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Abstract Management of healthcare waste in low- and
middle-income countries lacks a straightforward solu-
tion, especially where rural health services are provided.
The purpose of our case study was to explore the
knowledge and practices of health surveillance assis-
tants operating at rural village health clinics in Ntcheu
District, Malawi, with regard to the collection, segrega-
tion, transportion, treatment, and disposal of healthcare

waste. Data were collected from 81 clinics. The results
indicated that while general gaps in both knowledge and
practice were observed, sharps (e.g., needles) manage-
ment was generally being done well. An opportunity for
scale-up was found in one clinic, in which local mate-
rials had been used to construct a low-cost innovative
sharps disposal receptacle that had beenmodified from a
pit latrine design. This study recommends waste man-
agement training suitable for rural settings, the promo-
tion of low-cost sharps disposal receptacles using local
materials, further opportunities for low-cost incinera-
tors, central waste collection, and encouraging grass-
roots innovation in healthcare waste management.

Keywords Government . Healthcare waste . Health
clinic . Knowledge .Malawi . Rural . Sharps
management

Introduction

Globally, only 15% of total healthcare waste generated
is hazardous; this may include infectious waste, sharps,
pharmaceuticals, or pathological waste, while the re-
maining waste is general healthcare waste that does
not pose biological, chemical, radioactive, or physical
hazards (World Health Organization [WHO] 2017). In
low- and middle-income countries, healthcare waste is a
known challenge; it is reported that only 39% of
healthcare facilities have appropriate storage of infec-
tious waste, 61% have appropriate disposal of infectious
waste, and 75% have appropriate storage areas for
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sharps waste (e.g., sharps boxes) (Harhay et al. 2009;
Cronk and Bartram 2018). However, in this environ-
ment, most healthcare waste is either incinerated or
disposed of at sites including dump sites, controlled
landfills, pits, or sanitary landfills (Diaz et al. 2005).
When not managed properly, infectious waste and
sharps generated from healthcare activities can lead to
adverse health effects, including hepatitis B, hepatitis C,
and human immunodeficiency virus among health
workers (Chartier et al. 2014).

The WHO has standards for the safe management of
wastes from healthcare activities (Chartier et al. 2014),
including practical guidelines for rural areas of low-
income countries. In Malawi, the health sector is
decentralized, whereby health services in the districts
are operated by the Ministry of Health together with the
local government, Christian Health Association of Ma-
lawi or private agencies. Most of the population in
Malawi lives in rural areas (Malawi Government
2009). In addition, in most hard to reach rural areas,
health services are generally provided at small rural
village clinics that are overseen by the District hospital,
which is operated by the Ministry of Health. For these
hard to reach areas in Malawi, a program has been
created by which government-funded community
healthcare workers (health surveillance assistants,
HSA) receive 10 weeks of basic training, after which
they provide on-the-ground diagnostic and treatment
services (Ministry of Health 2009) to children under
five and women of childbearing age. The training man-
ual for HSAs (Ministry of Health 2009) provides only
basic guidance covering infectious waste and sharps and
includes promoting visual aids for health education.
There are no national legislative, regulatory, policy, or
training manuals for healthcare waste management for
HSAs at rural village health clinics. Nationally,
healthcare waste management training for doctors and
nurses serving in district hospitals is available (Ministry
of Health 2008). However, HSAs generate medical
waste as a sole provider at these front-line clinics while
providing many of the same services (immunizations,
family planning, malaria diagnosis, etc.) as facility-
based doctors and nurses, but with limited resource
and in hard-to-reach areas. In reference to HSAs, Gilroy
et al. (2013) note that the Blowest cadre of paid health
workers in Malawi was able to perform at levels similar
to facility-based health workers.^ In the absence of
national standards, our study clinics were assessed
based on WHO standards (Chartier et al. 2014).

