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Introduction: The COVID-19 pandemic caused significant disruptions to sexual and reproductive health (SRH) services globally,
with a pronounced impact on low- and middle-income countries like Nigeria. This study investigates how COVID-19 travel
restrictions influenced the uptake of depot medroxyprogesterone acetate subcutaneous (DMPA-SC) and other injectable contraceptives
in Nigeria.

Methods: This study analyzed 26 months of secondary logistics data from the national electronic Health Logistics Management
Information System (e-HLMIS), covering 36 states and encompassing periods before, during, and after the implementation of travel
restrictions. Statistical analyses, including one-way ANOVA and independent samples z-tests, were applied to assess trends in the
consumption of DMPA-SC and compare them with other injectable contraceptives, such as intramuscular DMPA (DMPA-IM) and
norethisterone enanthate (NET-EN).

Results: Findings showed a significant increase in DMPA-SC consumption during the travel restriction period, with mean consump-
tion rising from 57,187 units pre-restriction to 103,249 units during the restriction. This increase persisted post-restriction, with mean
consumption reaching 124,561 units. While the use of other injectable contraceptives also rose during the pandemic, their growth did
not sustain as consistently as DMPA-SC.

Discussion: The results suggest that promoting self-administration of DMPA-SC was essential in maintaining contraceptive access
when conventional healthcare services were disrupted. This study highlights the importance of adaptable healthcare delivery models,
such as self-administration, in ensuring SRH service continuity during global crises. Additionally, it underscores the need for resilient
supply chain management to secure contraceptive availability in emergencies, providing critical insights for policymakers and
healthcare providers aiming to enhance SRH service resilience in future public health challenges.

Plain language summary: The COVID-19 pandemic disrupted healthcare services globally, including in Nigeria, making it
challenging for women to access family planning services. Many women in Nigeria rely on injectable contraceptives to prevent
pregnancy, but pandemic-related travel restrictions and fears of the virus made it difficult to visit health clinics for these services.

This study investigated how the pandemic influenced the use of injectable contraceptives, particularly DMPA-SC, a type of
injectable contraceptive that women can self-administer at home. Researchers analyzed data from health facilities across Nigeria,
covering 26 months that included periods before, during, and after COVID-19 travel restrictions. They compared the use of DMPA-SC
with other injectables, like DMPA-IM and norethisterone enanthate (NET-EN), which require administration by a healthcare provider.

The study found that more women began using DMPA-SC during the travel restrictions, likely due to its self-administration feature,
which provided autonomy and convenience when clinic access was limited. Even after the restrictions were lifted, the use of DMPA-
SC continued to grow, suggesting that many women preferred this method once they experienced its benefits. While the use of other
injectables also increased during the pandemic, the rise in DMPA-SC use was more significant and sustained.
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These findings highlight the importance of offering self-administered contraceptives to ensure women can maintain control over
their reproductive health during crises. They also emphasize the need for strong supply chains to make contraceptives consistently
available. Supporting self-administered options like DMPA-SC empowers women and ensures continuous access to family planning,

even during emergencies.
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Introduction

Global and regional health emergencies can severely disrupt sexual and reproductive health services, including family
planning, especially in low- and middle-income countries like Nigeria. The COVID-19 pandemic, in particular, has
significantly reduced the use of these services globally, with a 10% proportional decline in 132 low- and middle-income
countries.' Factors contributing to this decline include supply chain disruptions, fear of virus transmission at health
facilities, and reallocating healthcare resources to address the pandemic.? In Nigeria, pre-existing vulnerabilities within
the healthcare system were exacerbated by the pandemic, leading to a particularly dire situation.’

Pandemics worsen existing barriers to healthcare access, such as quarantines, staff shortages, and fear of disease,
threatening progress in family planning.* Historical pandemics like the Ebola outbreak in West Africa show how
reproductive health services are impacted during health crises. Between 2014 and 2016, teenage pregnancies in Sierra
Leone surged by 24%, and the uptake of contraceptives and maternal health services dropped significantly.”® Bietsch
et al” also documented declines in family planning services in Sierra Leone and Liberia during Ebola’s first six months,
underscoring the need for resilient healthcare systems.

