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A B S T R A C T

Purpose: Rural Vietnam has been subject to continuous hygienic latrine interventions since the mid-1990s.
However, most have concentrated on improving coverage rather than use. It is thus important to examine rural
hygienic latrine use rates and the predictors impacting them. Accordingly, this can inform subsequent sanitation
policy and enrich pertinent, rural health scholarship.
Methods: For this study, 792 adult household heads were surveyed in Giong Trom district, Ben Tre, Mekong
Delta region, Vietnam. A logistic regression analysis was performed on household heads owning a hygienic and
unhygienic latrine simultaneously (N = 140). Included use predictors were individual-contextual and RANAS.
This permit assessments of behavioural or normative predictors that, in many instances, are absent from com-
parable studies. Predictors’ statistical significance was set at p < 0.03.
Findings: Unsatisfactory hygienic latrine use in Ben Tre, among hygienic latrine owners, exceeds 20%. Many
owners (26.8%) choose to retain their unhygienic latrine when acquiring a hygienic one, resulting in a 46.4%
unhygienic latrine use rate within this sub-group. Meanwhile, the only hygienic latrine use predictors with
statistical significance are neighbours’ behaviour, user preference and health-benefit beliefs.
Conclusion: The Ben Tre case underscores that hygienic latrine ownership or access does not ensure compre-
hensive use. This even applies to latrines that are clean, working and adequate privacy-providing. Sanitation
interventions thus ought to consider a targeted, community-coverage approach with expansive health messaging
and emphasis on behavioural change. Demographic or socioeconomic-particular targeting, however, is not al-
ways necessary: no individual-contextual predictors proved statistically significant.

1. Introduction

Poor sanitation remains a pressing developing world concern. Over
4500 children in developing countries perish each day from preventable
diarrheal diseases. This total exceeds that of measles, malaria and HIV
combined (Langford et al., 2014). The status quo in contemporary
Vietnam, meanwhile, is no less troubling. Data from Vietnam's Health
Environment Management Agency points to, among other issues, 1
million annual cases of diarrhoea and 1.5 million children suffering
from malnutrition or stunting (i.e. 3.7 cm height deficiency and 5–11
point IQ loss) related to poor sanitation (VHEMA, 2015). Moreover,
sanitation conditions are highly uneven across the country, with rural
communities exhibiting the worst indicators. For example, only 65% of
rural households own a hygienic latrine (VHEMA, 2015) and, in three
rural regions, this number is notably lower: Northern Mountains
(−7.3%), Central Highlands (−4.1%) and Mekong Delta (−5.3%). The
same dynamic is apparent on the provincial level: out of 63 provinces,

only 37 (59%) achieve household hygienic latrine coverage above 65%.
Unsurprisingly, ten provinces with the worst coverage (i.e. under 50%)
predominantly reside in the Northern Mountains and Mekong Delta.

The Vietnamese government has understood the severity of the si-
tuation and taken concrete countermeasures. Among the most wide-
sweeping is the National Action Plan, launched in 2017 to deliver
sustainable development including universal (domestic) sanitation by
2030. Other prominent examples, often targeting rural regions, include
or have included the National Program New Rural, Results-based
Scaling-Up Rural Sanitation and Water Supply Program and even the
National Patriotic Sanitation Movement. The upside to these govern-
ment-run sanitation interventions centres on adequate financial sup-
port, robust timetabling and target setting. Consequently, they have
contributed to various sanitation improvements: rural hygienic latrine
coverage has, for instance, risen almost 35 percentage points since
1990. However, as detailed earlier, much progress remains to be made.
Furthermore, most government interventions perceive coverage as a
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core, or exclusive, sanitation-improvement indicator. The National
Program New Rural thus relegated attention and resources away from
behavioural change initiatives. Indeed, even when these initiatives are
present, they are usually target-less and limited in scope (e.g. con-
centrating on non-expansive health awareness or knowledge).

The government's approach, then, is questionable as latrine cov-
erage does not assure latrine use. Pertinent studies, investigating rural
adult communities in developing countries, underscore this issue's
variability. In particular, some describe latrine use as inconsistent, “not
satisfactory” or “low.” Gebremariam et al. (2018), researching the
status quo in Laelay Maichew District, North Ethiopia, reported a 47.4%
use rate. Debesay et al. (2015) observed a not too dissimilar rate
(57.3%) in Gulomekada District, Tigray Region, North Ethiopia. Studies
examining use across wider age group ranges also prove corroborative
at times. For instance, Sinha et al. (2017: 193) determined that, among
the sampled Odisha, India residents aged 4+, the average latrine “al-
ways/usual” use rate was 51.9% and the “likelihood of reportedly never
(compared to always) using the latrine… increases with age.” Even so,
studies where no sizeable use gaps occur exist: Anteneh and Kumie
(2010: 116) noted a 97% “usage of latrine[s] by adults” in Hulet Ejju
Enessie Woreda, East Gojjam Zone, Amhara Region, and Daniels et al.
(1990) a 99% use in Mohale's Hoek District, Lesotho. It is, therefore,
important that Vietnamese sanitation intervention programs avoid
“one-size-fits-all” mind-sets, as strong use variations exist across con-
texts.

