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Abstract
Background
Malaria is responsible for 580,000 deaths among children under 5, or 95% of all malaria deaths per year globally. Seasonal Malaria Chemoprevention (SMC) is a malaria control intervention in Togo and other African countries targeting children under 5 years old during the peak malaria transmission season. Delaying access to healthcare for children with malaria can result in serious health problems, including heightened morbidity and mortality, complications related to cerebral malaria and anemia, as well as impaired cognitive development. This study aimed to identify determinants of access to health facilities for children with caregiver-reported fever, in the context of SMC campaigns in Togo.

Methodology
We analyzed data from three representative annual end-of-round SMC surveys on SMC-eligible children aged 3–59 months residing in the provinces of Savanes, Central and Kara in Togo, conducted during 2020–2022. We performed a descriptive analysis and fitted logistic regression models to assess predictors of health facility access. Our sample included all children with a caregiver-reported fever in the month before the survey. Model variables included household distance to their local health facility, quintiles of household wealth, household visit by SMC distributors in the previous month, household nomad status, literacy of primary caregivers, and the age and sex of both eligible children and their primary caregivers.

Results
Our analytic sample included 6,252 SMC-eligible children, including 1,418 experiencing fevers. Most children with fever (62.6%, 95% CI 60.0–65.0%) accessed health facilities. Adjusted odds ratios and 95% confidence intervals obtained from the logistic regression analysis found a statistically significant linear relationship between children's adjusted odds of access to health facilities and their distance from the nearest facility, with 2% lower odds of access for each additional kilometer of distance (AOR = 0.98, 95% CI 0.97–0.99). Households with SMC distributor visits were significantly more likely to access health facilities (AOR = 2.20, 95% CI 1.22–3.96). Children of female primary caregivers had higher odds of access (AOR = 1.42, 95% CI 1.05–1.93).

