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Purpose: Menstrual hygiene management (MHM) is essential for adolescent well-being, yet many girls lack adequate menstrual 
products. While MHM factors are linked to depression, little is known about these associations in Uganda. Because financial insecurity 
and family context can intensify or buffer menstrual challenges, we examined the relationships between menstrual knowledge, pain, 
affordability barriers, supply type, restrictions, and depression in the context of an intervention targeting economic and family support.
Methods: We analyzed data from a three-arm cluster randomized controlled trial (Suubi4Her) with a 24 month follow up (2018 to 
2022). A total of 1260 adolescent girls aged 14 to 17 from 47 secondary schools in Uganda were randomized into three study arms: 
Control (n=16 schools, n=408); Economic Empowerment using Youth Development Accounts (YDA) (n=16 schools, n=471), matched 
savings accounts promoting financial literacy and economic stability; and YDA plus Family Strengthening Intervention using Multiple 
Family Group (MFG) meetings (n=15 schools, n=381), structured caregiver-adolescent sessions to improve family communication, 
support, and problem solving. Depression was assessed using the Beck Depression Inventory (BDI). Mixed effects regression models 
examined associations, adjusting for school and individual clustering.
Results: Age (β= -0.98, 95% CI: -1.32, -0.64, p < 0.001) was significantly associated with lower depression. Menstrual knowledge 
(β=0.83, 95% CI: 0.61, 1.06, p < 0.001), menstrual pain (β=0.73, 95% CI: 0.51, 0.95, p < 0.001), affordability barriers (β=3.55, 95% 
CI: 2.41, 4.30, p < 0.001), and menstrual restrictions (β=1.22, 95% CI: 0.16, 2.28, p= 0.024) were also associated with increased 
depression. Hygienic products weakened the psychological impact of menstrual pain (β=-0.40, 95% CI: -0.63, -0.16, p= 0.001). 
Intervention participants had lower depression (YDA: β= -1.88, 95% CI: -3.09, -0.68, p = 0.002; YDA+MFG: β= -1.89, 95% CI: -3.21, 
-0.56, p= 0.005). Taken together, these results suggest that menstrual hygiene challenges increase the risk of depression, while age, 
access to hygienic products, and participation in supportive interventions can mitigate these negative effects.
Conclusion: Findings point to a need for comprehensive MHM programs integrating family economic support, pain management, 
and mental health. Addressing affordability barriers and menstrual stigma enhances adolescent girls’ well-being.

Plain Language Summary: Many adolescent girls in Uganda face challenges managing their periods. Some cannot afford menstrual 
products like pads. Others experience physical discomfort, such as pain, and are often limited in what they can do during their period, 
including attending school or participating in daily activities. 
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This study looked at whether these menstrual hygiene challenges are linked to symptoms of depression. It included 1260 girls 
between the ages of 14 and 17 from 47 secondary schools in Uganda. The girls were part of a larger study testing two programs: one 
offered support through savings accounts and financial education, and the other added family group meetings to support better 
communication and care within families. 

The researchers found that girls who had more menstrual pain, could not afford pads, or had restrictions on their activities during 
menstruation were more likely to report feeling depressed. Those who participated in the savings and family support programs also had 
better mental health compared to those who received only basic school support. 

These results suggest that improving access to menstrual products and offering support through savings and family programs can 
help reduce depression in adolescent girls. Addressing menstrual health needs is important for supporting girls’ mental well-being. 

Keywords: affordability constraints, adolescent mental health, adolescent girls, economic empowerment

Introduction
Adolescence is a critical period marked by significant physical, emotional, and social change.1 In Uganda, many girls 
lack resources needed to manage menstruation, often resulting in stigma, school absenteeism, and emotional distress.2,3 

Menstrual hygiene management involves using clean materials, maintaining personal hygiene, ensuring privacy for 
changing, safely disposing of used products, and having essential knowledge to manage menstruation with dignity and 
confidence.4 These challenges mirror global patterns. More than three hundred million women menstruate daily, and 
about five hundred million lack products and adequate hygiene facilities.5,6 Similar barriers to facilities, privacy, and 
education hinder school participation in India, South Sudan, Kenya, and Bangladesh,7–9 while access to products and 
education improves school experiences, as shown in Ghana.10