Moreover, the government's commitment to narrow health messa-
ging, on occasions when use initiatives occur, raises comparable con-
cern. For, pertinent studies present a more complicated picture. In
particular, though Roma et al. (2010) emphasized the importance of
health, others remain more cautious. Thys et al. (2015), examining
rural Eastern Zambia, countered that, in certain instances, “latrine
promotion messages should not only focus on health benefits.” Indeed,
various non-health norms, driving latrine non-use, have been proposed:
“preference for open defecation” was the primary respondent reason in
Debesay et al.’s study (2015) on rural Ethiopia (74.8%) and Sinha
et al.’s study (2017) on rural India (80.1%). “Habit” and “comfort” held
a similar distinction in studies by Yimam et al. (2014) and PSI (2017).
Meanwhile, Thys et al. (2015) positioned “taboos related to sanitation
practices” among the top “consensual reasons [for latrine non-use].”
Varying prominence has also been given to environmental conditions
(e.g. flies, smell and functionality), though these often come secondary
(Yimam et al., 2014; Sinha et al., 2017; Gebremedhin et al., 2018).
Consequently, the diverse academic landscape problematizes the Viet-
namese government's health-particular use strategy.

This study, therefore, casts greater, much-needed insight on
Vietnam's sanitation use gap. In so doing, it can assist the Vietnamese
government with developing improved sanitation interventions and
enrich existing academic scholarship. For, pertinent studies have di-
rected their attention elsewhere - predominantly to African countries or
India. Vietnam accordingly remains a “black box:” the little scholarship
there is also possesses certain shortcomings. For example, Le et al.
(2012) explored children's latrine use in Northern rural Vietnam
schools. The authors concluded latrine use was uncommon and re-
mained contingent on various environmental variables. However, the
extent to which this informs adult use rates in rural Vietnam households
is questionable. Meanwhile, PSI (2017) inspected, more aptly, adult
sanitation practices in Tien Giang and Dong Thap households. It re-
ported that 66% of sampled adults were using “hygienic latrine only”
and 18% “unhygienic latrine only.” Even so, these statistics represent
an amalgamation of data from multiple districts across two provinces.
Important details are likewise unclear (e.g. unhygienic latrine use
regularity when a hygienic latrine is present) and many use predictors
are ommitted or examined in a non-quantitative manner.

Furthermore, this study adopts a more comprehensive “improved
sanitation” notion in its latrine use analysis. This involves necessitating
that hygienic latrines (i.e. flush with septic tank) are also clean,

working and adequate privacy-providing. Accordingly, such latrines
combine several key environmental variables existing studies consider
important to predicting use. For instance, Gebremedhin et al. (2018)
determined that model and non-model households, in Tigray, Ethiopia,
were 11.91 and 4.1 times more likely to use clean latrines than non-
clean ones. Chanie et al. (2016), reviewing Aneded district, Ethiopia,
equally found that households with “clean latrine facilities were 4 times
more likely to use [them].” These studies, moreover, pinpointed clean
latrine use as high as 94.9% and 96.2% respectively. Other environ-
mental variables, including latrine privacy, functionality and type, were
seen as significant use predictors in many relevant analyses (Roma
et al., 2010; Gebremariam et al., 2018; Gebremedhin et al., 2018). From
this standpoint, use gaps among clean, working, privacy-providing
hygienic latrines can prove informative to Vietnam government's sani-
tation policy and environmental-predictor scholarship.