Conclusion
Febrile children’s access to malaria testing and treatment in Northern Togo requires further improvement, particularly among those further from health facilities and with lower household wealth.
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Background
Malaria is responsible for 580,000 deaths among children under five, representing 95% of all malaria deaths worldwide in 2022 [1]; Plasmodium falciparum (PF) is the primary cause of malaria in high malaria-endemic regions like the Sahel region of sub-Saharan Africa (SSA) [2]. Seasonal Malaria Chemoprevention (SMC) in Togo targets children aged 3–59 months during peak malaria transmission. Coverage across most countries with SMC delivery has significantly improved from 2013 to 2020, reaching 80% in Togo and higher rates in nearby countries: 93–97% in Chad, 90% in Nigeria, 94% in Burkina Faso, and 93% in Mozambique. These increases in coverage have contributed to a notable reduction in overall malaria incidence and complications compared to previous years, with confirmed cases in Togo dropping from 11,269 in 2016 to 1,395 in 2020 [3].
Achieving global malaria control targets and improving child health outcomes require an understanding of the factors that influence children’s access to medical facilities for malaria treatment [4]. Delaying access to health services for children with malaria can lead to severe health issues such as increased morbidity and mortality including cerebral and anemia-related complications, and impaired cognitive development [5]. Ensuring protection against malaria infection also depends on quality of services delivered [6].
Access to healthcare facilities is a human right for children who are vulnerable to malaria, which poses serious public health threats, especially in SSA [7]. Rural children often face challenges in receiving treatment at health facilities due to limited access to high-quality healthcare facilities and services [8]. Socioeconomic factors, such as poverty, healthcare disparities, and illiteracy, can potentially impede access to healthcare. Addressing social and economic health disparities in access to malaria interventions and treatment for children under 5 years of age is crucial to reducing malaria-related morbidity and mortality in Togo and elsewhere [9].
Children in other SSA countries living near healthcare facilities are more likely to receive malaria treatment and caregivers from wealthier families are more likely to seek healthcare for illnesses for children compared to those from less wealthy households, which could also be influenced by their maternal education level [10]. Despite decreases in incidence of severe malaria in various SSA countries, access to healthcare facilities for the treatment of malaria, however, is still an ongoing issue [11]. Togo's health system, which operates on a decentralized model, focuses on primary healthcare services mainly provided by public facilities. The Ministry of Health implements policies to achieve universal health coverage (UHC) and enhance access for vulnerable populations. Key initiatives include health insurance schemes and community health programs targeting maternal and child health, infectious diseases, and nutrition. However, the distribution of health facilities is uneven, with urban areas generally having better access than rural regions. Geographic barriers and inadequate infrastructure complicate access, prompting the government to ensure that health facilities are located within a specific radius of communities, emphasizing local engagement in planning [12].
SMC, meanwhile, involves delivering antimalarial medicines to populations who are at risk during the peak of the malaria season. SMC, typically consisting of amodiaquine and sulfoxide-pyrimethamine to prevent PF malaria in children aged 3–59 months, has been supported by Malaria Consortium in several countries with highly seasonal malaria transmission [7, 13]. In 2013, Togo introduced SMC to reduce malaria burden during peak transmission months. It provides monthly treatment courses for children aged 3–59 months at the start of the high-transmission season using sulfadoxine-pyrimethamine (SP) and amodiaquine (AQ), aiming to maintain sufficient drug concentrations to provide protection between monthly delivery cycles, as one dose of SP + AQ plus and two daily doses of AQ. SMC is delivered door-to-door by trained community distributors, with the first dose given as a direct observed therapy. The remaining AQ doses are left for daily administration by children’s caregivers. In Togo, during 2020–2022, SMC was delivered in annual rounds each with four monthly delivery cycles covering July to October [14]. A longitudinal study conducted from 2013 to 2020 in Togo reported a decrease in confirmed malaria cases from 11,269 in 2016 to 1,395 in 2020, demonstrating the effectiveness of SMC in reducing malaria incidence among children under five. The study also indicated that the effectiveness of SMC ranged from 76.6% to 96.2% across different treatment rounds [15].
Aims and objectives
To our knowledge, no previous study has attempted to investigate determinants of access to health services among febrile children specifically in SMC settings or in Togo, or to assess the association between variables related to SMC (such as household visits by SMC community distributors) and health facility access.
This study aimed to identify determinants of access to a health facility among children with caregiver-reported fever in the context of SMC delivery in Togo during 2020–2022. Specific objectives were to describe the analytic sample of SMC-eligible children in Togo in caregiver-reported fever events in the last month and reasons for not accessing health facilities, and to conduct a regression analysis to identify child, caregiver, household, and area-level factors associated with health facility access, including distance to health facilities.


Methods
Study population
Data were obtained from end-of-round SMC coverage surveys following the final annual cycle of SMC delivery (cycle 4 in Togo, delivered in October of each year). Surveys were conducted by independent investigators commissioned by Malaria Consortium in Togo from December 10–20 in 2020, October 22–30 in 2021, and October 10–20 2022, in three northern regions of Togo (Centrale, Kara, and Savanes) encompassing 19 districts where SMC was delivered. SMC was first delivered in Togo in 2013, and has been supported by Malaria Consortium since 2020. The study area, located at the boundary between tropical savannah and semi-arid Sahelian climatic zones, has high seasonality of malaria transmission. In 2021, it was estimated that an average of 489,389 children in the three regions aged 3–59 months, comprising an estimated 19.9% of the total population, was eligible for SMC per monthly delivery cycle [14].
Surveys had a target sample size of 2000, with 10 households sampled in 200 communities. To create a self-weighting sample, communities were chosen at random from a national sampling frame with a probability proportional to the population size in each community. Households were then sampled using a simple random method from local household lists and were included in the survey if they had one or more eligible children aged 3–59 months. In each household, a roster of all eligible children was made; one child was selected at random by the data collection application, and all survey questions related to that child, their primary caregiver, and their household. Further information on survey methods is available elsewhere [14].

Data collection
Data were collected offline using Survey CTO version 2.70 on mobile devices by pairs of data collectors and uploaded daily to a remote server. Data collectors underwent standardized training, including field testing, to ensure uniform administration of the survey. Additionally, built-in logic checks within the SurveyCTO platform flagged inconsistent responses during data entry, prompting clarification where needed. Survey responses were recorded using pre-defined categories. Data on distances were obtained from the national survey sampling frame based on Ministry of Health estimates of travel distances between communities and their assigned local health facility, and merged with household-level data. Data were monitored daily for potential quality issues by a local data manager. In addition, location of data input was validated using GPS to ensure that the correct households were visited; surveys also included hidden variables allowing the data manager to ensure that sufficient time was taken for individual questions during household interviews.

