infectious disease outbreaks in resource-limited settings like Zambia.

Research methods and design

Study design

This study used a cross-sectional design to assess the implementation of the COVID-19 home management strategy in Zambia and determine the factors influencing uptake of the model.

Study setting

The study was conducted in 11 districts purposively selected from the 10 provinces of the country. Zambia is administratively divided into 10 provinces, followed by 116 districts and health facilities. The 11 districts were purposively selected because they reported the highest numbers of confirmed COVID-19 cases during the study period. To enhance representativeness, selection also considered geographic distribution and population diversity to ensure that all 10 provinces of the country were included. However, at the patient level, a systematic random sampling process was applied using the line list provided by each District Health Office (DHO) to select study participants within the chosen districts.17 This approach enhanced the representativeness and reduced potential selection bias at the individual participant level.

Study participants

Study participants comprised COVID-19 patients who were managed at home between June 2023 and September 2023 (Figure 1).
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Sampling design and sampling process

The districts were purposively selected because they reported a relatively high burden of COVID-19 cases compared to other districts among the 116 districts of Zambia. In this study, a high number of cases was defined using epidemiological thresholds recommended by the WHO. According to WHO, high-transmission areas are typically defined as those with a test positivity rate greater than 5% or incidence greater than 100 cases per 100 000 population per week.18,19,20 Similarly, studies in Zambia and the region have used district-level incidence thresholds to classify high-burden areas for surveillance and intervention prioritisation.8 The districts represented were from the 10 provinces of Zambia.

Sample size determination

A sample size calculation was conducted to determine the number of participants required to compare the proportion of individuals who accepted versus those who did not accept COVID-19 home-based care management. These two groups (Group 1: accepted home-based care; Group 2: did not accept home-based care) were defined based on patients’ reported decisions regarding the home isolation programme.21 Based on findings from prior studies and pilot data, it was assumed that approximately 60% of patients advised to isolate at home would accept home-based care, while 40% would not. Using a two-sided Z-test for two proportions, with a significance level (α) of 0.05 and statistical power of 80%, the minimum required sample size was estimated at 98 participants per group (total n = 196) to detect a significant difference between the two proportions (see Equation 1). To account for potential non-response or incomplete data, a 10% buffer was added, resulting in a final target sample size of 108 per group (n = 216 in total). In the absence of prior studies quantifying uptake of home-based care among COVID-19 patients, the sample size was estimated using conventional assumptions for comparing two proportions. A moderate difference of 20% points between groups was assumed (p1 = 0.60 and p2 = 0.40). This approach is commonly recommended when empirical data are limited, as it provides a conservative and realistic estimate of the required sample size.22,23,24
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Sampling process

Systematic random sampling was employed to select participants from the list of all COVID-19 patients who were managed under the home-based programme. The sampling frame comprised all patients recorded on the line list across the selected districts during the study period. The total number of eligible patients was first established, after which the sampling interval (k) was calculated by dividing the total number of patients (N) by the desired sample size (n).25 A random starting point between 1 and 3 was generated using a computer-based random number generator, and every kth patient in the ordered list was subsequently selected until the required sample size was reached. The database was exported into Microsoft Excel®, where patient identification numbers were arranged in ascending order according to the date of enrolment. The use of a computer-assisted approach ensured objectivity and minimised selection bias. In cases where selected records were incomplete or ineligible, the next consecutive record was included to maintain the sampling sequence and achieve the targeted sample size.

The health facility line list from the DHO was used as the sampling frame. Participants were drawn at random from the sampling frame in a systematic manner using a random interval for each district, given the number of eligible participants on the line list. The sampling interval was calculated by dividing the population size by the desired sample size. To ensure a self-weighing sample, a proportion of participants were selected from each district. That is, the number of selected participants varied according to the sampling frame in each area.

Inclusion and exclusion criteria

To be included in the sample:


	Patients should have tested positive for COVID-19 by polymerase chain reaction (PCR) whether the patient had mild or no symptoms.

	Patients isolated in hotels and non-home settings were excluded from the study.



Variables

The outcome variable uptake (uptake or not) was whether the participant received home-based care or not. Independent variables of interest were age, sex, educational level, employment status, head of home-based care management, whether the patient received encouragement to take home-based care or not, contact with healthcare worker or not, nearest health facility or not and monthly income.