This study also concentrates on hygienic-unhygienic latrine dual
owners – a sub-group most prone to not using hygienic latrines despite
direct access to them. In so doing, it underscores a prominent, though
under-researched, problem area facing use-expansion. Moreover, in
selecting use-predictors to assess, it draws on the RANAS model
(Mosler, 2012). RANAS (risk, attitudes, norms, ability, and self-reg-
ulation) has already seen application in some developing country-fo-
cused sanitation studies (Tumwebaze and Mosler, 2015; Seimetz et al.,
2017; Gamma et al., 2017). It proposes a wide range of socio-psycho-
logical predictors that, according to behavioural theories, possess the
“highest intervention potential” (Seimetz et al., 2017). As a result,
RANAS enriches this study with valuable predictors that supplement
the more standard individual-contextual ones also under review. This is
important given that, within similar research, “relatively little is known
about local perception and cultural barriers [i.e. socio-psychological
associated factors] for using latrines” (Gebremedhin et al., 2018). Even
when these considerations are present, they are often non-compre-
hensive and assessed in qualitative fashion. Accordingly, this study can
help drive forward sanitation behaviour scholarship pertinent to rural
Vietnam and comparable developing settings.

2. Materials and methods

2.1. Setting and design

The present study was undertaken in Giong Trom district, Ben Tre,
Mekong Delta region, Vietnam between March and April 2017. Giong
Trom, one of Ben Tre's eight districts, contains 21 communes and
49,120 households with a combined population close to 170,000. Its
sanitation coverage averages 60.7%, though this percentage varies
across communes, from 34.4% (Hung Nhuong) to 99.7% (Chau Binh).
Indeed, 5 communes stand at under 50%, 12 communes between 50%
and 70%, and 4 over 70%. Interviews with local government re-
presentatives indicate that, despite systematic attempts, since 1994, to
improve the sanitation situation, progress has been sporadic and slow.
This has also been the case in Ben Tre: hygienic latrine coverage re-
mains more than 15 percentage points under Vietnam's rural average.
Consequently, to examine the status quo in greater detail, this study
proceeds to employ a comparative cross-sectional design.

2.2. Sampling and sample size

Cluster random sampling was implemented to select the survey sites
within Giong Trom. In particular, Giong Trom's 21 communes were
ranked vis-à-vis their sanitation coverage rate and divided into three
groups: the high (communes with coverage over 70%), the average
(communes with coverage between 50% and 70%) and the low (cov-
erage under 50%). In each group, one commune was chosen randomly,
resulting in the ensuing sample: My Thanh (83.6%), Thuan Dien
(69.6%) and Hung Nhuong (34.5%). At minimum three villages were
then picked, in a random manner, within these three communes.
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Meanwhile, household selection was made via random walk-based
sampling: survey teams embarked on random routes from disparate
starting villages, interviewing household heads in every third house-
hold they encountered. Any excluded households contained heads that
voluntarily declined participation or were not: (a) over 18 years old at
the interview date (b) living in the household for at least 12 months
prior to the interview (c) cognizant of their latrine practices.

The minimum sample size was set at 750 household heads, with 250
being drawn from each commune. 792 household heads were, ulti-
mately, surveyed on their latrine practice: 257 from My Thanh, 275
from Thuan Dien and 260 from Hung Nhuong. This ensured sample size
similarity with comparable studies (Harter et al., 2018). Likewise, the
sample represented, on average, over 10% of My Thanh, Thuan Dien
and Hung Nhuong household heads. For the regression analysis, a sub-
set of the sample (i.e. 140 household heads owning a hygienic and
unhygienic latrine) was used. The principal demographic and socio-
economic characteristics of all surveyed heads are shown in Table 1.

2.3. Operational definitions

Exley et al. (2015: 1086) note that, among sanitation practitioners
or commentators, there is no uniform clarity over “what actually con-
stitutes a hygienic latrine.” Consequently, this study draws on Vietnam's
National Technical Regulations criteria to assess latrine status: a hy-
gienic latrine “ensures the total isolation of human faeces, preventing
animals or insects' contact with untreated human faeces… [And is]
capable of eliminating the pathogens inside the faeces, not creating foul
smells or contaminating the environment” (Hoa Binh Provincial CPM,
2014: 4). In practice then, only flush latrines with septic tanks match,
consistently and completely, the aforementioned prerequisites.

However, this study necessitates that hygienic latrines are also clean
(i.e. no faeces or urine surrounding the stool; no unpleasant odours or
insects), working (i.e. not requiring maintenance) and adequate
privacy-providing (i.e. possessing a superstructure with no major
opening). To ensure these criteria are met, survey teams directly in-
spected every latrine in the sampled Ben Tre households. As a result,
this allows greater accuracy in measuring latrine use vis-à-vis a more
comprehensive conceptualization of “improved sanitation” - an im-
portant point given most comparable research remains silent on “any-
thing regarding the… overall quality of the facility” (Exley et al., 2015:
1086). Indeed, this has made “some commentators… suggest… current
figures of… access to adequate sanitation are significantly

overestimated” (Exley et al., 2015: 1086).