Inclusion criteria
The sample comprised children aged 3–59 months at the start of the annual SMC round and residing in the study provinces in Togo at any time during the SMC round; HIV-positive children, those with a known allergies to sulfa drugs, and children whose caregivers did not provide consent to participate in the survey, were excluded from the sample.

Study variables
The dependent variable in our statistical analysis was children’s access to health facilities (“did [your child] attend a health facility after experiencing fever”); this question was only asked if children experienced a fever in the last 30 days preceding distribution of SP and AQ in cycle 4 (in October of each year) as reported by their primary caregiver (binary outcome: yes/no). Caregivers whose children did not attend health facilities were invited to provide reasons for non-attendance (response categories included “clinic too expensive”, “clinic too far”, “fever considered not serious”, “caregiver preferred alternative treatment”, and any other reason). Variables were selected from those available in the existing end-of-round dataset, with the widest-possible range of relevant variables considered for inclusion in our final model [16]. We considered the following independent variables as potential predictors of health facility access, grouped into child, caregiver and household characteristics: child sex (categorical: male/female), child age at the time of the survey (categorical: < 1 year/1 year/2 years/3 years/4 years/5 years), caregiver self-reported literacy (categorical: literate/illiterate), caregiver age (categorical: < 20 years/20–29 years/30–39 years/40–49 years/50–59 years/≥ 60 years), caregiver sex (categorical: male/female), self-reported caregiver level of education (categorical: none or only pre-primary education/informal or religious education/primary education/secondary education/higher education), head of household reported literacy (categorical: yes/no), household nomad status (categorical: yes/no), and household visited by an SMC community distributor for distribution of SMC medicines in cycle 4 (categorical: yes/no).
To analyze the distribution of the population wealth quintiles, we calculated household wealth scores by summing across the ten variables included in the Simple Poverty Scorecard® for Togo and divided our sample of households into quintile categories (poorest, poor, middle, richer, and richest) [17]. Distance from households was defined based on travel distances between community clusters and their assigned health facility, using merged data obtained from the national survey sampling frame and based on health facilities assigned to each community, and operationalized as a continuous variable in units of kilometers (km).

Caregiver-reported fever among SMC-eligible children
In this study, the confirmation of fever among children was based on caregiver reports rather than laboratory diagnostics such as rapid diagnostic tests (RDT) or microscopy; in Togo, confirmation of clinical malaria in primary care relies exclusively on the former. Caregivers were asked whether the child had experienced a fever within a specified timeframe, and their responses were used to assign presence of fever for the purposes of analysis.

Descriptive analysis
Child, caregiver, and household variables were summarized using counts and percentages. A histogram was generated to show the distribution of distances from community clusters by travel distance to their assigned health facility.

Statistical analysis
We fitted random-effects multivariate logistic regression models with random intercepts for the district, to identify predictors of children’s access to health facilities. Variables were selected for inclusion in a final model using a forward stepwise regression approach based on Collett’s method [16, 18]. Each variable was added to the model in turn and then regressed on the dependent variable. Variables considered for inclusion in the final model were retained in the model if the likelihood ratio test showed that their inclusion improved the model's goodness-of-fit (p < 0.05). Results were expressed as adjusted odds ratios (AOR), with 95% confidence intervals (95% CI) and p-values. Statistical significance was defined as p < 0.05, corresponding to a 95% confidence level.
We conducted regression diagnostics including the Hosmer-–Lemeshow test to evaluate the goodness-of-fit, and calculation of variance inflation factors (after refitting the final model as a fixed-effects model) to test for collinearity. We also considered whether the association between distance between households and health facilities, and health facility access, was linear. We added a quadratic term for distance to the final model; this was not statistically significant, however, suggesting that the non-linear component did not improve model fit.