Poor menstrual hygiene and related barriers are linked to psychological distress11 and depression.12 Stigma and 
anxiety around menstruation, combined with pain and inadequate facilities, can heighten feelings of helplessness and 
emotional burden. Evidence also suggests a bidirectional relationship between menstrual pain and depression,13–16 and 
heavy menstrual bleeding has been associated with higher depression.17 Period poverty, defined as inadequate access to 
products, safe facilities, and information,18 is consistently associated with worse mental health,19–21 with the COVID-19 
pandemic further disrupting access to products and increasing economic strain.22 Use of unhygienic supplies and 
sanitation insecurity are linked to greater distress and depressive symptoms,23,24 and mobility restrictions during 
menstruation can contribute to isolation and low self-worth.25,26 Economic interventions, such as subsidies or the 
removal of taxes on menstrual products, can reduce these barriers and improve access. For example, tax strategies, 
such as reducing or eliminating the tax on menstrual products, have enhanced the accessibility and affordability of these 
essential items.27 Beyond fiscal measures, large-scale government-led interventions, such as the Menstrual Health 
Scheme in Northeast India, have shown that while pad distribution can expand access, it has limited effects unless 
paired with education, stigma reduction, and supportive facilities.28

The Biopsychosocial Model (BPS)29 provides a comprehensive framework for understanding how biological, 
psychological, and social factors interact to influence health outcomes. Biological factors encompass physiological 
processes such as hormonal fluctuations, menstrual pain, and the physical burden of menstruation, which can contribute 
to emotional distress.30 Social factors, such as access to menstrual hygiene products, affordability of supplies, cultural 
taboos, and menstrual-related activity limitations, further shape adolescent girls’ experiences with menstruation.31 We 
apply the BPS Model to examine how interrelated menstrual hygiene-related factors associate with depression among 
adolescent girls in Uganda. For instance, menstrual pain (a biological factor and an individual-level factor) may lead to 
psychological distress, particularly if an adolescent holds negative beliefs about menstruation or perceives it as 
a limitation. These psychological effects may be reinforced by social factors such as inadequate access to sanitary 
supplies or community-level taboos surrounding menstruation, leading to increased absenteeism from school and social 
withdrawal. Previous studies have demonstrated that period poverty, including the inability to afford hygienic menstrual 
products, is associated with higher levels of stress and depressive symptoms.19
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Depression is the leading cause of disability worldwide.32 Globally, about one in seven adolescents aged 10 to 19 
experience a mental health condition, with depression affecting an estimated 3.5% of those aged 15 to 19.33 The 
condition arises from a complex interplay of social, psychological, and biological factors,34 with prevalence higher 
among women (6%) compared to men (4%).35 In Uganda, depressive disorders affect 4.6% of the population,36,37 

making it one of the top six African countries with the highest prevalence.36 Rates are higher among females (5.1%) than 
males (3.6%),38 and approximately 21% of adolescents report depressive symptoms,39 with girls more affected than 
boys.35 Social determinants such as poverty, gender-based violence, and limited access to education further exacerbate 
adolescent mental health challenges.40 Despite this high burden, Uganda faces a severe shortage of mental health 
services, with fewer than one psychiatrist per million people and very limited school-based counseling.41

Regional studies, including work in Gambia, have examined menstrual management challenges, supply access, and 
psychological impact,42 and research elsewhere has linked period poverty to higher depression among adolescents and 
young adults.19 However, these studies do not reflect the Ugandan context, where menstrual hygiene challenges may 
present unique risks to adolescent well-being. In Uganda, prior work has examined menstrual health and mental health, 
but often with broad tools such as the Strengths and Difficulties Questionnaire (SDQ), which do not capture clinically 
relevant conditions like depression.43 The present study addresses this gap using the BDI and testing associations 
between menstrual hygiene-related factors, including affordability barriers, menstrual restrictions, supply type, economic 
empowerment, and depression. This paper builds on our previously published study that examined the effects of the 
Suubi4Her intervention on psychosocial well-being (hopelessness, self-esteem, and self-concept) among adolescent girls 
in Uganda.44 While that study focused on general psychosocial outcomes, the current analysis extends the work by 
examining depression as a primary outcome and introducing menstrual hygiene-related factors as key predictors. 
Specifically, we ask: To what extent are menstrual hygiene-related factors, such as affordability barriers, menstrual 
restrictions, supply type, and menstrual pain, associated with depression among adolescent girls in Uganda, while 
accounting for economic empowerment and family strengthening interventions?