2.4. Use and predictor measurement

For descriptive statistics purposes, hygienic latrine use was mea-
sured on a 5-point monopolar Likert scale, ranging from 1 (always) to 5
(almost never). To enhance precision, (scale) frequencies were set to:
always = at least once per day, surpassing any unhygienic latrine use;
often = at least once every 3 days; sometimes = at least once per week;
rarely = no more than once per month; almost never = no more than
once every few months. This thus provides a more thorough indication
of (longitudinal) use patterns and consistencies. For regression analysis
purposes, on the contrary, use was a binary yes/no dependent variable:
participants either regularly used hygienic latrines or not. Regularity, in
this case, indicated a once per day use, at minimum, that surpassed any
unhygienic latrine use.

Many independent predictors, meanwhile, were also measured on a
5-point Likert scale, including some related to risk (i.e. perceived se-
verity and vulnerability), attitude (i.e. user preference, disgust, benefits
beliefs), norms (i.e. neighbours' behaviour, appreciation of neighbours'
behaviour, social status, personal norms) and ability (i.e. self-efficacy).
Alternative scales were used for predictors conducive to narrower or
wider numeric ranges (e.g. perceived cost, education level, overall
factual knowledge). Other predictors, by contrast, were measured in
binary (e.g. discrete factual knowledge, technical know-how, poverty
certificate possession) or categorical (e.g. main income source) terms.

2.5. Predictors

Two groups of predictors, associated with latrine use, are considered
in this study: individual-contextual and RANAS. Among the included
individual and contextual predictors are: commune, age, gender, main
income source, poverty certificate possession, education level, house-
hold size, number of generations in household, number of women in
household, number of children under 5 in household and number of
children household heads have. This individual-contextual predictor
set, as a whole, is derived from similar sets compiled by major hygienic
latrine ownership/use systematic reviews (e.g. Hulland et al., 2015).
Meanwhile, standard RANAS predictors (Mosler, 2012), which co-exist
across 5 blocks (risk, attitude, norm, ability and self) and possess a more
socio-psychological orientation, are also examined for statistical sig-
nificance. A complete summary and explanation of these (RANAS)

Table 1
Principal characteristics of surveyed household heads.

My Thanh Thuan Dien Hung Nhuong All

Average age 52.05 51.25 52.19 51.69
Female/Male 158/99 169/106 184/76 511/281
Family size 3.89 3.87 3.83 3.83
Main occupation/income

source
Agriculture = 36.6%
Worker = 5.5%
Civil servant = 2.3%
Trader = 15.6%
Domestic = 5.9%
Seasonal/unstable
Job = 34%
Other = 0.4%

Agriculture = 71.3%
Worker = 1.5%
Civil servant = 1.8%
Trader = 18.7%
Domestic = 1.5%
Seasonal/unstable
Job = 14.9%
Other = 0.4%

Agriculture = 61.5%
Worker = 0.8%
Civil servant = 1.5%
Trader = 12.7%
Domestic = 2.3%
Seasonal/unstable
Job = 18.5%
Other = 2.7%

Agriculture = 56.8%
Worker = 2.5%
Civil servant = 1.9%
Trader = 12.3%
Domestic = 3.2%
Seasonal/unstable
Job = 22.3%
Other = 1.1%

Poverty certificate 10.1% 13.8% 14.2% 12.8%
Education attainment Illiterate = 5.4%

Only read and write = 5.8%
Primary = 32.7%
Lower secondary = 37.7%
Upper secondary = 14.4%
University/college or
higher = 3.9%

Illiterate = 4.4%
Only read and write = 9.1%
Primary = 37.5%
Lower secondary = 34.9%
Upper secondary = 9.8%
University/college or
higher = 4.4%

Illiterate = 3.8%
Only read and write = 3.8%
Primary = 36.9%
Lower secondary = 40%
Upper secondary = 13.8%
University/college or
higher = 1.5%

Illiterate = 4.5%
Only read and write = 6.3%
Primary = 35.7%
Lower secondary = 37.5%
Upper secondary = 12.6%
University/college or
higher = 3.3%

Ethnicity 100% Kinh 99.6% Kinh
0.4% other

99.6% Kinh
0.4% other

99.7% Kinh
0.3% is other
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predictors, as adopted to the hygienic latrine use case, is presented in
Table S1, Appendix A.

2.6. Data analysis

Survey data was imported into Excel and examined with SPSS ver-
sion 24. Logistic regression analysis was performed on predictors as-
sociated with hygienic latrine use among household heads owning
hygienic and unhygienic latrines. Two logistic regression models were
then developed: one with individual-contextual predictors, the other
with RANAS predictors. Statistical significance (of each predictor) was
set at p < 0.03 due to the sample size (N = 140).