Few studies have explored rural healthcare waste
management practices in detail within sub-Saharan
countries. There are some existing, and generalized,
nationwide data from monitoring reports and/or peer-
reviewed literature (Cronk and Bartram 2018; Harhay
et al. 2009; Haylamicheal and Desalegne 2012). The
2013–2014 nationwide survey of healthcare facilities
conducted in Malawi (Ministry of Health (MoH) [Ma-
lawi] and ICF International 2014) did not account for
these rural village health clinics, having only considered
larger healthcare facilities. Other work uses small study
sizes, such as the work by Longe (2012) in Nigeria,
which was limited to only 20 healthcare facilities, and
which focused on facilities located in urban areas.
Abrampah et al. (2017) reports on a situational assess-
ment of 63 healthcare facilities, including healthcare
waste management, in Liberia during and after the
2013–2016 Ebola virus disease outbreak. Work by
Mbongwe et al. (2008), which was carried out in Bo-
tswana, included a training needs assessment of 500
healthcare workers covering current practices in
healthcare waste management, but a linked observation
of the respondents’ practices was not conducted. This
underresearched theme lacks concrete data on the actual
situation. The present case study starts to provide data
on the link between knowledge and observed waste
management practices for rural village health clinics,
which serve the majority of the population with front-
line services in low- and middle-income country
settings.

The purpose of our case study was to explore the
knowledge and practices of HSAs on collection, segre-
gation, transportion, treatment, and disposal in rural
village health clinics in Ntcheu District, Malawi, to
identify opportunities for improved sustainable manage-
ment. Such an assessment would have the potential for
the identification of best practices to make recommen-
dations for national programs based on local context.

Materials and methods

Study site and population

The studywas conducted in rural areas of NtcheuDistrict,
in the central region of Malawi (Fig. 1). This district
covers 3424 km2, with a reported population in the
2008 census of 470,000 (Malawi Government 2009). In
the study area, there is 1 district hospital, 2 rural hospitals,
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27 health centers (with maternity services), 7 dispensaries
(with no maternity), and 2 health posts. Of these, 15 are
operated by the Christian Health Association of
Malawi and 24 by the government. The private agencies
operating in the district have a focus on reproductive
health (personal communication with representative from
Ntcheu District Hospital on 12 January 2019).

In the study area, the Ministry of Health is the sole
implementer of rural village clinics for integrated man-
agement of front-line health services at a community
level. At the time the study was designed, there were
121 village clinics in the district operated by the gov-
ernment, with the oldest clinic having opened in 2007.
Out of these 121 village clinics, only those that were
functional (considering Bfunctional^ clinics where out-
patients were present and medical equipment was avail-
able) and staffed were sampled for the study.

Researchers only considered clinics that had been in
operation 5 years or longer. Each of the 81 (81/121)
clinics that qualified or met this criterion were sampled
for the study, and all report to Ntcheu District Hospital.

We did not include the hospitals, health centers,
dispensaries, health posts, or the private agencies oper-
ating reproductive health service facilities, all of which
would generally be considered to be larger and offer
more services than would the rural government operated
village health clinics, which were included in this study.

Study design

First, an observation checklist was used to assess
healthcare waste management practices. This was
followed by an interviewwith the HSAsmanaging these
clinics to assess their knowledge of healthcare waste

Fig. 1 Map of Malawi showing
study site, Ntcheu District
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management. This allowed us to determine the ordinary
behavior of HSAs in the clinics.

Sampling and recruitment

Data were collected from October to December 2017,
during the dry season. Participants were selected among
the HSAs who were currently responsible for the oper-
ation of a rural village health clinic that had opened
between 2007 and 2012. Each clinic is overseen by
one HSA. One Bstory of change^ interview was com-
pleted covering an innovative low-cost sharps pit mod-
ified from a pit latrine design built by one HSA, no other
local innovations in waste management approaches
were identified in the study. Our goal was to gather a
comprehensive overview in an attempt to identify com-
mon aspects and differences in addition to identifying
best practices.