Data collection

A group of dedicated data collectors conducted interviews in 11 districts. The districts were purposively sampled because they had a high number of positive COVID-19 cases among 116 districts of Zambia. The field team comprised data collectors who were deployed in each district for data collection. These data collectors are fluent in the local languages and understand the culture of the communities. They were trained in research ethics,26 data collection questionnaire implementation and worked under the supervision of a team leader. Data collectors and supervisors were trained on how to complete the questionnaire on the tablet. Data quality was also controlled by close supervision, data cleaning and editing, and cross-checking of the completeness of the questionnaires. The questionnaire was pre-tested in similar settings, which were not part of the study area, and the necessary modifications were made to some items of the questionnaire.

Data analysis

Data from 846 participants were cleaned in Microsoft Excel®.

Descriptive statistics were employed to summarise participant characteristics. Univariable and multivariable logistic regression were employed to determine the factors that predicted acceptance of home-based care management of patients. An investigator-led multivariable logistic regression was used to select variables that best predicted the outcome, accounting for the weighting. The variables for the final multiple regression model were chosen by first running the multiple logistic regression command with all of the predictor variables, then removing one by one the predictor variables with the highest p-values from the model until only those predictor variables that best predicted the outcome remained in the model. Finally, based on Akaike’s Information Criterion and Bayesian Information Criterion (AIC and BIC) for the competing models, the best-fit model was chosen. The model that had the lowest AIC and BIC values in comparison to other models was picked. The 95% confidence intervals (CI) for the crude odds ratio (cOR) and adjusted odds ratios (aOR) were generated. A p-value less than 0.05 was regarded as significant. R statistical software (version 4.3.2; RStudio, Inc.) was used for all analyses.

Ethical considerations

Ethical clearance to conduct this study was obtained from the University of Zambia Biomedical Research Ethics Committee (UNZABREC: REF. No. 4452 2023) and the National Health Research Authority (No. NHRA0004/19/10/2023). Anonymity and confidentiality were ensured because the data sets were de-identified; they contained identification numbers rather than participants’ names. All information and survey findings were kept private and securely maintained. Paper records with household identifiers, household and locator information were stored apart from interview records in locked offices and a secure cabinet. The Zambia National Public Health Institute (ZNPHI) was in charge of ensuring that all documents were securely stored.

Results

Demographic characteristics of the participants

A total of 566 participants were included in our analysis. Most participants (60%) were female and aged between 35 years and 49 years; 170 (33%), with a median age of 28 years (IQR: 28–50). Nearly half (48%) of the participants had attained secondary education. Additionally, almost two-fifths (43%) of the participants were unemployed.

The majority (88%) of the respondents knew about home management of COVID-19 patients. Of these, 436 (83.7% had received home-based care; n = 85 [16%]) did not receive any home-based care. On monthly income during home-based care, 158 (30%) of the participants earned above 3000.00 Zambian Kwacha (approximately $100.00). The majority (75%) of the participants had sought care from the healthcare worker upon experiencing symptoms of COVID-19. Most (90%) of the participants lived less than 10 km from a health facility (Table 1).
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There was a significant difference in acceptance of home-based care management services among patients who were employed, unemployed or self-employed (p = 0.032). Similarly, there was a significant difference (p < 0.001) in the acceptance of home-based care management between patients who had heard about the model and those who had not. Nonetheless, there was no significant difference in acceptance of home-based care management among participants of a particular age group, whether male or female, difference in educational status, monthly income, whether the participants were encouraged to use home-based care or not, whether they went to the health facility or not and whether the participant lived less than 10 km or not from the health facility evidenced by p-value greater than 0.05 (Table 1).

Predictors of home-based management of coronavirus disease 2019 patients

Table 2 presents the final multivariable logistic regression model comparing COVID-19 patients uptake of home-based care management with those who did not. The model demonstrated a good fit to the data. Employed participants had significantly lower odds of uptake of home-based care management compared to unemployed participants, by approximately 62% (AOR = 0.38; 95% CI: 0.18–0.78). Conversely, participants who had previously heard about home management of COVID-19 patients were 6.5 times more likely to uptake home-based care compared to those who had never heard about it (AOR = 6.50; 95% CI: 3.56–11.9). Similarly, those with a monthly income between 600.00 and 1000.00 Zambian Kwacha had 2.6 times higher odds of uptake of home-based care compared to those earning less than 600.00 Kwacha per month (AOR = 2.64; 95% CI: 1.10–6.85). In addition, participants who perceived that the home management model worked well had 4.9 times higher odds of being managed at home compared to those who did not (AOR = 4.90; 95% CI: 2.74–8.68).
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Although participants’ education level and income were not statistically significant in the final model, they were retained based on prior empirical evidence showing that these factors are important predictors of acceptance of home-based care. Overall, the comparative analysis highlights that socio-economic factors and prior awareness significantly differentiated patients who accepted home-based care management from those who did not.

