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Abstract Severe dioxin contamination at Bien Hoa and

Da Nang airbases, Vietnam is of international concern.

Public Health risk reduction programs were implemented

in Bien Hoa in 2007–2009 and in Da Nang in 2009–2011.

In 2009 and 2011 we reported the encouraging results of

these interventions in improving the knowledge, attitude

and practices (KAP) of local residents in reducing the

dioxin exposure risk through foods. In 2013 we revisited

these dioxin hot spots, aimed to evaluate whether the

results of the intervention were maintained and to identify

factors affecting the sustainability of the programs. To

assess this, 16 in-depth interviews, six focus group

discussions, and pre and post intervention KAP surveys

were undertaken. 800 respondents from six intervention

wards and 200 respondents from Buu Long Ward (the

control site) were randomly selected to participate in the

surveys. The results showed that as of 2013, the programs

were rated as ‘‘moderately sustained’’ with a score of 3.3

out of 5.0 (cut off points 2.5 to \3.5) for Bien Hoa, and

‘‘well sustained’’ with a score of 3.8 out of 5.0 (cut off

points 3.5 to \4.5) for Da Nang. Most formal intervention

program activities had ceased and dioxin risk communi-

cation activities were no longer integrated into local routine

health education programs. However, the main outcomes

were maintained and were better than that in the control

ward. Migration, lack of official guidance from City Peo-

ple’s Committees and local authorities as well as the

politically sensitive nature of dioxin issues were the main

challenges for the sustainability of the programs.

Keywords Dioxin risk reduction � Public health

intervention � Sustainability � Dioxin hot spots in Vietnam

Introduction

Between 1962 and 1971, the United States (US) military

forces sprayed approximately 76.9 million litres of herbi-

cides as part of Operation Ranch Hand, including as much

as 366 kg of dioxin over Central and South Vietnam. Agent

orange (AO) accounted for much of the total chemical

sprayed [1]. There are currently 28 identified potential

dioxin hot spots in Vietnam, and two of the most severe hot

spots are Bien Hoa and Da Nang airbases [2]. These air-

bases served as bulk storage and supply facilities for AO

and other herbicides. Extremely high levels of dioxin,

especially 2,3,7,8-Tetrachlorodibenzo-p-dioxin (2,3,7,
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8-TCDD), the most toxic man-made substance, has been

reported in soil, sediment, some local foods, and human

blood at these hot spots [3–6]. These included levels in soil

samples up to 262,000 ppt TEQ [4] and 1,180,737 ppt TEQ

[14] in Bien Hoa Airbase and levels up to 361,000 ppt in a

soil sample in Da Nang Airbase [3]. Therefore, people

living at these areas were at much increased risk of expo-

sure to dioxin in the environment and foods [5, 7]. Public

Health intervention programs were implemented in two

wards surrounding Bien Hoa Airbase, (2007–2009) and

four wards surrounding Da Nang Airbase (2009–2011), by

the Vietnam Public Health Association and its provincial

partners. The aim was to reduce risk to local people from

dioxin exposure through the food chain [8–10]. It incor-

porated three elements: (1) Training for members of Pro-

vincial Public Health Association, representatives of

related stakeholders, and collaborators on preventing

dioxin exposure through food; (2) Implementation of risk

communication activities to improve KAP on reducing the

risk of dioxin exposure for local residents, especially for

household food handlers; and (3) policy advocacy in

reducing the risk of dioxin exposure through foods for local

residents [8, 11]. In 2013, we revisited the six intervention

wards aimed to evaluate whether the intervention programs

were still being maintained two and a half and 5 years

later, its public health impacts on surrounding communities

and to explore the factors that may have been affecting the

sustainability of the programs. We have previously repor-

ted encouraging results from this intervention strategy [10,

12, 13].