Methods
Study Setting
Suubi4Her is a National Institutes of Health (NIH)-funded three-arm cluster-randomized trial conducted in 47 secondary 
schools in the greater Masaka region of Southwestern Uganda. The schools were in five geopolitical districts: Masaka, 
Kyotera, Lwengo, Rakai, and Kalungu.

Recruitment and Study Population
All eligible participants were identified in collaboration with the school administration and Masaka Diocese. 
Informational flyers outlining the study and enrolment process were then distributed to these individuals. Interested 
adolescents and their caregivers subsequently had individual meetings with the local project coordinator to discuss 
eligibility criteria, the voluntary nature and objectives of the study, the expected participation level, potential risks and 
benefits, and safety and confidentiality considerations. To meet the eligibility criteria, participants needed to be (1) 
female, (2) between the ages of 14 and 17, and (3) in their first or second year of secondary school. Individuals residing 
in institutions or orphanages were deemed ineligible, as one of the interventions was family-based. In total, 1260 
adolescent girls were enrolled between March 2018 and February 2019, as shown in the consort diagram (Figure 1). For 
details on recruitment and intervention, see the study protocol paper.45–48

Randomization
All eligible girls were recruited and randomized into three study arms at the school level after school selection. Stratified 
random sampling allocated schools into four strata based on student population size (medium vs large) and geographical 
location (rural vs urban), ensuring balance across these variables. Restricted randomization (Hayes and Moulton)49 was 
applied within strata to maintain overall balance across conditions.
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The control group (16 schools; 408 students) received usual care, including a school-based sexual and reproductive 
health curriculum and school supplies. Treatment 1 (16 schools; 471 students) received the control package plus 
a savings-led Family Economic Empowerment (EE) intervention, which included financial literacy training and Youth 
Development Accounts (YDA). Treatment 2 (15 schools; 381 students) received all components of the control and 
Treatment 1 groups, along with a Family Strengthening (FS) intervention delivered via Multiple Family Groups (MFG).

The YDA intervention provided adolescents with matched savings accounts co-signed by a caregiver, with funds 
designated for school fees or family-based income-generating activities. Participation required completion of financial 
literacy workshops on savings, asset building, and use of financial institutions. The YDA+MFG intervention combined 

Figure 1 Suubi4Her Consort flow diagram.
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the economic empowerment package with structured family group sessions focused on the “4Rs” (Rules, Responsibility, 
Relationships, Respectful communication) and “2Ss” (Stress and Social support). These 16-session meetings involved 
12–20 families and extended family members, creating opportunities for shared learning, social support, and problem- 
solving.47 For details on sessions, refer to Supplemental Tables 1 and 2.

Data Collection Procedure
The survey instruments were translated into Luganda and back-translated into English to ensure accuracy, under the 
supervision of experts from Makerere University School of Languages. Translators were fluent in both English and 
Luganda and held relevant academic qualifications. Translations were reviewed by at least three individuals for 
consistency in meaning. Local research assistants, fluent in both languages, conducted structured interviews at baseline, 
12, and 24 months. They received training in good clinical practice, data collection techniques, and human subjects’ 
protection, and completed the Collaborative Institutional Training Initiative (CITI) Human Subjects certification. Follow- 
up completion rates were high—96.7% at 12 months and 92.5% at 24 months.

Study Measures
Outcome Variable
Depressive symptoms were assessed using the 21-item Beck Depression Inventory, a validated measure of depressive 
symptomatology in adolescents.50 Participants were presented with a series of statements reflecting their emotional state 
over the past two weeks and asked to select the one that best described their experience. Example items include: “I do not 
feel sad”, “I feel sad”, “I am sad all the time and I cannot snap out of it”, and “I am so sad and unhappy that I cannot 
stand it”. Each item was coded on a four-point Likert scale ranging from 0 to 3, with 0 indicating the least severe 
symptom and 3 indicating the most severe symptom. No items required reverse coding. Total scores were computed by 
summing all 21 items, resulting in a theoretical range of 0 to 63, with higher scores indicating greater depressive 
symptomatology. In the current sample, the Cronbach’s alpha was 0.83, indicating good internal consistency.