Pre-existing disparities in healthcare access, rooted in socioeconomic inequalities, gender norms, and geographical
challenges, also worsened during the COVID-19 pandemic, disproportionately affecting marginalized groups.® The
pandemic highlighted how gender, income, and geography intersect to create complex barriers to reproductive health
services.” Further complicating these issues, the incidence of sexual violence often increases during disasters, resulting in
more unwanted pregnancies and sexually transmitted infections.'™'" The United Nations Population Fund (UNFPA)
described the surge in gender-based violence during the COVID-19 pandemic as a “shadow pandemic”, which amplified
unmet family planning needs.'?

Access to family planning allows individuals to make informed reproductive health decisions during crises. However,
the uptake of specific methods varies under such conditions. For example, Bietsch et al” found that implants and
injectables faced reduced uptake during COVID-19, whereas oral contraceptive pills (OCPs) were more popular due to
the autonomy they afford.'*'*

Women using injectable contraceptives experience heightened barriers during pandemics due to disrupted supply
chains, leading to stockouts at health facilities.'> The COVID-19 pandemic’s rapid onset posed new challenges to supply
chains, and response measures like movement restrictions and travel bans, though essential, inadvertently impacted
essential services such as family planning.'®

Nigeria’s family planning supply chain, reliant on central procurement and funded every four months, already faced
logistical and procurement bottlenecks, causing frequent stockouts.'” The pandemic further threatened this delivery
system, prompting the World Health Organization (WHO) to emphasize the importance of robust supply chain systems
that can continue to provide essential health products during emergencies.'®

Despite gains in family planning, Nigeria has struggled to meet the growing demand, particularly in rural and
underserved areas. From 2013 to 2018, demand among women of reproductive age rose from 29% to 38%, yet unmet
needs increased from 13% to 20%.'° The limited availability of modern contraceptives worsens this gap.?°

Nigeria has taken steps to increase family planning access, such as introducing depot medroxyprogesterone acetate
subcutaneous (DMPA-SC), a contraceptive suitable for self-administration and delivery by lower-cadre staff. This
intervention proved valuable during the pandemic, as DMPA-SC’s self-injection option facilitated contraceptive access
amidst limited healthcare availability.'>* Many experts believe DMPA-SC could be a “game-changer” in low-resource
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settings due to its potential for self-injection and ease of use.”'** Following Nigeria’s 2012 Family Planning Summit
commitment, a strategic plan guided DMPA-SC’s introduction with government and international donor support.*’

The efforts yielded gains before COVID-19, making DMPA-SC accessible across most public sector channels.*® To
ensure continuous supplies of contraceptive methods, the Ministry of Health provided official passes for vehicles to
distribute all FP commodities from the central contraceptive warchouse to the states and for health facilities to continue
offering services to women and their families during the period of movement restriction. This way, Nigeria could avoid
a complete stockout of these commodities and continue to provide services to women.

Emerging studies report a notable decline in family planning services during COVID-19, particularly for injectable
contraceptives, due to movement restrictions and fear of infection.'®?” These findings emphasize the importance of
strengthening supply chains and exploring alternative delivery methods, such as self-injection, to ensure contraceptive
service continuity during health crises. However, there is limited research on how the pandemic affected contraceptive
method choice, particularly for injectable options.”® No studies have also specifically examined the direct impact of
COVID-19 movement restrictions on injectable contraceptives or DMPA-SC, indicating a significant research gap.?’

This study aims to 1) analyze DMPA-SC and other injectable contraceptive trends before, during, and after COVID-
19 travel restrictions; 2) assess COVID-19 travel restrictions’ effect on DMPA-SC use; 3) examine if significant
differences exist in injectable contraceptive use across the restriction periods; and 4) explore how travel restrictions
relate to supply chain factors. Insights from this study can inform policy and service delivery strategies to enhance
DMPA-SC access in Nigeria and offer guidance to other countries facing similar challenges or aiming to introduce new
family planning products during emergencies.