Methods

The Study Area

This research was undertaken at the two most severe dioxin

hot spots in Vietnam, Da Nang and Bien Hoa airbases and

the surrounding areas [3, 4, 6, 14]. Trung Dung and Tan

Phong wards near Bien Hoa Airbase and An Khe, Hoa Khe,

Chinh Gian and Thanh Khe Tay wards, near Da Nang

Airbase were engaged in public health interventions [8, 10,

15]. The KAP survey results in these wards in 2013 were

compared to the results from both previous surveys and the

‘‘control’’ group, Buu Long Ward obtained in the same

year. Buu Long Ward was located near newly discovered

severely dioxin polluted areas in Bien Hoa Airbase

(Fig. 1), had similar socio-economic status and to date no

public health intervention has been implemented. The

levels of dioxin in the soil and mud taken from the airbase

site close to Buu Long were as high as those measured in

samples taken near Trung Dung and Tan Phong wards [4].

Study Design and Methods

This study applied mixed methods, with quantitative and

qualitative approaches. The assessment involved analysis

of results from pre-intervention and post-intervention

surveys previously, together with those of the 2013 sur-

vey. Three key categories were included: (A) Maintaining

the health benefits achieved through the initial program;

(B) Continuing program activities within an organiza-

tional structure; and (C) Long-term capacity building in

the recipient community [16]. Based on these three key

categories, a list of 20 indicators proposed by Bamberger

and Cheema [17] and the characteristics of the Public

Health intervention programs, a specific list of 12 indi-

cators were developed to assess the sustainability of the

programs. Results from the KAP survey in 2013 were

compared with those in the pre-post intervention, to

determine if the results of the intervention programs were

sustained. Differences between periods or localities, were

determined using Chi square test or Pearson’s Chi square

test. The 12 indicators were scored as the following in

order to rate the degree of sustainability: 5 = as good as,

if not better than post-intervention survey results; 4 = not

as good as post-intervention survey results, but better than

pre intervention and control site (Buu Long Ward 2013);

3 = not as good as during project period, but similar/

equal to the control site; 2 = worse than during project

period and/or the control site; and 1 = much worse than

during project period and the control site [18].

Sustainability was assessed by calculating a total score

that was converted to a mean score by dividing by 12.

Based on the framework with a five-point rating scale

developed by Bamberger and Cheema (1 = very poor,

2 = poor, 3 = average, 4 = good, and 5 = very good)

and a standard ‘‘five-interval rating system’’ proposed by

Tuyet-Hanh et al. [18], the degrees of sustainability were

rated as the following: 1 to \1.5 = ’’Regressive’’, 1.5 to

\2.5 = ’’Not sustained’’, 2.5 to \3.5 = ’’Moderately

sustained’’, 3.5 to \4.5 = ’’Well Sustained,’’ and

4.5–5 = ’’Highly sustained’’ [17–19]. In addition, 16 in-

depth interviews and six focus group discussions were

conducted among program staff, collaborators, related

local stakeholders to explore the three potential groups of

factors affecting sustainability. These included: (1) project

design and implementation factors, (2) factors within the

organizational setting, and (3) factors in the broader com-

munity environment [16]. The qualitative data was ana-

lyzed according to these three identified themes. The

research protocol was approved by the Ethics Committees

at the Hanoi School of Public Health (approval number

139/2012/YTCC/HD3) and the Queensland University of

Technology, Australia (approval number 1200000572).
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Results and Discussions

Assessing the Programs’ Sustainability

Group A Indicators: Maintenance of Health Benefits

Achieved Through the Initial Program

In 2013, indicator A1, the knowledge of local residents in

Bien Hoa regarding dioxin, exposure pathways and pre-

ventive measures generally remained high. While some

aspects of the knowledge decreased compared to 2011,

overall it was still higher than both the 2009 and the control

site in 2013 [13]. This indicator was rated 4. In Da Nang,

indicator A1 was rated a 5. It was significantly improved

after the intervention, remained so at two and a half years

follow-up and was also higher than control site [12].