Data collection tools

The tools we used were intended to capture actual
practices andgeneral healthcareworkerwastemanage-
ment knowledge based on the WHO standards
(Chartier et al. 2014). A clinic observation checklist
was created by the first author (MM) to assess HSA
practices and included details of waste management
facilities and processes. In practice, color coding in-
cludes black receptacles for noninfectious dry waste,
green for noninfectious wet waste, yellow for infec-
tious and pathological waste, yellow marked with a
blackband for chemicalwaste, red for sharps generated
at the clinic, and orange for radioactive waste. A good-
quality temporary storage area was one that had sepa-
rated infectious and other hazardous waste, was of
appropriate volume, and had access restrictions. The
HSA interview guide included the type of healthcare
services provided at this clinic, plus waste facilities,
equipment, practices, and training. Additionally, one
Bstory of change^ interview was completed with one
HSAwho was using an innovative waste management
approach. We did not survey patients or other stake-
holders. At each clinic, the observations and HSA
interview guide were done on the same day. Observa-
tions and interviews were conducted by representa-
tives from the Ntcheu District Health Office under the
Ministry of Health or by the first author who is affiliat-
ed with Mzuzu University.

Tools were developed in English, translated, and
piloted prior to starting. Interviews were conducted
orally in either English or the local language of
Chichewa, which were recorded and transcribed.

Data analysis

Clinics were categorized into older (2007 to 2009; n =
27) and newer (2010 to 2012; n = 54) clinics, based on
a community size of < 2000 people (smaller commu-
nity; n = 50) and > 2000 people (larger community;
n = 31), and those which had reported < 500 patients
seen in the last quarter of October to December 2016
(smaller clinics; n = 39) and > 500 patients seen (larg-
er clinic; n = 42). Researchers hypothesized that these
categories could potentially influence waste manage-
ment knowledge and practices; for example, smaller
communities where clinics see fewer patients may
generate less waste at the clinic and may have better
management, and older clinics may have greater insti-
tutional knowledge and more established manage-
ment systems in place. Relationships among knowl-
edge and practice variables were tested using Fisher’s
exact test using the R Project 3.3.2 statistical package
(Vienna, Austria). If the p value was less than the
significance level 0.05, we concluded that there were
significant differences between the treatment groups.

Results

This section outlines the analysis based on responses
of the knowledge and practices on healthcare waste
management by the HSAs, who are the daily operators
of the clinics. A portion of the clinics provide family
planning to mothers and women of child-bearing age
(53/81; 65%), immunizations to children under 5 years
of age (20/81; 25%), and/or growth monitoring to
children under 5 years of age (16/81; 20%). All (81/
81; 100%) of the clinics provide diagnostic services,
such as malaria rapid testing, treatment of pneumonia
or cough, and the management of diarrhea. These
healthcare services contribute to the total waste stream
of generated healthcare waste in these clinics, specif-
ically to include sharps (needles), pharmaceutical
waste and infectious blood swaps. Radioactive waste
was not mentioned as having been generated in any
village health clinic (0/81).
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Figure 2 shows that in 59% (48/81) of the clinics,
services are delivered under a permanent or semi-
permanent shelter; in 32% (26/81), they are delivered
within the household of the provider; and in 9% (7/81),
they are delivered in an open space (such as under a
community tree).

Knowledge of healthcare waste management at village
health clinics

The reported knowledge of healthcare waste manage-
ment among HSAs was ranked based on questions in
seven categories. Most of the HSAs were doing well in
terms of reported knowledge of how healthcare wastes
are categorized (76/81; 94%), how waste is disposed of
(77/81; 95%), and the risks posed by healthcare waste
(78/81; 96%). The lowest reported knowledge con-
cerned proper procedures for color coding healthcare
waste receptacles (32/81; 40%).

The knowledge of HSAs was determined as follows:
those HSAs with knowledge in five or more categories
of general healthcare waste management activities at the
clinic ranked as having better waste management

practice knowledge (65/81; 80%), while those with
knowledge in four or fewer of these categories were
ranked as having low practice knowledge (16/81; 20%).