2.7. Ethics

This study received ethical approval from University of Cambridge's
Politics and International Studies Ethics Committee. Further permis-
sion, to conduct surveys in Ben Tre, was obtained from Vietnamese
government's Provincial People Committee and the Department of
Health. Three fieldwork assistants also attained one-day training, from
Ben Tre Preventive Medicine Centre's principal researcher, on inter-
viewee interaction and written consent procedures. All participants in
this study, meanwhile, were voluntary and had to provide informed,
written consent.

3. Results

3.1. Latrine use

Within the sampled population, 47.1% always used a hygienic la-
trine and 33.2% almost never (Table 2). More than half (i.e. 50.3%)
used it less than once every 3 days (i.e. sometimes, rarely and almost
never). Of course, these statistics stem from a respondent sample where
66% own hygienic latrines. Even so, among hygienic latrine sole
owners, only 89.6% always used a hygiene latrine, while 7.3% used it
either sometimes, rarely or almost never (Table 3). Among hygienic-
unhygienic latrine dual owners, meanwhile, 46.4% did not regularly
use a hygiene latrine. This is pertinent as dual owners are a sizeable
sub-group, comprising 26.8% of the hygienic latrine-owning popula-
tion. It is worth noting, too, that among those owning a hygienic la-
trine, whether on its own or alongside an unhygienic one, 20.1% used it
unsatisfactorily (i.e. less than once per day or irregularly).

Reported reasons for irregular hygienic latrine use, among hygienic-
unhygienic latrine dual owners, included: habit (75.6%), convenience
or preference towards the unhygienic latrine type (56.4%), long hy-
gienic latrine queues (6.4%). This ownership group also reported re-
taining unhygienic latrines due to: ongoing use (47.1%), back-up use
(22.9%), burdensome removal costs (13.6%).

3.2. Factors associated with latrine use

According to the logistic regression analysis, no individual-con-
textual predictors were statistically significant (Table 4). However, two
RANAS attitude predictors and one RANAS norm predictor displayed a

p-value<0.03 (Table 5). Among the two attitude predictors were
preference (p-value 0.008) and instrumental beliefs (p-value 0.026).
Preference represents the extent respondents enjoy using a hygienic
latrine. A higher preference, therefore, associates positively with reg-
ular hygienic latrine use among hygienic and non-hygienic latrine dual
owners. Meanwhile, instrumental beliefs represent the extent re-
spondents consider hygienic latrines as beneficial to their health.

Table 2
Frequencies of hygienic latrine use among surveyed household heads.

Frequency Percent Cumulative Percent

Almost Never 263 33.2 33.2
Rarely 52 6.6 39.8
Sometimes 83 10.5 50.3
Often 21 2.7 52.9
Always 373 47.1 100

Total 792 100 N/A

Table 3
Frequencies of hygienic latrine use among surveyed hygienic latrine sole
owners.

Frequency Percent Cumulative Percent

Almost Never 5 1.3 1.3
Rarely 3 0.8 2.1
Sometimes 20 5.2 7.3
Often 12 3.1 10.4
Always 343 89.6 100

Total 383 100 N/A

Table 4
Individual and contextual predictors’ effect on hygienic latrine use among hy-
gienic-unhygienic latrine dual owners.

I/C Predictors B S.E. Wald df Sig. Exp(B)
Commune 1.335 2 .513
Commune (1) -.590 .580 1.035 1 .309 .554
Commune (2) -.406 .440 .852 1 .356 .666
Under 5 .702 .413 2.885 1 .089 2.018
Women .428 .284 2.277 1 .131 1.535
Gender(1) .871 .416 4.396 1 .036 2.390
Income .360 5 .996
Income(1) -.355 .608 .341 1 .559 .701
Income(2) -.273 1.268 .046 1 .830 .761
Income(3) -.232 1.596 .021 1 .884 .793
Income(4) -.344 .825 .174 1 .677 .709
Income(5) -.163 1.715 .009 1 .924 .849
Poverty(1) .036 .745 .002 1 .961 1.037
Education .250 .245 1.043 1 .307 1.284
Children -.160 .135 1.408 1 .235 .852
Famsize -.305 .246 1.541 1 .214 .737
Generation .165 .409 .163 1 .686 1.179
Age .037 .020 3.401 1 .065 1.037
Constant −2.296 1.750 1.720 1 .190 .101

N = 140, participant with regular hygienic latrine use is coded “1.” *P < 0.03;
**P < 0.003; ***P < 0.0003.

Table 5
RANAS predictors’ effect on hygienic latrine use among hygienic-unhygienic
latrine dual owners.

