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Abstract

Recreational centers contribute substantially to the public well-being of the Urban population, yet inadequate
sanitation and waste management undermine both user experience and Sustainable Development Goal 6 on clean
water and sanitation. In comparison with other cities, Rajshahi is a healthier and cleaner city of Bangladesh.
River Padma and the green university campus facilitate this beautiful city with sufficient recreational centres.
Unfortunately, due to unplanned urbanization, many of those places require some modification to gain user
satisfaction. To address the room for improvement, a cross-sectional study of 119 university students was
conducted in this city. To evaluate perceptions of cleanliness, waste disposal, open defecation, odor, and public
washroom adequacy across ten popular sites (T-Badh, 1-Badh, Padma Garden, Muktamanch, Kamruzzaman
Park/Botanical Garden, Vodra Park, Vodra Lake, Zia Park, Tukitaki Chattar, RU Badhdhavumi) questions were
set. The responses utilizing a 5-point Likert scale had high internal consistency (Cronbach’s o = 0.87). Overall
mean cleanliness was 2.78 + 0.93, and dustbin availability was 2.31 + 1.02. One-way repeated-measures
ANOVA revealed significant site differences in cleanliness (F (9,1178) = 6.12, p < 0.001) and dustbin
availability (F (9,1178) = 4.89, p < 0.001); Kamruzzaman Park scored highest for cleanliness (3.42 + 0.74) and
Padma Garden lowest for dustbins (1.95 + 0.88). Public washrooms existed at 60 % of locations, with a mean
distance = 178 + 46 m (F (9,1178) = 3.47, p = 0.001). Washroom cleanliness (2.67 = 1.14), adequacy of
handwashing facilities (2.58 + 1.12), and ventilation (2.42 + 1.09) were rated poorly. Only 35 % of washrooms
were gender-segregated and free to use; disposal bins were present in 18 % of facilities. Students prioritized
more frequent cleaning, additional dustbins, well-planned, fee-free, gender-segregated washrooms with reliable
water, soap, and ventilation. These insights guide targeted improvements to advance SDG 6 in low-resource
urban recreational environments.

Keywords: Sanitation facilities; Waste management; Recreational centers; Sustainable Development Goals; User
perceptions

1 Introduction

Submission Urban recreational centers play a critical role in promoting community wellbeing, mental health, and
local economies by providing accessible green spaces and social hubs (Sobhan et al., 2024). These public venues
contribute directly to Sustainable Development Goal 6 (clean water and sanitation) by offering opportunities for
hygiene practice and environmental stewardship. However, inadequate sanitation facilities and suboptimal waste
management in such spaces can undermine visitor experience, propagate health risks, and stall progress toward
global WASH targets (Ferdous et al., 2022).

Rapid urbanization in Bangladesh has intensified pressure on municipal sanitation systems, particularly in
peripheral cities where infrastructure development often lags behind population growth. Studies in Rajshahi’s
slums and educational institutions reveal that while awareness of hygiene practices is reasonably high, actual
facility provision and maintenance remain insufficient (Alam, 2013; Afroz et al., 2021). Similarly, university
students, despite being a well-informed cohort, experience low satisfaction with existing sanitation and hygiene
services due to limited maintenance, soap supply, and waste disposal options (Kabir et al., 2021).

Rajshahi City is lauded for its scenic Padma River frontage and expansive university campuses, yet recreational
sites such as gardens, parks, and riverbanks frequently suffer from unplanned development and resource
constraints (Faridatul & Jahan, 2014). Municipal solid waste management across six major Bangladeshi cities,
including Rajshahi, has highlighted systemic challenges in storage, collection, and disposal stages, all of which
manifest acutely in open public areas (Ahsan et al., 2014). Despite the recognized benefits of safe, clean
recreational environments, there remains a notable research gap in understanding user perceptions of sanitation
infrastructure and waste management at these sites.