Materials and Methods

This study used secondary data extracted from the Access Collaborative DMPA-SC dashboard. The dashboard draws
data from Nigeria’s national electronic Health Logistics Management Information System (e-HLMIS), an electronic
platform designed to provide detailed visibility into health logistics and stock levels at health facilities nationwide.>” The
e-HLMIS allows for near-real-time data collection, collation, storage, and analysis, supporting inventory management
and decision-making at federal, state, and local government levels.

The dataset encompassed 26 months of logistics management information from 36 states, covering 12 months before,
six months during, and eight months after the enforcement of travel restrictions in Nigeria. Consumption data was used
as a proxy for the uptake of contraceptive methods because it reflects the quantities of contraceptives distributed or
utilized within a specific period and geographic location. The consumption data is often routinely collected through
supply chain management systems, making it a readily available dataset for inferring trends in contraceptive use. This
data can be disaggregated by method type, location, and timeframe to estimate changes in uptake patterns.

The inclusion criteria for data used in this study were: 1) facilities reporting data on injectable contraceptives (eg,
DMPA-SC, DMPA-IM, NET-EN) during the pre-restriction, restriction, and post-restriction periods; 2) data collected
within a specified and continuous time frame (eg, 26 months) that covers pre-pandemic, restriction, and post-pandemic
periods to enable trend analysis; 3) all reported injectable contraceptives, including DMPA-SC, DMPA-IM, and NET-
EN; 4) data from facilities across the entire study area (eg, 36 states of Nigeria) to ensure comprehensive regional
representation; and 5) data on the number of units of contraceptives dispensed to clients (not stock at facilities) to
accurately reflect actual uptake. The authors have excluded data on other contraceptive methods (eg, implants, oral
contraceptives, condoms) and those from periods outside the defined pre-restriction, restriction, and post-restriction
windows.

Data extracted included details on commodity stock levels, receipts, consumption, and losses. The analysis utilized
SPSS 27.0, with results presented in frequency tables, charts, and inferential statistics to identify trends and patterns in
contraceptive use.

In preparing this manuscript, the Al tool OpenAl’s ChatGPT (version GPT-4) was used to generate text and refine
sections of the methodology, discussion, and overall structure of the research proposal. The tool was employed to
streamline the writing process, ensuring clarity and coherence in presenting complex ideas. All content generated through
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the Al tool was thoroughly reviewed and edited by the authors to ensure accuracy, originality, and compliance with the
research objectives. No data analysis or decision-making related to research findings was conducted using the Al tool.

A comparative analysis was performed to evaluate differences in DMPA-SC utilization compared to two other
injectable contraceptives: intramuscular depot medroxyprogesterone acetate (DMPA-IM) and norethisterone enanthate
(NET-EN). This comparison aimed to assess variations in utilization patterns and the impact of the pandemic on different
injectable methods. The analysis also integrated demographic indicators and logistical data, such as the availability of
commodities, stock received by service delivery points (SDPs), and consumption rates, to provide a comprehensive
overview of how self-administration and policy changes influenced contraceptive access during the pandemic.

Nigeria’s National Health Research Ethics Committee (NHREC) exempts the study from ethical approval. Section
B (part C) on pages 4 and 5 of the “National Code of Health Research Ethics” legislation document details all
exemptions. The board exempts all research that utilizes existing data, documents, records, pathological specimens, or
diagnostic specimens if these sources are publicly available.

Results

A two-period moving average trendline was utilized to simulate the anticipated consumption trend of DMPA-SC over a specified
period. The analysis revealed that actual consumption mirrored expected consumption during the pre-COVID-19 travel
restriction period. However, during the travel restriction period, actual consumption consistently exceeded the expected
consumption, except for the April 2020 reporting period. A similar trend was observed for two other injectable products,
characterized by sharp increases in consumption during the travel restriction period, followed by a slight decline in April 2020.