The results show that most (80/81; 99%) HSAs in our
survey reported they had not received any formal train-
ing in healthcare waste management to support their
clinical work beyond the general HSA training. How-
ever, it was reported that during routine supervision by
Ntcheu District Hospital, healthcare waste management
was often (53/81; 65%) covered as practical on-the-job
training. Only one quarter (20/81; 25%) of HSAs re-
ported they had job aids for healthcare waste manage-
ment, such as instructions on how malaria rapid diag-
nostic testing kits can be disposed of or posters or
handbooks concerning the generation and management
of healthcare waste in their clinic. While each malaria
rapid diagnostic testing kit has a user manual from the
manufacturer that guides HSAs in how to carry out the
procedure according to WHO recommendations, there
is also a specific job aid for healthcare workers to guide
how to manage waste generated from these procedures.
None (0/81; 0%) of the respondents reported having had
healthcare waste management guidelines or manuals,
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Fig. 2 Setting of village health clinic sites under study. The inset shows a permanent covered village health clinic structure
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such as WHO or country-specific guidelines, at their
clinics to guide them in their day-to-day operations.

When comparing older and newer clinics (Table 1),
there was no difference in terms of the HSAs’ reported
waste knowledge for categorization (p = 0.66), segrega-
tion (p = 0.36), color coding (p = 1), collection (p =
0.79), treatment (p = 0.78), disposal (p = 0.60), or health
risks (p = 0.55). This implies that there is no relationship
of clinic age with waste management knowledge of the
HSAs.

When comparing communities of more than to fewer
than 2000 people, there was no difference in terms of the
HSAs’ reported waste knowledge on categorization
(p = 0.64), segregation (p = 0.77), color coding (p = 1),
collection (p = 0.61), treatment (p = 0.42), disposal (p =
0.63), or health risks (p = 1). This implies that there is no
relationship between the community size and waste
management knowledge of the HSAs.

When further comparing clinics that saw a patient
volume per quarter of fewer than 500 people and those
that saw more than 500 patients, the results show there
was no difference in terms of the HSAs’ reported knowl-
edge of waste categorization (p = 0.36), segregation
(p = 0.57), color coding (p = 0.50), collection (p = 1),
treatment (p = 0.12), disposal (p = 0.35), or health risk
(p = 0.61). This implies that there is no relationship with
patient volumes and waste management knowledge of
the HSAs.

Although not a significant difference (p = 0.56), more
of the older clinics were ranked as having better
healthcare waste management knowledge (23/27;
85%) than the newer clinics (42/54; 78%). There was
also no difference in HSA knowledge between the
clinics that served more than or fewer than 500 patients

per quarter (p = 0.41) or between clinics with a commu-
nity population of more than or fewer than 2000 people
(p = 0.78). This indicates that the HSAs ranked more
knowledgeable were not necessarily posted in larger
communities or at newer clinics, nor did they serve more
patients.

Practices in healthcare waste management at village
health clinics

Observation of practices (Table 2) showed that the most
basic management practice of waste being segregated
according to categories and types was being performed
by more than half (48/81; 59%) of HSAs. Generally,
there was a low proportion of clinics that were observed
to use or have color-coded receptacles for collection and
segregation of healthcare waste (29/81; 36%). Most (59/
81; 73%) used appropriate storage of sharps waste (e.g.,
sharps boxes). In all of the clinics, waste was collected
and temporarily stored for final treatment and disposal at
the end of the shift. Although not a treatment method,
open burning or dumping on the land (not a sanitary
landfill) or dumping in a shallow pit was the final
disposal method for most (80/81; 99%) clinics.