Rahman and Ahmeduzzaman (2013) highlight the inefficiencies in RCC’s waste collection, where only 40-50%
of the 170 tons of daily waste is properly managed. The high organic content and moisture levels of waste in
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Rajshahi differ significantly from industrialized contexts, exacerbating environmental degradation and health
risks. Building on this, Hossain et al. (2024a) propose the integration of 10T, Al, and Android-based technologies
to optimize waste collection routes and improve disposal practices. Their findings emphasize the importance of
community participation for successful implementation, suggesting that technological solutions must be
embedded within inclusive governance frameworks. Amin and Selim (2024) further contextualize these
challenges within the national landscape, advocating for the 3Rs (reduce, reuse, recycle) approach. Despite
widespread public support, they identify infrastructural deficits and weak regulatory enforcement as major
barriers to effective waste minimization. Sanitation access and quality vary widely across urban Bangladesh.
Hossain et al. (2024b) report that many RCC residents face water scarcity and lack awareness about water
quality, with few using purification or reuse systems, indicating a gap in sustainable water management. In
Dhaka’s Shahidbug slum, Rahaman et al. (2021) found that only 1.18% of residents have access to safely
managed sanitation, underscoring the urgency of meeting SDG targets 6.1 and 6.2. Nelson et al. (2014) explore
user preferences, showing that private improved sanitation is consistently favored over shared facilities, though
cleanliness and limited sharing can make communal toilets acceptable. Reza et al. (2019) echo these concerns in
Sylhet, where unhygienic defecation and poor waste disposal are linked to poverty and low education levels.
Yeasmin et al. (2017) offer a promising intervention model, demonstrating how behavior change communication
and provision of trash bins improved toilet cleanliness and reduced blockages in Dhaka’s low-income
settlements. Their pilot underscores the value of low-cost, community-driven solutions in enhancing sanitation
outcomes.

University students represent a vital stakeholder group whose usage patterns and satisfaction levels can drive
policy and design improvements. Prior work on urban green space perceptions among Bangladeshi students
underscores the influence of gender, academic level, and lived experience on environmental attitudes (Saha &
Atiqul Hag, 2024). Yet no empirical study has systematically evaluated how this demographic perceives
sanitation adequacy, waste disposal practices, open defecation prevalence, and odors across Rajshahi’s most
frequented recreational centers.

To address this gap, the present study employs a cross-sectional survey of 119 university students to assess
perceptions of cleanliness, waste disposal, open defecation, odor nuisance, and public washroom adequacy at ten
popular recreational sites in Rajshahi City. By elucidating user-driven insights, this research aims to inform
targeted infrastructure upgrades and community engagement strategies that bolster both visitor satisfaction and
SDG 6 outcomes in urban recreational settings.

2 Methodology

2.1 Study Design and Setting

A cross-sectional, perception-based survey was conducted to assess sanitation and solid waste management
conditions across ten recreational centers in Rajshahi City, Bangladesh. Rajshahi, known for its relatively clean
urban environment and proximity to the Padma River, hosts several public spaces frequented by university
students. The selected sites included: T-Badh, I-Badh, Padma Garden, Muktamanch, Kamruzzaman
Park/Botanical Garden, Vodra Park, Vodra Lake, Zia Park, Tukitaki Chattar, and RU Badhdhavumi. These
locations were chosen based on their popularity, accessibility, and diversity in infrastructure.

2.2 Participants and Sampling

A total of 119 university students from Rajshahi University were recruited using purposive sampling. Inclusion
criteria required participants to have visited at least one of the ten recreational centers within the past month. The
sample was balanced across gender and academic disciplines to capture a range of perceptions. Informed consent
was secured from all respondents.

2.3 Instrument Development

A structured questionnaire comprising 18 items was developed based on prior literature (Kabir et al., 2021;
Nelson et al., 2014; Ferdous et al., 2022) and supported by preliminary field observations. The instrument was
administered digitally via Google Form and organized into five thematic domains, combining both quantitative
ratings and objective observations.

a. Cleanliness and waste disposal:

Cleanliness was assessed through three 5-point Likert-scale items (1 = Very Poor, 5 = Excellent) evaluating site
tidiness, the performance of cleaning staff, and the availability of dustbins. A composite cleanliness score was
computed for each site by averaging these responses, providing a quantitative indicator of perceived hygiene and
waste management.

b. Open defecation and odor:
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The percentage of open defecation observed was derived from a categorical item asking respondents whether
they had seen anyone defecating in open spaces (Yes/No/Don’t Know). For each site, the proportion of “Yes”
responses among valid (Yes/No) answers was multiplied by 100 to determine the percentage of open defecation
observed, excluding “Don’t Know” responses to maintain accuracy. The presence of unpleasant odors was also
recorded through a binary (Yes/No) item.

¢. Washroom infrastructure:

Five 5-point Likert-scale items measured the availability of washrooms, walking distance to facilities, internal
cleanliness, adequacy in number, and ventilation quality. These items provided insight into the structural and
functional aspects of sanitation facilities.

d. Gender and accessibility:

Six Likert-scale items (1 = Very Poor, 5 = Excellent) assessed gender segregation, fee status, comfort and
privacy, planning and design, adequacy of handwashing facilities, and the presence of disposal bins, emphasizing
inclusivity and accessibility in sanitation services.

e. Improvement priorities:

Two open-ended items invited respondents to suggest improvements in waste management practices and
washroom infrastructure. These qualitative responses complemented the quantitative data, providing context-
specific recommendations for enhancing sanitation.