The mean consumption of DMPA-SC before, during, and after the travel restriction periods were 57,187 + 14,959.76,
103,249 + 14,498.33, and 124,561 += 19,394, respectively (Table 1). A one-way ANOVA indicated a statistically
significant difference in DMPA-SC consumption across the different periods (F(2,10) = 20.75, p < 0.0001). Post-hoc
analysis (Table 2) using the Tukey’s test showed that consumption during the travel restriction period was significantly
higher (103,249 + 14,498.33, p = 0.01) compared to the pre-restriction period (57,187 £ 14,959.76) though considerably
lower when compared to the post-restriction period (124,561 + 19,394, p < 0.0001). Notably, no statistically significant
difference existed between the consumption during the travel restriction and post-restriction periods.

Figure 1 illustrates the comparison of DMPA-SC consumption across pre-, intra-, and post-COVID-19 travel
restriction periods. Univariate analysis indicated a steady rise in DMPA-SC consumption in the pre-COVID period,
peaking at 41% growth between April 2019 and June 2019. A sharp increase in consumption, with a 50.2% period-on-
period growth, was observed at the onset of COVID-19 travel restrictions in February 2020. This rise in consumption

Table | Analysis of Variance of DMPA-SC Consumption Across
Time Periods (N=13)

Period Mean SD F (df) p-value

Pre-travel restriction 57,187.00 14,959.755 | 20 (2,10) | <0.0001
Travel restriction 103,249.00 | 14,498.332
Post-travel restriction | 124,561.00 | 19,394.463

Table 2 Post-Hoc Test Comparing DMPA-SC Mean Consumption Across Time Periods

Periods Periods Mean Difference | Std. Error p-value 95% Confidence Interval
Pre Intra —46,062.000* 12,264.118 | 0.010 —79,681.57 to —12,442.43
Post —67,374.000% | 10,621.038 0.000 —96,489.40 to —38,258.60

Intra Pre 46,062.000* 12,264.118 | 0.010 12,442.43 to 79,681.57
Post —21,312.000 | 12,264.118 0.239 —54,931.57 to 12,307.57

Post Pre 67,374.000* 10,621.038 | 0.000 38,258.60 to 96,489.40
Intra 21,312.000 12,264.118 0.239 —12,307.57 to 54,931.57

Note: *p-values < 0.05.
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Figure | Comparison between the uptake of all injectable methods pre-, during, and post-restriction in travels.

was followed by a 22% decline in April 2020 and subsequent increases of 28.3% and 23.2% during the travel restriction
period in the following reporting periods. Post-restriction, consumption showed a slight 4% increase, followed by 4.4%
and 25.2% declines in the subsequent reporting periods.

Figure 2 depicts the fluctuations in the percentage of health facilities reporting DMPA-SC consumption. Despite the
fluctuations, an increase in the absolute number of facilities reporting to the HLMIS was noted across pre-, during, and
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Figure 2 Systemic health facility reporting of DMPA-SC to the national HLMIS pre-, during, and post-restriction in travels.
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post-COVID-19 travel restriction periods. The percentage of facilities reporting DMPA-SC remained nearly constant
relative to the pre-pandemic period, with minor dips in two bimonthly reporting cycles and a notable dip post-travel
restriction.

An independent samples f-test was conducted to compare the mean consumption during periods of unrestricted
movement versus travel restrictions. The consumption of DMPA-SC was higher during the travel restriction (103,249 +
14,498 units) compared to periods of unrestricted movement (90,874 + 39,083 units). Similarly, NET-EN injection
consumption was higher during this period (204,006 + 41,544 units). Conversely, DMPA-IM consumption was lower
(219,335 + 46,477 units) than during unrestricted movement. The differences in means were statistically significant for
all products: t(9.8) = 0.829, p = 0.427 (DMPA-SC), p = 0.353 (DMPA-IM), and p = 0.416 (NET-EN) (Table 3).