Sociodemographic Characteristics
Participants’ sociodemographic characteristics included 1) age, 2) Orphanhood status categorized as double orphan, 
single orphan, and non-orphan; 3) Primary caregiver categorized as biological parent, grandparent, and other relative; 4) 
total number of individuals living in a household; 5) number of children living in a household; and 6) asset ownership 
assessed by a 21-item index in which participants were asked, “Does the family you live in own the following: house, 
rentals, car, coffee plantation, banana plantation, etc.?” - coded 1 if they owned the assets and 0 if they did not. The total 
number was summed up to get the total number of assets in a household. Notably, some participants had not started 
menstruating at baseline.

Menstrual Hygiene Related Factors
The study included several menstrual hygiene-related factors as predictor variables: 1) Menstrual hygiene knowledge: 
This was measured using a nine-item true/false scale. Sample statements include: “Women stop menstruating as they 
grow old”, “Pregnant women menstruate”, and “Pain during the menstruation period means that someone is sick”. Items 
were coded as “true” (1), “false” (0). Statements in the opposite direction were reverse-coded to ensure higher scores 
indicated higher menstrual knowledge. The theoretical range for this variable is 0–9 (Cronbach’s alpha 0.572). 2) 
Affordability barriers were assessed with three yes/no items examining whether participants had purchased disposable 
sanitary pads in the past six months, whether they had ever wanted to buy pads but were unable to, and whether lack of 
money prevented them from purchasing pads. Sample items included: “Have you bought disposable sanitary pads from 
a shop in the last six months?” and “I do not have enough money to buy disposable sanitary pads from a shop”. 
Responses were recorded as “Yes” (1) or “No” (0). For analysis, these items were combined into a binary variable: No 
Affordability Barriers (0) vs Faced Affordability Barriers (1). 3) Menstrual-related restrictions were assessed with eight 
yes/no items that examined whether menstruation limited girls’ participation in daily activities (eg, religious engagement, 
physical activities, housework, school attendance). Sample items included: “Does your menstruation period make you 
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unable to go to church/mosque/place of worship?” “Does your menstruation period make you unable to do sports?” and 
“Does your menstruation period make you stay home?” Responses were recorded as “Yes” (1) or “No” (0). The eight- 
item scale demonstrated acceptable internal consistency (Cronbach’s alpha = 0.74). For analysis, the variable was 
categorized into two groups: No Menstrual Barriers (0) for those who did not report any restrictions and Faced 
Menstrual Barriers (1) for those who reported at least one restriction due to menstruation. 4) Menstrual pain was 
measured with a single item numeric rating scale, where participants rated the average pain experienced during 
menstruation from 0 (“no pain”) to 10 (“worst pain ever”). 5) Menstrual Supplies were categorized as hygienic vs non- 
hygienic based on the products participants reported usually using. Participants were asked what they usually use during 
menstruation, with response options including cloth/towel, tampons, purchased sanitary pads, menstrual cups, toilet 
paper, reusable pads, cotton, mattress, natural materials (for example, mud, cow dung, leaves), and other materials. 
Hygienic supplies were defined as tampons, purchased sanitary pads, menstrual cups, and reusable pads. Non-hygienic 
supplies included cloth/towels, toilet paper, cotton, mattresses, natural materials, and other unspecified items. For 
classification, participants were coded as using non-hygienic supplies (0) if they reported any non-hygienic item, even 
if combined with a hygienic item. Participants were coded as using hygienic supplies (1) only if they reported exclusively 
hygienic items.