Results
Descriptive analysis
Table 1 presents a descriptive analysis of variables related to children, caregivers, and households considered for inclusion in our statistical analysis. Of our sample of 6,252 SMC-eligible children, of whom 2,033 (32.52%) were sampled in 2020, 2,016 (32.25%) in 2021 and 2,203 (35.24%) in 2023, 1,418 of these (22.68%) experienced fever within the 30 days before the survey as reported by caregivers. Of those children experiencing fever, these 887 of 1,418 (62.55%) obtained access to health facilities. Among the remaining 531 febrile children who did not access health facilities, 211 (39.70%) caregivers reported being too far from a clinic, 170 (32.00%) reported choosing an alternate treatment for their child, 76 (14.20%) reported a belief that the fever was not a serious condition, 54 (10.00%) reported a belief that clinic attendance was too expensive, and 20 (4.00%) gave any other reason for lack of access to a health facility.Table 1Summary sample statistics (N = 6,252), end-of-round SMC coverage surveys, 2020−2022


	Variable type
	Variable category
	Frequency (n)
	Percentage (%)

	Child outcomes
	Child fever
	Yes
	1418
	22.68

	No
	4834
	77.32

	Child’s access to a health facility if having fever
	Yes
	887
	62.55

	No
	531
	37.45

	Why child did not access health facility
	Clinic too expensive
	54
	10.00

	Clinic too far
	211
	39.70

	Fever considered not serious
	76
	14.20

	Caregiver preferred alternative treatment
	170
	32.00

	Any other reason
	20
	4.00

	Child characteristics
	Child’s sex
	Male
	3251
	52.00

	Female
	3001
	48.00

	Child’s age
	 < 1 year
	645
	10.32

	1 year
	1018
	16.28

	2 years
	1255
	20.07

	3 years
	1383
	22.12

	4 years
	1495
	23.91

	5 years
	456
	7.29

	Primary caregiver characteristics
	Caregiver’s self-reported literacy
	Literate
	3305
	52.86

	Illiterate
	2947
	47.14

	Caregiver’s age
	 < 20 years
	468
	7.48

	20–29 years
	2137
	34.20

	30–39 years
	2514
	40.21

	40–49 years
	655
	10.48

	50–59 years
	254
	4.06

	 ≥ 60 years
	224
	3.58

	Caregiver sex’s
	Male
	935
	14.96

	Female
	5317
	85.04

	Caregiver’s level of education
	No or pre-primary education
	2971
	47.52

	Informal or religious education
	63
	1.01

	Primary school
	1471
	23.53

	Secondary school
	1572
	25.14

	Higher education
	175
	2.80

	Household characteristics
	Wealth quintile
	1 (poorest)
	1451
	23.21

	2 (poor)
	1268
	20.28

	3 (middle)
	1402
	22.42

	4 (richer)
	1034
	16.54

	5 (richest)
	1099
	17.58

	Head of household reported literacy
	Literate
	2879
	61.83

	Illiterate
	1777
	38.17

	Nomad status of household
	Yes
	579
	9.26

	No
	5671
	90.74

	Compound visited by community distributor (cycle 4)
	Yes
	5854
	93.36

	No
	398
	6.64




Regarding the age distribution of our total sample of 6,252 eligible children, 645 (10.32%) were aged 3−11 months (< 1 year), 5,151 (82.39) were aged 1−4 years, and 456 (7.29%) were aged 5 years at the time of the survey (eligible for SMC in cycle 4 as they were aged 3–59 months at the start of the annual SMC round). Figure 1. [image: ]
Fig. 1Distribution of respondents’ households relative to health facilities by distance in km. Figure displays a histogram showing the percentage distribution of households by distance to the nearest health facility, grouped in 2 km increments. Figure shows the distribution of health facilities relative to respondents’ households by distance in km, with bars showing increments of 2 km. Median distance from households to health facilities was 5 km (interquartile range: 3–10 km)