A multivariate linear regression analysis demonstrated a statistically significant relationship between the percentage
of stock-outs and the couple-year protection (CYP) for DMPA-SC (p = 0.05). The model accounted for a substantial
portion of the variance in CYP (R? adjusted = 0.910, F(4,13) =20.23, p=0.01) (Table 4). The regression coefficient (B =
330.98, 95% CI [4.15, 657.8]) indicated that for each percentage-point increase in stock-outs, there was an average
increase of 330 CYP units.

Additionally, there was an increase in CYP, corresponding to the rise in stock on hand of 0.14 and units of stock
received in SDPs of 0.15 points. These findings highlight the interconnectedness of stock availability and contraceptive
protection coverage, suggesting that facilities with higher stock levels and timely resupply were better positioned to
sustain contraceptive uptake and meet user needs during the study period.

However, the analysis showed that the travel restrictions did not explain a significant variance in CYP (p = 0.37),
suggesting that the primary drivers of CYP variability were internal supply chain factors rather than external contextual
variables. These findings highlight the influence of supply chain performance—specifically stock availability—on
contraceptive coverage, with stock-outs as a critical determinant of CYP trends during the study period.

Variables were selected based on their theoretical and practical significance in influencing CYP, with a focus on
supply chain dynamics and external contextual factors. These variables represent key determinants of contraceptive

Table 3 Independent Samples T-Test for Mean Consumption of Injectables Between Travel
Restriction and Unrestricted Movement Periods

Measure Mean t-value | p-value | 95% Confidence Interval
DMPA-SC Consumption 0.829 0.427 —39,623.49 to 64,373.49
COVID Travel Restriction | 103,249 + 14,498

Open Movement 90,874 + 39,083

DMPA-IM Consumption -0.969 | 0353 —90,100.06 to 35,004.86
COVID Travel Restriction | 219,335 + 46,477

Open Movement 246,882 + 42,404

NET-EN Consumption 0.845 0416 —24,942.05 to 56,042.65
COVID Travel Restriction | 204,006 + 41,544

Open Movement 188,455 + 23,897

Table 4 Multivariate Linear Regression Results for Factors Influencing

Couple-Year Protection

Variable Coefficient (B) | 95% Confidence | p-value
Interval (CI)

Percentage of Stock-Outs | 330.98 [4.15, 657.80] 0.05

Stock on Hand (Units) 0.14 [0.05, 0.23] <0.01

Quantity Received (Units) | 0.15 [0.08, 0.22] <0.01

Travel Restrictions —15.23 [-50.78, 20.32] 0.37

Notes: Adjusted R% 0.910, F-statistic: 20.23 (p = 0.01).
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availability and access at the service delivery points (SDPs). Only variables for which reliable and complete data were
available from the national electronic Health Logistics Management Information System (e-HLMIS) were considered for
inclusion. This ensured the robustness and accuracy of the analysis. Similarly, travel restrictions were included as an
external contextual variable due to their significant impact on healthcare logistics during the COVID-19 pandemic.
Variables demonstrating at least marginal significance in univariate analyses were considered for inclusion in the
multivariable model to ensure they contributed meaningfully to explaining the variance in CYP.

The final multivariate model included these four variables after meeting the criteria above. The adjusted R? value of 0.910
indicates that the model explained 91% of the variance in CYP, with the F-statistic (F[4,13] =20.23, p = 0.01) confirming the
overall significance of the model.