Data Analysis Procedure
The data was analyzed in Stata version 18.0. We summarized the baseline characteristics using means and standard 
deviations for continuous variables and counts and percentages for categorical variables. Summary statistics for baseline 
characteristics were stratified per study arm. Prior to analysis, we performed preprocessing of the dataset to ensure its 
cleanliness. We had missing data on menstrual pain (3.6%), menstrual supply type (3.8%), barriers to menstruation 
(8.23%), total assets (3.6%), and depression (3.6%). Because the proportion of missing data was low, we applied listwise 
deletion. We utilized mixed-effects linear regression analysis to examine the association between menstrual hygiene 
management-related factors, economic empowerment, and depression among adolescent girls in Uganda. Because data 
were collected at multiple time points and participants were nested within schools, we specified a three-level model: 
repeated observations (level 1) nested within participants (level 2), who were in turn nested within schools (level 3). 
Fixed effects included age, menstrual knowledge, menstrual pain, affordability barriers, menstrual restrictions, menstrual 
supply type, the interaction between pain and supply type, and study arm. Random intercepts were specified at both the 
participant and school levels to account for repeated measures within participants and clustering within schools. Robust 
standard errors were clustered at the school level. During model construction, we opted for an unstructured covariance 
structure for the random effects, the most flexible covariance structure. We specified an unstructured covariance matrix 
for the random effects because it provides the most flexible approach, allowing each variance and covariance to be freely 
estimated without assuming a particular pattern. This was important in our study, given the hierarchical design (repeated 
observations nested within participants and participants within schools) and the potential for correlations across levels 
that may not follow simple structures such as compound symmetry or autoregressive forms. Using an unstructured matrix 
ensured that we did not impose restrictive assumptions that could bias the estimation of intervention and menstrual health 
effects, thereby allowing for a more accurate representation of the data’s correlation structure despite the added 
complexity. We examined the models to determine that the residuals were normally distributed, there was homoskedas
ticity (VIFs were below 5), and no multicollinearity was detected. The intra-class correlation coefficients were 
determined using the calculated variances at each level. We reported beta coefficients along with their Huber–White 
cluster-adjusted confidence intervals. Statistical significance was established at a p-value of 0.05.

Results
Baseline Sample Characteristics
Table 1 shows the participants’ baseline characteristics. The mean age was 15.4 years. Most participants were non- 
orphans (82.9%), and most reported biological parents as their primary caregivers (76.6%). Each household/family 
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comprised an average of 7 individuals and an average of 3 children. At baseline, 89.1% reported having started 
menstruating. All baseline characteristics were comparable across the three study arms.

The Association Between Menstrual Hygiene Management Factors and Depression
Results from the mixed-effects model shown in Table 2 indicate that age was significantly associated with lower depression 
(β = -0.98, 95% CI: -1.32, -0.64, p < 0.001), with older adolescents reporting fewer depressive symptoms. Higher menstrual 
knowledge (β = 0.83, 95% CI: 0.61, 1.06, p < 0.001) and menstrual pain (β = 0.73, 95% CI: 0.51, 0.95, p < 0.001) were 
significantly associated with increased depression. Affordability barriers (β = 3.35, 95% CI: 2.41, 4.30, p < 0.001) and 
menstrual restrictions (β = 1.22, 95% CI: 0.16, 2.28, p = 0.024) were also associated with higher depression. As shown in 
Figure 2, the interaction between menstrual supply type and pain was significant (β = -0.40, 95% CI: -0.63, -0.16, p = 
0.001). Compared to usual care, participants in the YDA (β = -1.88, 95% CI: -3.09, -0.68, p = 0.002) and YDA+MFG (β = 
-1.89, 95% CI: -3.21, -0.56, p = 0.005) intervention arms reported significantly lower depression scores. These findings are 
novel because they extend existing evidence on menstrual health by showing that economic and family-strengthening 
interventions can buffer the psychological effects of menstrual challenges. In particular, the demonstration of an interaction 
between menstrual pain and hygienic product use provides new evidence that product access can moderate the mental 
health impact of physical discomfort. The combination of menstrual health factors and intervention arms in one model 
highlights a unique contribution of this study.

Discussion
This study aimed to assess the association between menstrual hygiene-related factors, economic empowerment, and 
depression among adolescent girls. We examined how menstrual knowledge, affordability, structural barriers, menstrual 
pain, and supply type contribute to psychological distress. Additionally, we explored the moderating effect of menstrual 

Table 1 Baseline Characteristics

Total Sample Control YDA YDA+MFG

N=1260 n= 408 n= 471 n= 381

Age mean (SD) (Range: 14–17) 15.37 (0.87) 15.18 (0.86) 15.49 (0.82) 15.43 (0.90)

Orphanhood status
Double orphan 24 (1.90) 7 (1.72) 8 (1.70) 9 (2.36)