When comparing older and newer clinics, there was
no difference in terms of observed waste practices for
segregation (p = 0.81), the presence of color-coded re-
ceptacles (p = 0.47), good-quality temporary storage
sites (p = 0.34), or the presence of good-quality on-site
treatment (p = 0.24). However, there was a significant
difference (p = 0.018) in the appropriate use of safety
boxes for the collection of sharps. This implies that in
newer clinics, safety boxes were used in a more

Table 1 Reported knowledge by health surveillance assistants on healthcare waste management

HCWM characteristic Village
clinics
(n = 81)

Older clinics
(2007–2009)
(n = 27)

Newer clinics
(2010–2012)
(n = 54)

Smaller
community
< 2000 people
(n = 50)

Larger
community
> 2000 people
(n = 31)

Patient volume
< 500 last
quarter (n = 39)

Patient volume
> 500 last
quarter (n = 42)

Categorization (%) 94 96 93 92 97 97 90

Segregation (%) 81 89 78 80 84 85 79

Color coding (%) 40 41 39 40 39 44 36

Collection and
storage (%)

74 78 72 76 71 74 74

Treatment (%) 77 74 78 80 71 85 69

Disposal (%) 95 93 596 96 94 92 98

Health risk (%) 96 100 94 96 97 95 98
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appropriate way (observed to be in use at 44 newer
clinics and 15 older clinics).

When comparing communities of more than or fewer
than 2000 people, there was no difference in terms of
observed waste practices for segregation (p = 0.25), the
presence of color-coded receptacles (p = 0.64), the ap-
propriate use of safety boxes for the collection of sharps
(p = 0.21), good-quality temporary storage sites (p =
0.26), or the presence of good-quality on-site treatment
(p = 1). This implies that there was no relationship be-
tween the size of the communities and the practices of
the HSAs.

When comparing clinics with a patient volume of
more than 500 patients to those with fewer than 500
patients per quarter, there was no difference in terms of
observed waste practices for segregation (p = 0.37), the
presence of color-coded receptacles (p = 0.49), the ap-
propriate use of safety boxes for the collection of sharps
(p = 0.22), good-quality temporary storage sites (p =
0.82), or the presence of good-quality on-site treatment
(p = 0.50). In clinics with lower patient volume, it was
not necessarily easier to practice good healthcare waste
management.

Additionally, no (0/81) clinic was observed to have
health education materials about healthcare waste man-
agement. Healthcare waste education materials were
expected to be posted on the clinic walls for public
viewing or as a guide for HSAs giving health talks to
the patients who had visited the clinics.

There was no difference when comparing HSAs who
reported having knowledge versus the observed prac-
tices for waste segregation (p = 0.38), good-quality

temporary storage sites (p = 0.20), or the presence of
good-quality on-site treatment (p = 0.30). However,
there were differences when comparing HSAs who re-
ported to have knowledge versus those observed having
in place and practicing placing waste in color-coded
receptacles (p = 0.01).

At one clinic, innovation in healthcare waste man-
agement was observed by researchers. The innovation
was created by an HSAwho had designed and installed
a low-cost sharps pit to safely dispose of sharps and
syringes that were generated at his village health clinic
(Fig. 3). The lined sharps pit was 1 m deep and covered
with a nearly 20-year-old precast concrete pit latrine slab
and drophole cover, which was discarded and
repurposed for the sharps pit. The innovation reportedly
occurred because the HSA noted that family planning
services generate a high volume of needles, which con-
tribute to the total stream of waste generated at the
clinic. However, the HSA reported not to have been
formally trained in healthcare waste management. The
HSA did not have cement for an on-site disposal system,
which necessitated the use of a local system. Further-
more, when asked if his innovation had been imple-
mented by neighboring clinics, he said it had not.

Discussion

Although the specific context is extremely important,
our study considered government workers’ healthcare
waste knowledge and practice at rural community vil-
lage health clinics in a low-income country. The Ntcheu

Table 2 Observations of healthcare waste management practices by health surveillance assistants compared to ranked knowledge

HCWM characteristic
observed

Village
clinics
(n = 81)

Older
clinics
(2007–
2009)
(n = 27)

Newer
clinics
(2010–
2012)
(n = 54)

Smaller
community
< 2000
people
(n = 50)

Larger
community
> 2000
people
(n = 31)

Patient
volume
< 500 last
quarter
(n = 39)

Patient
volume
> 500 last
quarter
(n = 42)