Discussion

The COVID-19 pandemic significantly impacted the consumption trends of DMPA-SC and other injectable contraceptive
methods due to changes in healthcare access and the promotion of self-administration. Recent studies indicate a notable
increase in DMPA-SC consumption during the COVID-19 pandemic. This trend was primarily driven by the promotion
of self-administration to ensure continuity of contraceptive use despite restricted access to healthcare facilities. Research
highlights that self-injected DMPA-SC became a crucial method for maintaining contraceptive use during the pandemic,
with several countries integrating self-injection into their national family planning programs.’*>? In Nigeria, policy
support was crucial for the scale-up of DMPA-SC. A study on the policy environment in Nigeria highlighted the role of
enabling policies in facilitating the rapid uptake of DMPA-SC during the pandemic, ensuring that women could access
contraceptives despite movement restrictions.’> Similar trends were observed globally, with countries like the
Democratic Republic of the Congo (DRC) successfully using community-based distribution to ensure women in remote
areas could access DMPA-SC.**

Furthermore, studies from Kenya and Malawi showed that self-administration increased contraceptive continuation
rates compared to provider-administered methods.?> >’ The significant increase in DMPA-SC consumption during travel
restrictions indicates a shift in contraceptive use patterns driven by the necessity for self-administered options. Studies by
PATH and UNFPA illustrate that self-injection of DMPA-SC became vital in family planning programs in various
countries, such as Kenya and Nigeria, where large-scale distributions were implemented to meet the rising demand.***

Similarly, WHO’s research on self-injection pilot projects in multiple regions confirmed the positive impact of self-
administration on maintaining contraceptive use during restricted access periods.>” These trends highlight the adaptability
of contraceptive practices in response to public health emergencies and underscore the importance of flexible healthcare
delivery models. Additional studies have shown that task-shifting policies and community-based interventions were
critical in these efforts, demonstrating the effectiveness of these strategies in various contexts.>*~** The observed trends in
DMPA-SC consumption during the COVID-19 pandemic emphasize the importance of self-administered contraceptives
in ensuring continuity of care during healthcare disruptions. By adopting flexible healthcare delivery models and
promoting self-care interventions, policymakers can enhance the resilience of contraceptive services, providing sustained
access for women worldwide.

Movement restrictions during the COVID-19 pandemic influenced the availability and distribution of contraceptive
supplies, affecting DMPA-SC consumption. Quantitative analyses confirmed significant variations in DMPA-SC con-
sumption across different periods, with higher consumption during travel restrictions compared to the pre-restriction
period and an even greater increase observed in the post-restriction period. Studies attributed this increase to the
necessity for self-administered options when traditional healthcare services are disrupted.*®>” The promotion of self-
administration was pivotal during the pandemic. The WHO emphasized the importance of self-care interventions,
including self-injected contraceptives, to enhance women’s autonomy and ensure continued access to contraception.®*’

Data from health facilities showed fluctuations in DMPA-SC reporting but an overall increase in absolute numbers
during the pandemic. These changes suggest disruptions in data reporting mechanisms and a focus on maintaining
contraceptive supplies despite disruptions. However, challenges related to stockouts and supply chain disruptions
persisted, highlighting the need for robust supply chains and effective stock management.**>? Further studies indicate
that countries with strong policy support and practical implementation strategies, such as Nigeria and Kenya, could better

Open Access Journal of Contraception 2025:16 hetps: 65



Adefalu et al

manage supply challenges.”*~* The statistical significance of increased DMPA-SC consumption during travel restrictions
underscores the critical role of self-administration in maintaining contraceptive use. Comparative analyses between
periods show that DMPA-SC consumption significantly rose during travel restrictions, as evidenced by data from
multiple sources.>**” This finding aligns with the observed trends in other self-administered contraceptive methods,
where access to traditional healthcare services was limited.**2° The studies collectively suggest that enabling self-
administration can effectively mitigate disruptions in healthcare access, a valuable insight for future public health
strategies. The success of countries that implemented robust community-based distribution and task-shifting policies
further supports the importance of these strategies.>**” The relationship between movement restrictions and supply
availability during the COVID-19 pandemic highlights the importance of maintaining robust supply chains and promot-
ing self-administration options. These strategies can help mitigate the impact of future public health crises on contra-
ceptive access, ensuring sustained and equitable access to reproductive health services.