Single orphan 191 (15.16) 59 (14.46) 72 (15.29) 60 (15.75)

Non-orphan 1045 (82.94) 342 (83.82) 391 (83.01) 312 (81.89)
Primary caregiver

Biological parent 965 (76.59) 312 (76.47) 370 (78.56) 283 (74.28)

Grandparent 140 (11.11) 46 (11.27) 54 (11.46) 40 (10.50)
Other parent 155 (12.30) 50 (12.25) 47 (9.98) 58 (15.22)

Number of people in a household size (mean(SD) (Range: 2–31)) 7.00 (2.71) 6.81 (2.61) 7.03 (2.66) 7.17 (2.85)

Number of Children in a household size (mean(SD) (Range: 0–13)) 3.50 (2.10) 3.40 (2.06) 3.49 (2.17) 3.62 (2.05)
Menstrual knowledge (mean(SD) (Range: 0–9)) 3.52 (1.93) 3.64 (1.94) 3.54 (2.00) 3.34 (1.79)

Menstruation Pain (mean(SD) (Range: 0–10) 3.86 (3.58) 3.89 (3.53) 3.83 (3.57) 3.86 (3.65)

Menstrual Related Restriction
No Restrictions 570 (45.24) 183 (50.97) 222 (51.99) 165 (48.96)

Faced Restrictions 553 (43.89) 176 (49.03) 205 (48.01) 172 (51.04)

Affordability of Disposable Pads
No Affordability barrier 232 (20.66) 80 (22.28) 79 (18.50) 73 (21.66)

Faced Affordability barrier 891 (79.34) 279 (77.72) 348 (81.50) 264 (78.34)

Type of Menstrual Supplies Used
Non Hygienic 401 (31.83) 126 (35.10) 149 (37.39) 126 (37.29)

Hygienic 722 (57.30) 233 (64.90) 278 (65.11) 211 (62.61)

Depression (mean(SD) (Range 0–58) 18.47 (10.19) 19.18 (10.29) 17.85 (10.17) 18.48 (10.07)

Abbreviations: MFG, multiple family group; YDA, youth development account; SD, standard deviation.
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supply type on the relationship between menstrual pain and depression. The findings highlight key socio-economic and 
menstrual health factors associated with depression in this population. Menstrual knowledge was significantly associated 
with depression, suggesting that increased awareness of menstruation may either reflect or contribute to psychological 
distress. This contrasts with previous research suggesting that better-informed and prepared girls experience positive 

Table 2 Mixed-Effects Regression Model Examining the Association Between 
Menstrual Hygiene Related Factors and Depression

Parameter β (95% CI) p-Value

Age −0.98 (-1.32, -0.64) p < 0.001
Menstrual Knowledge 0.83 (0.61, 1.06) p < 0.001
Menstrual Pain 0.73 (0.51, 0.95) p < 0.001
Affordability Barrier (No Barriers-ref)

Faced Affordability Barrier 3.55 (2.41, 4.30) p < 0.001
Menstrual Restriction (No Restriction-ref)
Faced Menstrual Restriction 1.22 (0.16, 2.28) 0.024
Menstrual Supply Type (Non Hygienic-ref)
Hygienic 0.86 (-0.38, 2.09) 0.174

Supply Type x Menstrual Pain −0.40 (-0.63, -0.16) 0.001
Group Usual care (ref)
YDA −1.88 (-3.09, -0.68) 0.002
YDA+MFG −1.89 (-3.21, -0.56) 0.005
Constant (_cons) 25.60 (19.20, 32.02) p < 0.001
Random effects
School variance 1.00 (0.231 to 4.318)

Participant variance 23.16 (18.106 to 29.621)
School level ICC 0.010 (0.003 to 0.034)

Participant level ICC 0.295 (0.259 to 0.333)

Number of participants 1104
No. of observations 2143

Note: Bolded values are significant at the 0.05 level. 
Abbreviations: CI, confidence interval; MFG, multiple family group; YDA, youth development 
account; ref, Reference group; ICC, intraclass correlation coefficient.