Better HSA
knowledge
of HCWM
(n = 65)

Lower HSA
knowledge
of HCWM
(n = 16)

Segregation (%) 59 63 57 54 68 54 64 60 56

Color coding (%) 36 30 39 38 32 31 40 38 25

Appropriate use of
safety boxes (%)

73 56 81 78 65 79 67 72 75

Management of
good-quality tem-
porary storage
areas (%)

57 48 61 62 38 59 55 63 31

Good-quality on-site
treatment (%)

43 33 48 44 42 38 48 48 25
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District could be considered as an appropriate study area
for developing plans that are sustainable for rural
healthcare waste management. We did not find a direct
correlation when comparing knowledge versus practice
category by category.

Our study showed that the surveyed clinics could
generate more than one category of waste, both infec-
tious and noninfectious waste, and that healthcare waste
management was required for operation at all the clinics.
This was the case because the clinics provide not only
curative services but also preventive maternal and child
health services. The key to waste minimization and
effective management of healthcare waste is the segre-
gation of waste according to categories by the waste
producer. While most (76/81; 94%) HSAs reported
knowing how to categorize waste, the practice of segre-
gation of waste was observed at lower rates (48/81;
59%). Although color coding is not included in HSA
training (Ministry of Health 2009), our study observed
that 36% (29/81) of the clinics had color-coded recep-
tacles present. This indicates that practical on-the-job
training as part of routine supervision by Ntcheu District
Hospital on healthcare waste management was working
to promote categorization and color coding of waste at
least in some clinics but could be expanded. Despite the
lack of formal training, the HSAs demonstrated satis-
factory practices in sharps management. Furthermore,
the lack of national guidelines and relevant HSA train-
ing negatively impacts practices in terms of healthcare
waste management. Our study might be a first step in
advocating for a national program based on local con-
text. This might be built upon a Liberian model where,
in response to healthcare facilities having improper dis-
posal for infectious waste, the Liberian health ministry
held multi-stakeholder meetings that led to national

environmental health train-the-trainer courses
(Abrampah et al. 2017). In Nigeria, although only 32%
of rural healthcare facilities reported to have sent staff to
healthcare waste management trainings (Oyekale and
Oyekale 2017), at least sending a portion of staff for
healthcare waste management trainings in our study area
could be adopted as an improved initial approach.

The healthcare waste management gaps for vil-
lage health clinics in Malawi are not unique on a
sub-Saharan Africa scale. For clinics where the HSA
is operating from a household or under a tree, this
informal setup makes it difficult to practically im-
plement healthcare waste management practices. In
addition, although not statistically significant, some
of the HSAs are seeing thousands of patients a
month on their own, which may mean some HSAs
have too many patients to effectively manage their
waste. Our findings concur with the challenges in
Botswana that were reported by Mbongwe et al.
(2008). They found that color-coded receptacles for
segregation of healthcare waste were not being used
properly and that there was a lack of awareness of
health education materials on healthcare waste man-
agement. Similar to recommendations from Ethiopia
(Haylamicheal and Desalegne 2012), legislation and
policy documentation on healthcare waste manage-
ment and improved training of healthcare workers is
needed in Malawi. A lack of treatment systems and
segregation practices for healthcare waste has also
been observed in Nigeria urban clinics (Longe
2012).

There were some good practices observed that de-
serve attention. The clinics performed well with sharps,
both with the use of sharps boxes and the innovative
sharps pit. This may also be because of a high level of

Fig. 3 Low-cost sharps pit modified from pit latrine design. a Inside the pit showing segregation of sharps. b Surface of the pit as covered
with a repurposed precast pit latrine slab and drophole cover
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local awareness of human immunodeficiency virus in-
fection and the acquired immune deficiency syndrome
(HIV/AIDS) in Malawi.