Supply chain factors such as the percentage of product stock-outs, quantity received, and stock on hand at facilities
are critical in understanding the impact of the COVID-19 pandemic on contraceptive access. Studies found that facilities
experienced increased stock-outs and supply chain disruptions, affecting contraceptive availability during the pandemic.
For instance, a survey of Nigeria’s supply chain indicated significant challenges with maintaining stock levels of DMPA-
SC due to disruptions in global supply chains and increased demand.** Similarly, data from WHO indicated that the
WHO noted that stock-outs were more frequent during the pandemic, exacerbating the difficulty of maintaining
a supply.>” The UNFPA reported that countries with robust supply chain management systems, such as Kenya, managed
these challenges more effectively by implementing proactive stock monitoring and replenishment strategies.*>

Additionally, a JSI report on supply chain considerations for DMPA-SC introduction emphasized the risks of
mismatched supply and demand, leading to either overstocking or shortages, which can undermine confidence in the
supply system.*® The increased frequency of stock-outs and supply chain disruptions during the pandemic highlights the
vulnerability of contraceptive supply chains to global crises. Studies indicate that facilities with better stock monitoring
and management practices were more resilient, as evidenced by the relatively stable contraceptive supplies in countries
like Kenya and Nigeria.>*** The number of contraceptives received and stock on hand at facilities was crucial to ensure
continuous availability. Countries that implemented effective forecasting, inventory management, and emergency stock
reserves maintained better supply levels than those that did not.>**” The analysis of additional supply chain factors
during the COVID-19 pandemic underscores the need for robust supply chain management systems to ensure continuous
contraceptive availability. By improving stock monitoring, forecasting, and replenishment strategies, healthcare systems
can better withstand global disruptions and maintain consistent access to reproductive health supplies.

This study has several notable strengths that enhance its relevance and robustness. First, it leverages a comprehensive
dataset from the national electronic Health Logistics Management Information System (e-HLMIS), covering 26 months
of logistics data across 36 states in Nigeria, providing a broad and representative analysis of contraceptive trends during
the COVID-19 pandemic. Second, the study employs rigorous statistical methods, including one-way ANOVA and
independent samples t-tests, to analyze trends and draw meaningful comparisons between DMPA-SC and other injectable
contraceptives, ensuring a data-driven approach to the findings. Third, the study uniquely focuses on the impact of self-
administration promotion for DMPA-SC, highlighting a critical innovation in contraceptive delivery that sustained access
during a period of global healthcare disruptions. Additionally, by analyzing consumption trends across three distinct
phases—pre-restriction, restriction, and post-restriction—it captures the dynamic effects of travel restrictions and
healthcare adaptations over time. Finally, the study provides actionable insights for policymakers and healthcare
providers, emphasizing the importance of flexible healthcare delivery models and resilient supply chains in maintaining
access to essential health services during crises, making its findings highly applicable to similar contexts worldwide.

Some limitations should be considered when interpreting the findings. First, the study relies on secondary data from
the national electronic Health Logistics Management Information System (e-HLMIS), which may be subject to reporting
inaccuracies, inconsistencies, or incomplete data entries across facilities. Second, while the analysis spans 26 months, it
does not account for potential regional variations in healthcare access, policy implementation, or pandemic severity that
could have influenced contraceptive uptake. Third, the study focuses on aggregate consumption trends and does not
explore individual-level factors, such as user preferences, socioeconomic status, or barriers to access, which may have
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impacted contraceptive choices. Finally, the study did not account for other possible confounding factors, such as
concurrent health campaigns or broader changes in SRH service delivery. These limitations highlight the need for more
granular, qualitative, and longitudinal research to comprehensively understand the dynamics of contraceptive use during
public health crises.

Conclusion

This study examined the impact of COVID-19 travel restrictions on the consumption of DMPA-SC and other injectable
contraceptives in Nigeria, using data from the national electronic Health Logistics Management Information System
(e-HLMIS). The findings demonstrate that DMPA-SC consumption increased significantly during the travel restriction
period and continued to rise post-restriction, highlighting the critical role of self-administration in maintaining contra-
ceptive access during health crises. In contrast, other injectable contraceptives, such as DMPA-IM and NET-EN, showed
less sustained growth, underscoring the unique adaptability of DMPA-SC to emergency healthcare conditions.