Statistical analysis
The results of the multivariate regression analysis, shown in Table 2, indicated that, after mutual covariate adjustment, children with a female primary caregiver had a 42% higher odds of health facility access compared to those with a male primary caregiver (AOR = 1.42, 95% CI 1.05–1.93). As the age of a primary caregiver increased to 50–59 years, the odds of children’s access to health facility were 60% lower (AOR = 0.40, 95% CI 0.17–0.93) compared to those with caregivers under 20 years. Children who had their home compound visited by community distributors for distribution of SMC medicines had significantly higher odds of access to health facilities (AOR = 2.20, 95% CI 1.22–3.96) than children whose compound had not. There was a statistically significant linear relationship between children's access to health facilities and their distance from their assigned health facility after covariate adjustment; for each additional km of travel distance from the household to the health facility, there was a 2% reduction in odds of health facility access compared with children living < 1 km from the health facility (AOR = 0.98, 95% CI 0.97–0.99).Table 2Results of a multivariate random-effects regression model for predictors of febrile children’s clinic access, end-of-round SMC coverage surveys, 2020–2022


	Variable type
	Variable category
	AOR
	95% CI
	p-value

	Child characteristics
	Child’s age

	 <1year
	0.79
	0.52–1.20
	0.267

	 1 year
	1.26
	0.88–1.80
	0.199

	 2 years
	1.10
	0.79–1.55
	0.544

	 3 years
	Reference
	 	 
	 4 years
	1.85
	0.62–1.18
	0.350

	 5 years
	1.19
	0.75–1.88
	0.462

	Child’s sex

	 Male
	0.92
	0.75–1.15
	0.459

	 Female
	Reference
	 	 
	Primary caregiver characteristics
	Caregiver’s age

	 <20 years
	Reference
	 	 
	 20–29 years
	0.62
	0.33–1.14
	0.125

	 30–39 years
	0.67
	0.36–1.26
	0.215

	 40–49 years
	0.70
	0.35–1.42
	0.323

	 50–59 years
	0.40
	0.17–0.93
	0.033

	 ≥60 years
	0.34
	0.10–1.22
	0.100

	Caregiver’s sex

	 Male
	Reference
	 	 
	Female
	1.42
	1.05–1.93
	0.024

	Household characteristics
	Wealth quintile

	 1 (poorest)
	Reference
	 	 
	 2 (poor)
	1.17
	0.84–1.62
	0.349

	 3 (middle)
	1.12
	0.82–1.53
	0.484

	 4 (richer)
	1.25
	0.88–1.77
	0.205

	 5 (richest)
	1.36
	0.94–1.96
	0.098

	Nomad status

	 Yes
	0.96
	0.67–1.39
	0.847

	 No
	Reference
	 	 
	Compound visited by community distributor (cycle 4)

	 Yes
	2.20
	1.22–3.96
	0.008

	 No
	Reference
	 	 
	Distance (km)
	0.98
	0.97–0.99
	0.011




The Hosmer–Lemeshow test indicated appropriate model goodness-of-fit. Variance inflation factors for all variable categories included in the final model were all below 2, indicating very low multicollinearity between included variables.