RANAS predictors B S.E. Wald df Sig. Exp(B)

Factual knowledge -.020 .146 .018 1 .892 .980
Vulnerability .422 .257 2.701 1 .100 1.525
Severity -.025 .258 .009 1 .923 .975
HL Instrumental beliefs 2.532 1.139 4.943* 1 .026 12.575
HL Disgust -.173 .425 .166 1 .684 .841
HL Preference 1.030 .388 7.043* 1 .008 2.800
HL Descriptive norms(1) 1.574 .540 8.493* 1 .004 4.828
HL Injunctive norms .354 .471 .566 1 .452 1.425
HL Social norms .185 .536 .119 1 .731 1.203
HL Personal norms .566 .328 2.982 1 .084 1.761
HL Self-efficacy .219 .331 .438 1 .508 1.245
HL Perceived costs .710 2 .701
HL Perceived costs(1) .433 .632 .469 1 .493 1.541
HL Perceived costs(2) .441 .703 .393 1 .530 1.555
HL technical ability and

knowledge(1)
-.793 .597 1.763 1 .184 .453

Constant −18.841 5.107 13.610 1 .000 .000

N = 140, participant with regular hygienic latrine use is coded “1.” *P < 0.03;
**P < 0.003; ***P < 0.0003.
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Higher instrumental beliefs, thus, associate positively with regular hy-
gienic latrine use among dual owners. Moreover, based on a B coeffi-
cient comparison, the effect size for instrumental beliefs (2.532) is
greater than that for preference (1.030).

Neighbours' behaviour (p-value 0.004), meanwhile, was the only
statistically significant norm predictor. It represents the frequency of
respondents' neighbours not owning a hygienic latrine, as perceived by
the respondent. A higher hygienic latrine non-ownership among re-
spondents' neighbours, therefore, associates positively with non-regular
hygienic latrine use among dual owners. Furthermore, according to a B
coefficient comparison, neighbours' behaviour possesses an effect size
(1.574) larger than preference (1.030) but smaller than instrumental
beliefs (2.532).

4. Discussion

This study provides important insights on the sanitation situation in
Ben Tre - an under-researched Vietnamese province. First, as Giong
Trom, Ben Tre sampled data shows, hygienic latrine coverage is in-
adequate (66%). Second, coverage alone is not ensuring widespread
sanitary practice: 20.1% of respondents owning a hygienic latrine
(whether on its own or alongside an unhygienic one) unsatisfactorily
use it. This is surprising as, within this study's “improved sanitation”
conceptualization, hygienic latrines are clean, working and adequate
privacy-providing. Accordingly, they mitigate the negative impact of
certain environmental variables that research associates with use. Even
so, some hygienic latrine owners remain un-swayed, explaining their
irregular use largely in terms of habit (75.6%) or preference and con-
venience vis-à-vis unhygienic latrines (56.4%). Third, at 26.8%, un-
hygienic latrine retention rate, among hygienic latrine owners, is ex-
cessive. For, retention increases the prospect of contact with, or even
use of, unhygienic latrines. Respondents' reasons also underscore this
point's seriousness: 22.9% of hygienic latrine owners, who did not in-
dicate using an unhygienic latrine, nonetheless retained unhygienic
latrines for “back-up” purposes.

Moreover, this study's sanitation statistics contribute to pertinent
research on Vietnam, more broadly, and other developing regions. In
particular, they produce some important and, at times, surprising points
of contrast. For example, the observed hygienic latrine use rate in Ben
Tre (47.1%) is sharply lower than the 68% in PSI's study (2017) of Tien
Giang and Dong Thap, Mekong Delta, Vietnam. However, it is higher
than the average use rate across the entire Mekong Delta, where
“roughly 55% of households use unhygienic latrines” (WSP, 2016: 3).

As a result, this suggests that considerable use variance is present
across, even neighbouring, Mekong Delta provinces. Meanwhile, Ben
Tre's 8.2% unhygienic latrine (regular) use rate, among dual owners vis-
à-vis the entire sample, appears unexpectedly lower than the rate (i.e.
13.3%) in PSI (2017: 13): “among 1,200 individuals interviewed, 160
reported having installed a hygienic latrine but continued to use un-
hygienic latrines.” Even so, this cannot be attested with certainty as it is
unclear what unhygienic latrine use frequencies (e.g. always, some-
times or regularly) PSI (2017) is implying here.