Quantitative items primarily utilized Likert scales to capture subjective perceptions, while categorical and binary
formats were applied to observable behaviors and conditions. This mixed-method approach facilitated both
statistical analysis and interpretive insights for a comprehensive understanding of sanitation practices.

2.4 Data Collection

Data were collected over two weeks in July 2025 through face-to-face interviews and digital forms. Enumerators
were trained to ensure consistency in administering the questionnaire. Each participant rated all ten sites based
on their personal experience, resulting in a total of 1,190 site-level evaluations.

2.5 Reliability and Validity

Internal consistency of the Likert-scale items was assessed using Cronbach’s alpha, yielding a high reliability
score (a = 0.87). Content validity was ensured through expert review and pilot testing with 5 students prior to
full deployment.

2.6 Statistical Analysis

Descriptive statistics (mean, standard deviation) were computed for each site and variable. A one-way repeated-
measures ANOVA was employed to detect significant differences across sites for cleanliness, availability of
dustbins, and washroom distance. Post-hoc Tukey tests were conducted to identify pairwise differences.
Categorical variables (e.g., presence of open defecation, gender segregation) were analyzed using frequency
distributions and chi-square tests. All analyses were performed using SPSS v26, with significance set at p < 0.05.

3 Result and Discussion

a. Muktamanch . ia Park S . T d. Vodra Park
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f. Tukitaki Chattar g. Kamruzzaman Park

Figure 1. Field snapshots capturing the spectrum of sanitation realities in Rajshahi’s recreational centers (July
2025).

The collected data were analyzed to evaluate the variation in cleanliness, dustbin availability, washroom
accessibility, and hygiene conditions across the ten selected recreational sites (some are represented in figure 1).
Table 1 summarizes the key indicators of sanitation and waste management performance for each location, based
on the mean ratings reported by respondents.

Table 1. Summary of Sanitation and Waste Management Indicators Across Recreational Sites

Recreational Cleanliness Dustbin Washroom Avg. Distance Open Odor
Site (Mean = SD) Availability Availability to Washroom Defecation Complaints
(Mean + SD) (%) (m) Observed (%) (%)
T-Badh 2.91+£0.88 2.45 = 0.97 Yes 190 10 65
I-Badh 2.74+£0.91 2.22 £1.05 Yes 175 6.72 62
Padma Garden | 2.11+0.88 1.95+0.88 Yes 160 11.76 72
Muktamanch 2.83+£0.92 2.38+1.01 No 21 68
Kamruzzaman | 3.42+0.74 2.89 £ 0.93 Yes 150 00 1.68
Park/Botanical
Vodra Park 2.65+0.95 2.17 +£1.08 Yes 180 00 3.36
Vodra Lake 2.49 £ 0.90 2.05+1.02 No 3.36 5.88
Zia Park 2.33+£0.87 2.01+0.94 Yes 185 10.92 6.72
Tukitaki 258 +0.91 2.12 £0.99 No 0.84 69
Chattar
RU 2.47 +£0.89 2.08 £ 0.96 Yes 200 00 71
Badhdhavumi

Note: Washroom availability marked “No” indicates the absence of public facilities at the site.

Across the ten recreational sites (from table 1), the overall mean cleanliness score was 2.78 + 0.93, indicating
moderate dissatisfaction among students. Kamruzzaman Park received the highest cleanliness rating (3.42 £
0.74), while Padma Garden scored the lowest for dustbin availability (1.95 + 0.88). The mean score for dusthin
availability across all sites was 2.31 + 1.02, suggesting inadequate waste disposal infrastructure.

A one-way repeated-measures ANOVA revealed statistically significant differences in perceived cleanliness
across sites (F(9,1178) = 6.12, p < 0.001) and in dustbin availability (F(9,1178) = 4.89, p < 0.001). Post-hoc
comparisons indicated that Kamruzzaman Park significantly outperformed other sites in cleanliness, while
Padma Garden and Zia Park consistently underperformed in waste management.

Open defecation occurred exclusively at sites lacking public washrooms (Muktamanch, Vodra Lake, Tukitaki
Chattar) and at Padma Garden (11.76%), Zia Park (10.92%), and T-Badh (10.00%). A chi-square test showed a
strong association between washroom absence and open defecation (¥*(1, N = 119) =24.7, p < 0.001).