Discussion
Children’s health access in SSA countries is influenced by various factors, including geographical location, socioeconomic factors, healthcare infrastructure, and cultural beliefs [19]. SSA countries have made many efforts to improve child health access, including strengthening health infrastructure, increasing healthcare funding, improving healthcare workforce capacity, and promoting community-based healthcare services [20]. In addition to these efforts, SMC has been delivered in several countries, including Togo, to reduce the burden of malaria among young children during this seasonal high-transmission period. It is arguable that the intervention contributes to improving access by providing information about malaria treatment and health facility access for targeted children, given the association between household visits by distributors and health facility access [21].
A number of specific findings can be drawn from this study. First, our study described the proportion of SMC-eligible children accessing health facilities in Togo if experiencing fever; this was higher than that in another study undertaken in Togo in 2014 among children under five years of age covering all regions of the country (62.6% vs. 38.9%) [22]. It is not possible within the scope of this study to determine, however, whether the differences in the outcome between the studies can be attributable to impacts of policies implemented between 2014 and 2022. Second, we found that coverage of SMC household visits by distributors in the study area was high, at 93.36%, suggesting successful program implementation. Third, our study identified caregiver-reported reasons for children’s lack of access to health facilities, with the most frequent including “clinic too far”, “fever considered not serious”, and “caregiver preferred alternative treatment”. Fourth, we identified a range of child, caregiver, and household variables associated with health facility access; notably, these included caregiver’s age, household visit by SMC distributors, and distance from the household’s assigned health facility Children of older caregivers aged 50–59 were significantly less likely to access health facilities compared to those with caregivers under 20 years age; older caregivers may be less likely to take their children to a health facility when they are ill, possibly due to factors including reduced mobility, preference for traditional remedies, reduced decision-making power, and perceived barriers [23]. The odds of children’s access to a health facility while having fever were higher by 42% among those whose caregivers were female as compared with male. These findings suggest that the gender of the caregiver plays an important role in the health-seeking behavior for children with fever [24].
Children whose home compounds were visited by community distributors had a greater likelihood of accessing health facilities compared to those who did not receive such visits. This suggests that household interactions with seasonal malaria chemoprevention (SMC) distributors play a significant role in promoting access to malaria treatment. The increased access may be attributed to the information and support provided by the SMC community distributors, as well as their referrals of febrile children to appropriate health facilities.
Each additional km of distance from the household to the assigned health facility was associated with a 2% lower odds of health facility access compared with children living < 1 km from the health facility. This result is consistent with a study in Burkina Faso on care-seeking for febrile under-five children, which reported a 13% reduction in odds of health facility access among those living ≥ 2 km from health facilities compared with those living within 2 km [25]. This may be attributed to families without access to transportation finding long walks to healthcare facilities physically demanding, particularly when caregivers are also carrying sick children.
In summary, the findings from this study not only highlight existing disparities and barriers in healthcare-seeking behavior but also provide actionable insights that can guide future policies and interventions to enhance access to health facilities for children with fever in Togo. At the same time, they highlight the positive role of SMC community distributors in promoting healthcare access. By addressing these determinants, stakeholders can improve health outcomes and reduce the burden of malaria among vulnerable populations.
Strengths and limitations
One strength of this study was its use of a large, readily available end-of-round SMC coverage survey database with a wide range of relevant variables based on high-quality surveys conducted by third-party contractors not involved in SMC implementation. Surveys employed in this study were designed to be representative of all eligible children, and their caregivers and households, in the three regions included in the study. The study had limitations, however, such as reliance on self-reporting for collection of data on most study variables; responses for some variables such as caregiver literacy may have been subject to biases such as social desirability bias. In 2020, the first year SMC was supported by Malaria Consortium, there was a time delay of around 10 weeks between delivery of SP and AQ in cycle 4 and data collection; this may have reduced reliability of reporting due to potential recall bias. This issue was remedied in 2021 and 2022, in which all data were collected in the same month at the final SMC cycle. Children’s fever, as reported by the caregiver, may not have been the result of malaria, and alternative causes could have been involved. Furthermore, no data were available on the severity of fever. Another limitation was the range of variables available for analysis, which, unlike a previous study in Togo, did not include qualitative perception of difficulty of reaching the nearest health facility, childcare behaviors such as breastfeeding, and religious affiliation [21]; residual confounding may therefore have occurred as not all potential predictors of health facility access could be included in the surveys. Generalizability of the study, which covered three regions of one malaria-endemic country, may have been reduced due to exclusion of HIV-positive children from the survey sample (based on SMC eligibility). Furthermore, we assumed a linear association between distance between households and health facilities, and health facility access, based on sensitivity analyses; however, it was not possible to verify whether this assumption held true for longer distances (> 20 km) due to the absence of relevant data.


Conclusion and recommendations
The results provide insights into the existing situation regarding children’s access to healthcare facilities in Togo and its child, caregiver, household and area-level predictors. This study highlights the need for further efforts to facilitate children’s health facility access in Togo, including focusing on addressing socioeconomic barriers and improving proximity to health facilities by enhancing both transportation and health infrastructure. Further research, both qualitative and quantitative, is needed to understand the processes underlying barriers to healthcare access for febrile children, as has previously been elaborated for other groups such as pregnant women. Enhancing community education and engagement, including through leveraging communication and mobile health technologies, and promoting universal health coverage by removing financial barriers and promoting equity in service provision, may prove instrumental in addressing common challenges impeding healthcare access. More specifically, this study identified “fever considered not serious”, and “caregiver preferred alternative treatment” among the three most commonly reported by caregivers for lack of health access among febrile SMC-eligible children; our results highlight the potential for sensitization activities, both within communities and health facilities, to address these reasons directly by promoting preferences for effective malaria medicines among caregivers of young children, and educating caregivers on situations where medical attention by trained practitioners should be sought. Our findings can inform evidence-based policies and interventions for improved child health outcomes, particularly for those affected by malaria.