The results further revealed that supply chain factors, particularly the percentage of stock-outs, stock on hand, and
quantity received at service delivery points (SDPs), significantly influenced couple-year protection (CYP). Stock-outs
were positively associated with CYP, likely reflecting heightened demand during the pandemic, while higher stock levels
and timely resupply corresponded to increased contraceptive coverage. However, travel restrictions themselves did not
significantly explain CYP variability, suggesting that internal supply chain performance played a more decisive role.

These findings emphasize the importance of flexible healthcare delivery models, such as self-administration, in
ensuring the continuity of sexual and reproductive health services during global crises. Strengthening supply chain
systems through accurate demand forecasting, real-time inventory monitoring, and proactive replenishment strategies is
essential to mitigating the impact of future disruptions on contraceptive access.

For policymakers and healthcare providers, this study underscores the need for sustained investments in self-care
interventions and resilient supply chains to enhance the resilience of family planning programs and ensure equitable and
uninterrupted access to contraceptives, even in the face of emergencies. Future research should explore individual-level
factors influencing contraceptive uptake and assess the long-term implications of self-administration on contraceptive
continuation rates and broader health outcomes.

Operational Definitions

1. Couple-Year Protection (CYP): A standard measure of contraceptive coverage representing the estimated years of
protection from unintended pregnancy provided by the contraceptives distributed within a specific period. It is
calculated based on the quantity of contraceptive products dispensed, using standard conversion factors specific to
each method (eg, one unit of DMPA-SC provides three months of protection).

2. DMPA-SC Consumption: The total number of units of depot medroxyprogesterone acetate subcutaneous (DMPA-
SC) dispensed to clients during a specified period. This metric represents the actual uptake of the contraceptive
product.

3. DMPA-IM Consumption: The total number of units of depot medroxyprogesterone acetate intramuscular (DMPA-
IM) dispensed to clients during a specified period. This serves as a comparative measure for trends in injectable
contraceptive uptake.

4. NET-EN Consumption: The total number of units of norethisterone enanthate (NET-EN) dispensed to clients
during a specified period, included for comparison with other injectable contraceptives.

5. Percentage of Stock-Outs: The proportion of service delivery points (SDPs) reporting zero stock of a specific
contraceptive (eg, DMPA-SC) at any point during the reporting period, expressed as a percentage of total reporting
facilities.

6. Stock on Hand: The quantity of contraceptive products (eg, DMPA-SC) available at SDPs at the end of a reporting
period. This metric indicates the inventory levels at facilities.

7. Quantity Received: The total number of contraceptive units delivered to SDPs during a specific reporting period.
This reflects the resupply efforts made to maintain stock availability.
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8. Travel Restriction Period: The time frame during which government-imposed COVID-19 movement restrictions
were in effect, potentially impacting logistics, service delivery, and client access to contraceptives.
9. Expected Consumption Rate: The projected number of contraceptive units (eg, DMPA-SC) expected to be
consumed during a given period, calculated using a two-period moving average of historical consumption data.
10. Self-Administration of DMPA-SC: This delivery model allows clients to inject DMPA-SC independently at home
or outside healthcare facilities, reducing reliance on healthcare provider-administered services.
11. Service Delivery Points (SDPs): Health facilities or other locations where contraceptives are dispensed to clients.
Examples include hospitals, clinics, or community-based distribution points.
12. Univariate Analysis: A statistical approach used to examine and summarize data trends for a single variable, such
as the mean consumption of DMPA-SC across different time periods.
13. Health Logistics Management Information System (e-HLMIS): A digital platform that collects, reports, and analyzes
logistics and inventory data related to contraceptive distribution and stock levels across service delivery points.
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