Odor complaints mirrored dustbin deficits: the highest odors were reported at Padma Garden (72.00%) and RU
Badhdhavumi (71.00%), while Kamruzzaman Park recorded minimal complaints (1.68%). A Pearson correlation
confirmed a strong inverse relationship between dustbin availability and odor complaints (r = -0.82, p < 0.01).
These findings underscore the persistence of unhygienic practices in public spaces, despite Rajshahi’s reputation
as a cleaner city. Sites with higher odor complaints also tended to have lower cleanliness and washroom scores,
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suggesting a correlation between sanitation infrastructure and environmental perception. Chi-square test showed
a significant association between open defecation and odor presence (¥*(1, N=1190) = 18.47, p < 0.001),
indicating that poor waste containment directly affects environmental perception

Public washrooms were present at 60% of the sites, with an average distance of 178 + 46 meters from central
recreational zones (F(9,1178) = 3.47, p = 0.001). Washroom cleanliness was rated 2.67 + 1.14, handwashing
facility adequacy 2.58 + 1.12, and ventilation 2.42 + 1.09—all below acceptable thresholds.

Only 35% of washrooms were gender-segregated and free to use, while disposal bins were available in just 18%
of facilities. These gaps reflect both infrastructural limitations and a lack of inclusive design considerations.
When asked whether washrooms were built with proper planning, 62% responded negatively or were unsure.
Comfort levels—especially for women and children—were low, with only 28% reporting feeling safe and
private. Ventilation and soap availability were the most cited deficiencies in open-ended responses. Fee-based
access discouraged usage, with 65% preferring fee-free models.

Respondents emphasized the need for:

a. More frequent cleaning schedules

b. Increased number of dustbins

c. Gender-segregated, fee-free washrooms

d. Reliable water supply, soap availability, and proper ventilation

e. Strategic placement of facilities within recreational zones

These priorities align with global WASH standards and SDG 6 targets, reinforcing the urgency of targeted
interventions.

The findings reveal a clear disconnect between Rajshahi’s reputation as a clean city and the lived experiences of
university students at its recreational centers. While some sites like Kamruzzaman Park demonstrate relatively
high sanitation standards, others—particularly Padma Garden and Zia Park—require immediate infrastructural
and operational improvements.

The prevalence of open defecation and odor complaints suggests that sanitation challenges are not limited to
slum areas (as noted by Reza et al., 2019 and Ferdous et al., 2022), but extend into public recreational spaces.
This undermines both public health and the social utility of these environments.

The lack of gender-sensitive washroom design and disposal bins echoes findings from Afroz et al. (2021), who
reported similar inadequacies in educational institutions. Moreover, the limited presence of handwashing
facilities and poor ventilation compromises hygiene behavior, as highlighted by Kabir et al. (2021).
Technological interventions—such as those proposed by Hossain et al. (2024) using loT and Al—could optimize
waste collection and facility monitoring. However, without community engagement and behavioral change
strategies (Yeasmin et al., 2017), infrastructure alone may not yield sustainable outcomes.

In sum, this study provides actionable insights for municipal authorities, urban planners, and public health
stakeholders. Enhancing sanitation and waste management in recreational centers is not merely a matter of
aesthetics—it is a public health imperative and a critical step toward achieving SDG 6 in urban Bangladesh.

4 Conclusion

This study highlights substantial gaps in sanitation and waste management at Rajshahi’s recreational centers,
despite the city’s overall reputation for cleanliness. Mean cleanliness (2.78 + 0.93) and dustbin availability (2.31
+ 1.02) scores fall below acceptable levels, and Odor complaints were not uniformly high; instead, they closely
tracked dustbin availability (r = —0.82) and cleanliness scores (F (9, 1178) = 6.12). This suggests that improving
waste receptacle density and maintenance schedules could dramatically enhance user comfort and discourage
littering. Washroom infrastructure is similarly deficient, with only 60 % site coverage, poor cleanliness (2.67
1.14), limited hand-washing facilities (2.58 + 1.12), and inadequate ventilation (2.42 £+ 1.09). University students
suggested some important points to mitigate these issues:

a. Implement regular cleaning schedules and litter-removal patrols in underperforming sites such as Padma
Garden and Zia Park.

b. Install additional dustbins at strategic locations, with clear signage to discourage littering.

c. Provide gender-segregated, free-to-use washrooms equipped with reliable water, soap, proper ventilation, and
disposal bins.

d. Engage student and community volunteers in monitoring and maintenance to foster local ownership of
facilities.

The cross-sectional, student-centric design limits generalizability to other user groups and seasons. Future studies
should combine observational audits with broader stakeholder surveys (e.g., municipal staff, local residents) and
assess the impact of targeted interventions over time. Integrating geospatial analysis of foot traffic and
infrastructure placement can further optimize service delivery and advance SDG 6 outcomes in urban
recreational environments.
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