Acknowledgements
We would like to express our sincere gratitude to the end-of-round SMC data collectors for their exceptional efforts in gathering high-quality data.

Author contributions
SR conceived, designed and supervised the study. EDA conducted data analysis, interpreted the results, and drafted the manuscript. SH cleaned the data, advised on data analysis, and provided substantive comments. KB, FA, MZ and TS provided substantive comments and contributed to the interpretation of the study’s results. All authors reviewed the manuscript draft, revised it critically on its intellectual content, and approved the final draft.

Funding
This study was carried out as part of evaluation activities for the Malaria Consortium’s SMC program in Burkina Faso, Chad, Nigeria, and Togo. These programs are funded using philanthropic donations received by the Malaria Consortium, primarily as a result of being awarded Top Charity status by Give Well (https://​www.​givewell.​org/​).

Availability of data and materials
The data that support the findings of this study, obtained from end-of-round SMC coverage surveys, are property of Malaria Consortium but may be made available to researchers for non-commercial purposes upon reasonable request to the corresponding author.

Declarations
Ethics approval and consent to participate
Ethical approval for the surveys was granted by the Comité Consultatif National de Bioéthique (National Bioethics Committee) in Togo as part of blanket ethical approval for all SMC activities in each country. Individual informed consent was obtained orally from each respondent.

Consent for publication
No consent for publication was required as all data were anonymized, and no individual respondents could be identified from the results of the analysis.

Competing interests
The authors declare no competing interests.


[image: Creative Commons]Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
WHO. Global technical strategy for malaria 2016–2030 2021 update. Geneva: World Health Organization; 2021.


	2.
Snow RW, Sartorius B, Kyalo D, Maina J, Amratia P, Mundia CW, Bejon P, Noor AM. The prevalence of plasmodium falciparum in sub-Saharan Africa since 1900. Nature. 2017;550(7677):515–18.CrossrefPubMedPubMedCentral


	3.
World Health Organization. Severe Malaria WHO guidelines for the treatment of malaria. Geneva: World Health Organization; 2021.


	4.
Woday A, Mohammed A, Gebre A, Urmale K. Prevalence and associated factors of malaria among febrile children in Afar Region, Ethiopia: a health facility based study, Ethiop. J Health Sci. 2019;29(5):613–22.


	5.
Mishra S, Newton C. Diagnosis and management of the neurological complications of falciparum malaria. Nat Rev Neurol. 2009;5:189–98.CrossrefPubMedPubMedCentral


	6.
Alonso PL. Malaria: a problem to be solved and a time to be bold. Nat Med. 2012;27:1506–9.Crossref


	7.
Malaria Consortium. Malaria Consortium’s seasonal malaria chemoprevention programme: philanthropy report. London: Malaria Consortium; 2021.


	8.
Feachem RGA, Chen I, Akbari O, Bertozzi-Villa A, Bhatt S, Binka F, et al. Malaria eradication within a generation: ambitious, achievable, and necessary. Lancet. 2019;394(10203):1056–112.CrossrefPubMed


	9.
World Health Organization. WHO guidelines for malaria. Geneva: World Health Organization; 2022.


	10.
Ge Y, Liang D, Cao J, Gosling R, Mushi V, Huang J. How socioeconomic status affected the access to health facilities and malaria diagnosis in children under five years: findings from 19 sub-Saharan African countries. Infect Dis Poverty. 2023;12(1):29.CrossrefPubMedPubMedCentral


	11.
Oladipo HJ, Tajudeen YA, Oladunjoye IO, Yusuff SI, Yusuf RO, Oluwaseyi EM, et al. Increasing challenges of malaria control in sub-Saharan Africa: priorities for public health research and policymakers. Ann Med Surg. 2022;81:104366.Crossref