Concerning other developing regions, the 47.1% hygienic latrine
use rate in Ben Tre compares unevenly. On the one hand, it is lower
than rural Bangladesh's, which Akter et al. (2014) pinpointed at 57.4%.
Indeed, Parvez et al. (2018) observed a 94–97% use rate among adults
in Bangladesh's Gazipur, Kishorgonj, Mymensingh and Tangail districts.
Likewise, in Kuthambakkam village, Tamil Nadu, India, the 62.5% use
rate (Anuradha et al., 2017) surpasses Ben Tre's. In rural Madagascar,
however, the use rate is lower: Tearfund (2007) reported a 31.5%
average across seven Madagascan villages. These patterns persist in
comparisons of unhygienic sanitary practices among hygienic latrine
owners. For instance, Ben Tre's 20.1% hygienic latrine unsatisfactory-
use rate appears higher than rural Bangladesh's, where Ahmed et al.
(2015: 6) observed “92% of the households that have a hygienic latrine
regularly use it.” Yet, vis-à-vis another similar study, it is lower: “73.3%

[of sanitary latrine-using rural Bangladesh households] continued with
this practice, while the rest switched to other unsanitary practices”
(Akter et al., 2014). Meanwhile, compared to Tamil Nadu, India, Ben
Tre's rate is again higher as Kuthambakkam households with a sanitary
latrine had “all their family members… using it” (Anuradha et al.,
2017).

These variances can stem from numerous local environment-specific
conditions (Waithaka, 2015) and measurement choices (e.g. definitions
of ‘regular’ use and ‘hygienic’ latrine). Even so, some appear more apt
than others. In PSI’s (2017) case, the researched area (i.e. Tien Giang
and Dong Thap) had a higher hygienic latrine coverage rate, which may
explain, in part, its higher use rate. However, the seemingly higher
percentage of unhygienic latrine users (13.3%), among dual owners vis-
à-vis PSI's sample, likely derives from overly-coverage focused sanita-
tion interventions in Tien Giang and Dong Thap. By contrast, those
recently targeting Ben Tre employed community-oriented approaches
(Huyen, 2018) that, according to some studies (Gebremariam and
Tsehaye, 2019), are more conducive to increasing use. Concerning
variances with other developing regions, rural Madagascar's lower hy-
gienic latrine use rates arise from, predominantly, inadequate sanita-
tion interventions and “cultural factors” (Tearfund, 2007). Rural Ban-
gladesh, on the contrary, had experienced a major WASH intervention
(2006–2011) and a positive norms change (WSP, 2011), which put its
use rates above Ben Tre. However, poverty, “severe natural disasters”
and “lack of local leadership” (WSP, 2011: 3) exacerbate problematic
unhygienic sanitary practice rates - which according to Akter et al.
(2014) surpass Ben Tre's - among its hygienic latrine owners.

Concerning use-predictors, meanwhile, this study underscores those
significant to hygienic-unhygienic latrine dual owners. Among them is
neighbours' behaviour, which suggests neighbours' latrine ownership
associates with individual latrine use. This can emanate from normative
group pressures, expectations and aspirations (Diallo et al., 2007;
O'Reilly and Louis, 2014; Odagiri et al., 2017). Moreover, intervention-
wise, this predictor points to the importance of targeted, community-
wide coverage expansions. Another significant predictor, in the Ben Tre
case, is user preference of hygienic latrine. Preference, of course, relates
to habit or socio-cultural norms. It can also engrain unhygienic practice:
most respondents noted the “habit” of using unhygienic latrines during
day and hygienic latrines, at best, only at night. Any sanitation inter-
ventions must, therefore, mitigate this behaviour. The remaining sig-
nificant predictor is belief in hygienic latrine health benefits, which
appears to support interventions with health messaging. However,
there are limits to this: perceived severity and vulnerability vis-à-vis
sanitation-related diseases is not a significant use predictor. Health
messaging can thus adopt a wider scope, stressing “reduced risk of
accidents and/or sexual harassment, to enhanced psycho-social well-
being” (Scott, 2006).