Figure 2 Interaction plot showing predicted depression scores by menstrual pain and menstrual supply type, from mixed-effects regression.
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impacts from menstrual knowledge.51–53 Menstrual knowledge can be beneficial because it reduces uncertainty, improves 
preparedness, and builds confidence.7,54,55 However, menstrual knowledge may also have adverse effects because it 
increases awareness of stigma, social restrictions, and the lack of hygienic supplies or adequate facilities in resource- 
limited contexts.56 In such cases, girls may recognize what they should do to manage menstruation but be unable to act 
on that knowledge, leading to frustration, anxiety, and psychological distress. Previous research using data from the 
Suubi4Her study found no significant effect of menstrual hygiene knowledge on self-esteem across intervention groups.48 

Our findings expand on this by showing a significant link between menstrual knowledge and depressive symptoms, 
underscoring the need to pair education with practical resources and supportive environments to ensure that menstrual 
health knowledge enhances, rather than compromises adolescent girls’ psychological well-being. Evidence from a pilot 
intervention in Northwest Tanzania similarly demonstrated that education alone was insufficient, psychosocial improve
ments were observed only when knowledge was combined with access to menstrual products and supportive school 
environments, reinforcing the importance of multifaceted approaches.57

Affordability barriers were strongly associated with depression, supporting prior findings that financial constraints on 
menstrual supplies can exacerbate psychological distress by reinforcing social exclusion and limiting participation in 
daily activities.58 Similarly, other menstrual management barriers beyond affordability were also significantly linked to 
depression, emphasizing the role of inadequate sanitation, stigma, and lack of privacy in adolescent mental health.59

Menstrual pain was a strong predictor of depression, reinforcing the well-documented link between physical 
discomfort and mental health.60 However, an interaction was observed between menstrual pain and the type of menstrual 
supply used. While hygienic menstrual products were initially not significantly associated with higher depression levels, 
the interaction term indicates that the relationship between menstrual pain and depression is weaker for those using 
hygienic products. This interaction suggests that while hygienic products alone do not eliminate menstrual-related 
distress, they may offer some protective effects by improving comfort and reducing hygiene-related anxieties.59 They 
also improve girls’ ability to attend school and participate in daily activities during menstruation, reducing isolation and 
stress.61 Conversely, reliance on non-hygienic products may intensify physical discomfort and amplify worry about 
health risks such as reproductive urinary infections and mental health, thereby strengthening the link between menstrual 
pain and depression.62 Previous research has shown that access to improved menstrual products can enhance well-being 
by reducing physical and psychological discomfort and school absenteeism.63 When properly cleaned and dried, reusable 
menstrual products are considered hygienic and can offer a sustainable option for menstrual management. However, 
a study in Uganda found that the use of reusable menstrual pads was associated with mental health challenges, possibly 
due to the complexities of their management.43 This implies that adolescents using hygienic menstrual products may be 
more likely to perceive menstrual pain as a medical concern rather than a normalized experience. With improved 
menstrual management, they might become more aware of pain and report it more frequently, as other discomforts such 
as leakage or poor hygiene are minimized. As a result, this heightened awareness could contribute to increased reporting 
of both menstrual pain and depressive symptoms rather than indicating an actual increase in these symptoms.

The findings also indicate that participants in both treatment groups reported significantly lower depression levels 
than those in the control group. This suggests that economic empowerment and family-strengthening interventions may 
have mitigated psychological distress through economic support, education,47,64,65 or improved menstrual management 
resources. Even small reductions in depressive symptoms can translate into meaningful gains for adolescents in low- 
resource contexts, easing distress and improving participation in school and social life, however clinicians should seek 
evidence for detecting depression.66 Prior interventions integrating economic empowerment and menstrual health 
education have demonstrated similar mental health benefits,63 highlighting the importance of comprehensive approaches 
to adolescent well-being. Consistent with this, we observed that older adolescent girls reported lower levels of depression 
compared to their younger peers. One possible explanation is that older participants may have had more time to benefit 
from the intervention, potentially gaining greater confidence and support. However, this finding contrasts with other 
studies showing that depression tends to increase with age during adolescence.33,67 The difference may point to the 
protective role of intervention exposure and the value of early engagement in support programs. This improvement is 
particularly notable given that baseline data from this study showed high levels of depressive symptoms among 
participants.68 It is also possible that developmental variability plays a role, as younger adolescents may experience 
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heightened sensitivity to stigma, peer pressure, or body changes, while older adolescents may have developed greater 
coping skills and autonomy.69 Alternatively, differences in social roles or expectations across age groups may contribute 
to variability in depressive symptoms.70