Discussion

This study assessed factors influencing uptake of home-based care services for COVID-19 patients in Zambia. Our findings revealed that employment status, knowledge about home-based care management, monthly income and believing in the effectiveness of home-based care were predictors of acceptance of home-based care management.

The finding that employed participants were less likely to uptake home-based care aligns with previous research suggesting that individuals in higher income brackets, who are often employed, have greater access to diverse healthcare options, including facility-based services.27 Consequently, they can seek and afford medical treatment beyond home-based care. Conversely, those with lower-income levels often face significant financial and logistical challenges that limit their access to both facility-based and home-based care, such as cost, lack of insurance and limited service availability.28 Furthermore, a desire for healthcare services that are seen as more formal or sophisticated may result from socio-economic stability linked to employment.29 Lower-income households have consistently shown greater vulnerability to infectious disease outbreaks, which further impacts their access to essential health services.30 This underscores the need for targeted interventions to improve access to home-based care for economically disadvantaged populations.

A study found that caregivers earning less than 600 dollars per month bear a notably greater care burden compared to those with higher incomes.31 This suggests that financial constraints may hinder the ability of lower-income families to utilise home-based care effectively, which could have an impact on their uptake levels.

Additionally, a study found that patients’ willingness to pay for informal treatment was significantly influenced by their employment status, which serves as a proxy for income.32,33 This highlights how inequalities can impact the adoption and sustainability of home-based care, as those with lower incomes may struggle more to manage their medical problems at home.15,16,34 Conversely, employed people with stable incomes are generally more willing to invest in home-based care options. These studies emphasise the impact of socio-economic status and income on people’s readiness to support and interact with home-based healthcare services, even though they do not specifically address acceptability of home-based COVID-19 care management. This study found that strategies that improved the awareness of home-based care models included the community’s awareness of the available resources. This aligns with previous studies that assessed home management of COVID-19 and found that knowledge and awareness have a key role in influencing people’s opinions on healthcare options.

Our study also reinforces the role of awareness in increasing the acceptance of home-based care. This aligns with existing literature demonstrating that health literacy and community awareness campaigns significantly influence individuals’ perceptions of alternative healthcare models.35 The role of risk communication and community engagement in raising awareness of the advantages of home-based care, such as its affordability and convenience, may help to lessen the stigma and anxieties around it.36,37 Furthermore, community-based health education programmes have been found to increase confidence in alternative medical practices, especially during infectious disease epidemics.38 Nonetheless, caregivers must educate everyone in the community about home-based care by providing much more awareness about patient care, especially through community-based sensitisation. Integration of Community-based volunteers (CBVs) into the home-based care model supported lower-income households,30 while for more affluent areas, the use of telemedicine and digital platforms can be specifically designed.39

Increasingly home-based care models are being used to manage other infectious disease outbreaks, as well as non-communicable diseases. The use of community-based volunteers is now being recommended for community case management in cholera outbreaks, prior to admission at treatment centres to provide early care for patients.40 Additionally, in non-infectious conditions such as cardiovascular diseases and diabetes, investigators found telehealth use weighted prevalence among patients with CVD.41 Policy and programmatic implications from this study suggest the need to create targeted community health strategies for different patient populations in the face of infectious disease outbreaks, while enhancing telehealth and remoting patient monitoring at home. There will be a need to develop standardised training for caregivers and CHWs, while addressing misinformation through targeted health communication strategies.

The study was without limitation. It is postulated that the mistrust of community-based volunteers is a misconception against the use of the home case models. Study focuses on predictors of perceived effectiveness among those already receiving home-based care, rather than determinants of initial acceptance. Additionally, the survey was conducted in April 2024, which may have introduced recall bias, particularly among participants who underwent home isolation between 2020 and 2022. To minimise this potential bias, interviewers used structured questionnaires with specific reference periods and prompts to aid participants’ memory. In addition, data were cross-checked, where possible, with DHO records and case management line lists to validate key information provided by respondents.42 The study was not designed to address sustainable financing for home-based care models. However, the strengths of this study were the large sample size and geographic spread of patients that allowed for generalisability across the whole population. The study provides lessons learnt and hindrances for integrating home-based care into broader health security frameworks based on population demographics.