The aforementioned predictors (i.e. neighbours' behaviour, user
preference and health-benefit beliefs) were also found pertinent in some
previous research - despite it not examining dual owners as a unique
user-group. For instance, Diallo et al. (2007) argued that participants
from communities with higher hygienic latrine ownership are more
inclined to use their hygienic latrine due to mutual aspirations or
knock-on effects. O'Reilly and Louis (2014: 44), observing rural India,
made a similar point: habitual latrine use was dependent, in part, on
“proximate social pressure, i.e., person-to-person contact between rural
inhabitants with their neighbors, and with toilets.” This can equally
apply to slippage occurrence (i.e. reverting to open defecation): Odagiri
et al. (2017) concluded “respondents' perceptions around latrine own-
ership coverage in their [rural Indonesian] community… [were] sig-
nificantly associated with slippage occurrence.” For Barnard et al.
(2013), meanwhile, preference of unhygienic sanitary practice was the
most common respondent reason driving latrine non-use. Roma et al.
(2010: 593) also drew attention to health-benefit beliefs' importance,
noting “a decrease of 24% [in latrine use] is reported in the perceptions
of health benefits.”
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Even so, there is no clear-cut academic consensus over some above-
noted predictors' strength. For instance, Bicchieri et al. (2017: 5), ex-
amining sanitation in Bihar and Tamil Nadu, stressed “[latrine use] is
most associated with the behavior of close relatives and friends…
[than] with neighbors.” Likewise, Lopez et al. (2019: 733), using rural
Ecuador as a case study, stated that “knowledge of the health benefits of
sanitation may not be as important [latrine use predictor].” Thys et al.
(2015), too, cast attention on health messaging not translating, without
issue, into latrine use increases. Kiyu and Hardin (1993), meanwhile,
suggested excluding health emphases in messaging entirely. However,
the inconsistencies these studies present are, in many cases, not com-
prehensive. Bicchieri et al.’s analysis (2017), in particular, concerns
rural, urban and intermediary regions. This can therefore introduce
new socio-economic and cultural characteristics that impact its results.
Lopez et al. (2019) and Thys et al. (2015), by contrast, do not wholly
dismiss health-benefit beliefs, noting that other predictors simply ap-
pear even stronger. Such studies are also prone to conceptualizing
health-benefit beliefs narrowly (i.e. in relation to particular sanitation
diseases), which potentially moderates, from the outset, this predictor's
significance.

Moreover, some predictors, which were important in previous stu-
dies, did not show statistical significance in the Ben Tre case. Of the
individual-contextual ones, in particular, none met p < 0.03 in the
regression analysis. This thus emphasizes the local characteristics of
Ben Tre: contrary to some developing regions, demographic-specific or
socio-economic status-specific variables were not impacting latrine use.
Certain wider, Vietnam-related research supports this observation:
Jones et al. (2012: V) noted “the country has made remarkable progress
in reducing gender disparities in education, employment and health.”
Moreover, the Vietnam Women's Union has participated in numerous
sanitation initiatives (Sijbesma et al., 2010; Huyen, 2018). Socio-eco-
nomic status-wise, Sijbesma et al. (2010: 19) observed “there was no
class factor in access to information on sanitary toilets.” Active mass
organization involvement in sanitation matters also appears to mitigate
the issue. Accordingly, Ben Tre's sanitation policy need not adopt se-
parate strategies vis-à-vis particular demographic and socio-economic
groups. The statistically significant RANAS predictors further point to
the importance of targeted, community-coverage approaches with ex-
pansive health messaging and behavioural change emphasis.

4.1. Limitations

This study possesses certain limitations. First, owing to its cross-
sectional nature, no causal relationships between the dependent vari-
able (i.e. hygienic latrine use) and the independent explanatory pre-
dictors could be drawn. Second, the collected data was self-reported,
which can produce over or under-estimation. Moreover, reporting bias,
among female participants, may have been exacerbated due to this
study's use of a male research team. Respondents also had to, at times,
recall their latrine use behaviour over several months. This thus in-
creases the prospect of memory-related errors. Third, Ben Tre may
possess certain characteristics not present, or commonplace, in rural
Vietnam, as a whole, or other developing regions. How variances in
these characteristics relate to latrine use rates and predictors has not
been thoroughly examined in this study.

5. Conclusion

As this study has shown, hygienic latrine ownership does not ensure
comprehensive use. Indeed, this even applies to hygienic latrines that
are clean, working and adequate privacy-providing. This is somewhat
surprising, given such latrines incorporate many environmental pre-
dictors in a manner that ought to, based on previous research, increase
use. Nonetheless, 20.1% of their owners, in Ben Tre, continue to un-
satisfactorily use them. Among those also retaining an unhygienic la-
trine, the rates are even more alarming: 46.4% do not regularly use

their hygienic latrine. It is thus imperative that sanitation interventions
understand this problem and adopt ameliorative measures.
Accordingly, this study's analysis of individual-contextual and RANAS
use-predictors, pertinent to hygienic-unhygienic latrine dual owners,
underscored the importance of neighbours' behaviour, user preference
and health-benefit beliefs. For intervention purposes, then, this suggests
a targeted, community-coverage approach with expansive health mes-
saging and emphasis on behavioural change. No particular demo-
graphic or socio-economic targeting is required in this case, as in-
dividual-contextual predictors were not statistically significant.
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