The findings underscore the need for comprehensive menstrual health programs beyond traditional hardware (for 
example, provision of menstrual products and infrastructure) and software (for example, education and awareness 
campaigns) approaches. Evidence from East Africa, including large-scale distribution of MHM kits in four countries, 
showed that dignity, confidence, and participation improved only when girls received not just pads but also supplemen
tary items such as soap, buckets, private storage pouches, and clear information on use and disposal. These interventions 
highlight that hardware provision must be accompanied by enabling factors such as safe water, sanitation, and hygiene 
(WASH) facilities and stigma reduction to be effective.71

In the Ugandan context, economic interventions like the Suubi YDA could further reduce financial barriers by helping 
families consistently afford hygienic products. Equally important, family and community engagement through MFGs 
offers a pathway to involve not only girls and their caregivers but also boys and men, whose awareness and support have 
been shown in regional evidence to reduce stigma, shift cultural norms, and promote shared responsibility for menstrual 
health. Evidence shows that when parents are directly engaged in menstrual health education, girls report greater 
confidence, reduced shame, and stronger support from their families.72 Building on these lessons, schools can strengthen 
their role by embedding menstrual health within existing health and life-skills curricula while ensuring access to safe and 
private WASH facilities, and public health systems can extend support by integrating menstrual health into sexual and 
reproductive health services, including counseling and pain management. This suggests that pairing adolescent-focused 
interventions with parental and broader community engagement can amplify the psychosocial benefits of menstrual 
health programming. Moreover, regional lessons underscore the value of linking menstrual health initiatives with sexual 
and reproductive health (SRH) services, ensuring that girls receive accurate information, access to care for infections or 
pain, and broader support around puberty and reproductive well-being.58,71 Taken together, these lessons reinforce that 
menstrual health initiatives in schools and communities must move beyond product provision alone, linking education 
with resources, household financial capacity, supportive family and community environments, and integration with health 
services to sustainably improve adolescent girls’ well-being.

This study has several methodological strengths. The use of the Beck Depression Inventory provides a valid and 
reliable measure of depressive symptoms. High response and retention rates minimize selection bias and enhance the 
generalizability of findings, supporting the study’s robustness in low-resource settings. However, some limitations should 
be noted. However, some limitations should be noted. The study relied on self-reported data, including sensitive topics 
such as menstruation and depression, which may be subject to recall bias, social desirability, or underreporting. In 
addition, menstrual product use was assessed categorically (hygienic vs non-hygienic), without capturing variations or 
mixed use patterns. Adolescents may switch products due to cost, availability, or school context, which may influence 
associations with depression. The internal consistency of the menstrual knowledge scale was relatively low (Cronbach’s 
alpha = 0.57), which may indicate heterogeneity in the items. Given this, results should be interpreted cautiously, and 
future research should refine the measure to improve reliability. Longitudinal designs are also needed to assess causality 
and the durability of intervention effects over time.

Conclusion
This study provides critical insights into the relationship between menstrual hygiene management and adolescent 
depression. The findings highlight the need for holistic menstrual health interventions that address not only knowledge 
gaps but also economic and structural barriers that contribute to psychological distress. Specifically, affordability barriers 
were strongly linked to higher depressive symptoms, and the moderating role of hygienic products showed that access to 
appropriate supplies can buffer the psychological burden of menstrual pain. Moreover, participants in the intervention 
arms (YDA and YDA+MFG) reported lower depression levels than those in the control group, underscoring the value of 
combining economic empowerment and family-strengthening strategies. Given the high prevalence of depressive 
symptoms among adolescent girls in low-resource settings, integrating mental health support into menstrual health 
programs is essential. Such integration could include economic interventions (like YDAs to reduce affordability barriers), 
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family and community-based engagement (via MFGs), and linkage with school or health system based counseling 
services. These approaches offer practical pathways for policy and program design. Future research should examine the 
sustained effects of such approaches particularly whether economic support remains effective over time, whether family 
and community engagement continues to reduce stigma, and whether pain management strategies improve long-term 
psychological outcomes.
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