Conclusion

The findings in our study emphasise the importance of targeted interventions to enhance the uptake and effectiveness of home-based care management. Public health initiatives and strategic information dissemination are essential for raising awareness and building trust in home-based care programmes, especially among those who are unfamiliar with the approach. Home-based healthcare models, whether for chronic illnesses or emergency responses during pandemics, play an important role in reducing healthcare system strain. By enabling home isolation and decentralised patient care, the home-based healthcare models largely contribute to more efficient and high-quality healthcare delivery, ultimately strengthening health system resilience.
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TABLE 1: Bivariate analysis of background and social demographic characteristics of home-based care patients.

Characteristic Overall Received home-based care p-value*
(V=566) No (n = 130) Yes (n = 436)
n % n % n %

Age group (years) B B B B B B 0179
<14 13 2 11 3 12 3 -
15-24 e 13 9 11 58 EE -
25-34 144 26 39 34 105 24 -
35-49 190 33 40 35 140 32 -
50+ 147 26 31 19 121 28 -
Sex - - - - - - 0.252
Female 334 60 56 54 278 61 -
Male 232 40 49 46 183 39 -
Educational level - - - - - - 0.177
Primary bl 13 16 7 62 14 -
Secondary rars 48 52 49 220 48 -
Tertiary 221 39 47 a4 169 38 -
Employment status B B B . . . 0.032
Unemployed 240 43 37 E7) 198 45 .
Self-employed 147 26 33 27 124 26 -
Employed 169 31 45 41 129 28 -
Heard of home-based care - - - - - - <0.001
No 80 12 39 34 46 8 -
Yes 476 88 76 66 410 92 -
Encouraged for home-based care - - - - - - 0.999
No 109 16 34 16 75 16 -
Yes 457 84 81 84 366 84 -
Monthly income in Kwacha - - - - - - 0.168
< 500.00 161 29 a7 32 124 28 -
600.00 to 1000.00 106 (18) 18 20 12 86 20 -
1500.00 to 3000.00 136 22 26 19 100 23 -
Above 3000.00 163 30 47 38 126 29 -
Contact with health care worker - - - - - - 0.161
No 151 25 47 32 104 24 -
Yes 415 75 83 68 332 76 -
Nearest health facility - - - - - - 0.943
Above 10 km 71 10 29 11 42 10 -

0 km — 10 km 495 90 101 89 394 90 -

* Pearson’s Chi-squared tests.





OPS/JPHIA-16-1627-E1.jpg
o 2P Q+ P Q)

P, -P )

(-ar2¥2]
e [Eqn 1





OPS/symbol.jpg
 — .\

\ U





OPS/JPHIA-16-1627-F1.jpg
846 COVID-19
patients listed
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Excluded due to missing 566 gave consent for
information, (» = 280) aninterview
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based care (n = 130) care (n = 436)

FIGURE 1: Flow chart showing the sampling process and participant
inclusion. Out of 846 listed coronavirus disease 2019 patients, 566
provided consent for interview, of whom 436 accepted home-based care
and 130 did not.
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TABLE 2: Predictors of home-based management of coronavirus disease 2019 patients.

Characteristic Unadjusted Adjusted

OR 95% CI p-value AOR 95% CI p-value
Sex
No L o & - = 2
Yes 074 0.46,1.18 0.206 064 037,1.10 0.107
Educational level
Primary - - - - - -
Secondary 048 0.18,1.11 0.114 043 0.15,1.09 0.097
Tertiary 043 0.16,1.00 0.068 069 0.21,2.00 0.506
Employment status
Unemployed - - - - - -
Self-employed 068 037,1.24 0.202 0.80 0.40, 1.60 0517
Employed 048 0.28,0.83 0.010 038 0.18,0.81 0014
Heard of home-based care
No . = = b
Yes 575 327,101 <0.001 511 261,100 <0.001
Encouraged for home-based care
No - N & - - E
Yes 1.03 0.53,1.88 0924 110 1.05,1.15 0.022
Monthly income in Kwacha
<500.00 - - - - -
600.00-1000.00 187 0.89,4.25 0.113 264 1.10,6.85 0.036
1500.00-3000.00 136 0.70,2.71 0369 184 0.83,4.19 0139
Above 3000.00 0.86 0.48,1.51 059 115 0.52,2.52 0734
Cared for a patient at home
No E - - o B E
Yes 061 0.38,1.00 0.047 069 039,1.25 0217
Model worked well
No . = = = - b
Yes 49 2.74,8.68 <0.001 7.88 356,183 <0.001

OR, odds ratio; Cl, confidence interval; AOR, adjusted odds ratio.
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