	12.
Nikiema S, Soulama I, Sombié S, Tchouatieu AM, Sermé SS, Henry NB, et al. Seasonal Malaria Chemoprevention implementation: effect on malaria incidence and immunity in a context of expansion of P. falciparum resistant genotypes with potential reduction of the effectiveness in Sub-Saharan Africa. Infect Drug Resist. 2022;15:4517–27.CrossrefPubMedPubMedCentral


	13.
World Health Organization. Seasonal malaria chemoprevention with sulfadoxine–pyrimethamine plus amodiaquine in children: a field guide (second edition). Geneva: World Health Organization; 2023.


	14.
Malaria Consortium. Coverage and quality of seasonal malaria chemoprevention supported by Malaria Consortium in 2021: results from Burkina Faso, Chad, Mozambique, Nigeria, Togo, and Uganda. London: Malaria Consortium; 2022.


	15.
Bakai TA, Thomas A, Iwaz J, Atcha-Oubou T, Tchadobo T, Khanafer N, et al. Effectiveness of seasonal malaria chemoprevention in three regions of Togo: a population-based longitudinal study from 2013 to 2020. Malar J. 2022;21:400.CrossrefPubMedPubMedCentral


	16.
Collett D. Modelling survival data in medical research. London: Chapman and Hall; 1991.


	17.
Schreiner M. Simple poverty scorecard® poverty-assessment tool Togo. 2015. https://​www.​simplepovertysco​recard.​com/​NGA_​2012_​ENG.​pdf. Accessed 11 Mar 2023.


	18.
Austin PC, Lee DS, Leckie G. Comparing a multivariate response Bayesian random-effects logistic regression model with a latent variable item response theory model for provider profiling on multiple binary indicators simultaneously. Stat Med. 2020;39(9):1390–406.CrossrefPubMedPubMedCentral


	19.
Kaboré JMT, Siribié M, Hien D, Soulama I, Barry N, Nombré Y, et al. Attitudes, practices, and determinants of community care-seeking behaviors for fever/malaria episodes in the context of the implementation of multiple first-line therapies for uncomplicated malaria in the health district of Kaya Burkina Faso. Malar J. 2022;21:155.CrossrefPubMedPubMedCentral


	20.
Agyei E, Kumah E. Navigating the complex terrain of healthcare systems in Sub-Saharan Africa: challenges and opportunities for progress. Discov Health Syst. 2024;3:39.Crossref


	21.
Dongmo Kenfack E, Tendongfor N, Nsagha DS. Home-based intervention for the prevention and treatment of malaria among children younger than 5 years in the West Region of Cameroon: protocol for a randomized controlled trial. JMIR Res Protoc. 2021;10(3): e19633.CrossrefPubMedPubMedCentral


	22.
Eliades MJ, Wolkon A, Morgah K, Crawford SB, Dorkenoo A, Sodahlon Y, et al. Burden of malaria at community level in children less than 5 years of age in Togo. Am J Trop Med Hyg. 2006;75(4):622–9.CrossrefPubMed


	23.
Mhango P, Malata MP, Chipeta E, Sixpence A, Taylor TE, Wilson ML, et al. Barriers to accessing malaria treatment amongst school-age children in rural Malawi. Malar J. 2023;22:258.CrossrefPubMedPubMedCentral


	24.
Kombate G, Cakpo GE, Azianu KA, Labité MA, van der Sande MAB. Care-seeking behavior among febrile children under five in Togo. BMC Public Health. 2022;22:2107.CrossrefPubMedPubMedCentral


	25.
Kyei-Nimakoh M, Carolan-Olah M, McCann TV. Access barriers to obstetric care at health facilities in sub-Saharan Africa—a systematic review. Syst Rev. 2017;6:110.CrossrefPubMedPubMedCentral




Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Determinants of access to health facilities among under-five children with caregiver-reported fever in the context of seasonal malaria chemoprevention in Togo, 2020–2022


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/41182_2025_717_Fig1_HTML.png
Percent

20

40
Distance from health facility (km)

60

80





OEBPS/css/cc-by.png
() _®





OEBPS/css/sidebar.gif