One effective example that can be shared and further
scaled up is the successful modification of local materials
that are used for pit latrines to construct a sharps pit.
Construction of the pit and slabwould cost approximately
USD$15 for materials with labor provided in-kind by the
community. This could provide the means by which to
dispose of sharps for service priority areas, such as clinics
that offer diagnostic and immunization services. This
method of disposal was observed to be largely in line
with the minimum requirements (Chartier et al. 2014) for
the disposal of hazardous healthcare waste, which ensures
that environmental pollution is minimized. The pit sides
were covered with a low permeability material with nar-
row access for sharps. The pit provides a simple interven-
tion for sharps designed for short- to medium-term use
within the local context. Most importantly, there was
active evidence that it was in use and that it was only
being used for sharps and no other noninfectious waste.
Because the system is based on existing local knowledge
of pit latrine design, which are the primary household
sanitation facility for rural areas in Malawi, it seems
reasonable to expect that word-of-mouth promotion of
the sharps pit model would have increased the number of
sharps pits in use by other HSAs. However, this has not
occurred in the 2 years since the pit was built, and there
was no other evidence of this system in the other 80
clinics in this study. This may also be an issue, whereby
the culture does not acknowledge or reward competence
and conscientiousness, at least not in rural government
service. Other appropriate disposal facilities are available
in the district, specifically an incinerator at the district
hospital, but there are logistical challenges by the HSA in
transport of waste, as most operate bywalking, bicycle, or
motorcycle. Open burning of healthcare waste is not
appropriate.

Although not a direct comparison, when our clinics
are compared to the larger Malawi healthcare facilities
included in the 2013–2014 nationwide survey (Ministry
of Health and ICF International 2014), appropriate use
of safety boxes at 73% by village health clinics in this
study compares similarly to 76% nationwide across
facility types, while a good-quality temporary storage
area was present at 57% of village health clinics com-
pared to the appropriate storage of infections waste at
28% nationwide across facility types (Ministry of
Health and ICF International 2014).

Overall, there is a need for more evidence on the
actual practices and what works most effectively for
rural healthcare waste management practices. There is
an opportunity to replicate the methods used in this
study within other low- and middle-income country
settings by Ministry of Health officials as a low-cost
and rapid evaluation tool.

Based on our findings, the following local recom-
mendations are made from this case study:

& Train all HSAs serving village health clinics on
waste management suitable for their setting.

& Promote ending open burning on the land and in-
stead use small-scale low-cost double-chamber
incinerators.

& Modify materials used for pit latrines and use them
to construct sharps pits.

& Encourage grassroots innovation and sharing in
healthcare waste management among HSAs.

& Develop relevant central waste collection points for
all village health clinics along the continuum of
permanent structure to use of an open space.

Study limitations

Participant observations were prearranged and were
performed by representatives from Ntcheu District
Health Office or Mzuzu University, whose presence
may have changed the typical practices of the HSAs.
However, our study also had important strengths. By
studying each clinic with a minimum 5-year operational
history within a district, we aimed to remove the per-
ception that individual HSAs were being assessed.
Some clinics may perform better or worse based on
seasonal variations. For example, malaria cases are
higher in the rainy season and would generate more
sharps from malaria testing kits.

Conclusion

Healthcare waste management in low-income countries
is needed, just as in any global health facility; however,
our study found gaps in both knowledge and practice for
rural village health clinics. This study provides new
evidence for an underresearched theme. Even if HSAs
may know the ideal waste management scenario, they
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may not have put it into practice, practically speaking,
for example, when holding a clinic under a tree. This
failure may be linked to gaps in knowledge related to
communication or dissemination factors, practical op-
tions, or insufficient local resources. The criterion least
often met was the segregation of waste according to
color codes. Mixed waste is harder to manage, and
segregation is the first practical way to reduce waste.
Rural village health clinics sort out and store syringes
particularly well. An important step in waste manage-
ment was observed in the case of one low-cost local
solution that could be shared more widely and would
likely work well for scale-up, as each HSA within our
study is working in a similar environment, both in terms
of environmental conditions and in terms of limited
financial resources. Rural clinics are expected to do the
front-line services work of hospitals, but the requisite
waste management support is not provided.
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