Indicator A2, the maintenance of attitude toward prevent-

ing dioxin exposure in Bien Hoa was rated 3 with 69.9 %

of respondents (2013) and 89.9 % (2009) trusting that

preventive measures could reduce exposure risk; 77.9 %

(2013) and 93.6 % (2009) were willing to cease consuming

their favorite but potentially high risk foods; 85.2 % (2013)

and 89.3 % (2009) were willing to purchase low risk foods

at higher prices. In Da Nang, the results were not as good as

post-intervention survey results, but better than pre inter-

vention and the control site, with 86 % (2013), 86.5 %

(2011) and 77.3 % (2009) trusted that preventive measures

could reduce exposure risk (v2 = 19.3, p = 0.01); 89.5 %

(2013) and 95.8 % (2011) were willing to cease consuming

their favorite but potentially high risk foods (v2 = 48,

p \ 0.001); 87 % (2013), 95.1 % (2011) and 92.1 %

(2009) were willing to purchase low risk foods at higher

prices (v2 = 35.2, p \ 0.001), and was rated 4 (Table 1).

Five years and two and a half years post intervention,

48.2 and 69.5 % of households in Bien Hoa and Da Nang

still practiced preventive measures (indicator A3), at levels

significantly higher than pre and post intervention surveys

(25.8 and 39.7 % in Bien Hoa, v2 = 43.1, p \ 0.001; 39.6

and 60.4 % in Da Nang, v2 = 95.6, p \ 0.001) and higher

than the control ward (7.7 %, v2 = 198, p \ 0.001).

However, the proportion in Bien Hoa was still quite low

(48.2 %) and this indicator was rated 4, while the propor-

tion in Da Nang was significantly higher (69.5 %) and was

rated 5. At both areas, the proportions of households con-

suming self cultivated/raised local foods remained very

low (1.5 % in Bien Hoa and 1.3 % in Da Nang), and were

lower than the proportions in the post intervention survey

in Bien Hoa (3.5 %), the control site (2 %) and were not

significantly higher than the post intervention result (1 %)

in Da Nang. This indicator (A4) was rated 5 for both sites

(Table 1). Results from the in-depth interview revealed

that: ‘‘Because the word dioxin itself is very scary, and

people would remember it for years. So, although the

program ended quite long time ago, most people in my

ward still practice different preventive measures such as do

not raise/consume free ranged chickens, ducks, do not

culture pumpkin and do not fish at local contaminated

ponds’’ (in-depth interview, ward health staff, Bien Hoa).

Similarly, a detailed Environmental Health Risk Assess-

ment was undertaken at the same time in 2013 showed that

local residents at the two hot spots were still practicing

measures to reduce their consumption of potentially high

risk foods and therefore reducing their dioxin daily intakes

[20]. This indicator (A5) was rated 5 for both hot spots.

Group B Indicators: Continued Delivery of Program

Activities

As of 2013, the routine risk communication activities

conducted by the collaborators (indicator B1) in Da Nang

and Bien Hoa had ceased. Some collaborators recognized

the risk for local residents and due to their enthusiasm,

commitment, and perceived responsibilities, they contin-

ued the activities whenever appropriate, but not as fre-

quently and on as large a scale. ‘‘In our areas, diseases

such as dengue hemorrhagic fever and hand foot mouth

diseases occurred quite frequently. However, we consid-

ered dioxin risk as a priority as it can cause long term

severe health impacts for many people, including young

ones. So, we think it is important to continue to commu-

nicating the risk to local residents’’ (FGD, collaborators,

Hoa Khe Ward, Da Nang). Despite recognising the

importance of continuation of risk communication activi-

ties, this requires clear direction from the local authorities

and has been lacking in recent years. To date in Buu Long

Fig. 1 Vietnam map and the studied sites at Bien Hoa and Da Nang

airbases
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Ward, there have been no dioxin risk communication

activities conducted. Therefore, this indicator (B1) was

rated 3 for both sites (Table 2). In 2013, indirect commu-

nication channels (poster, loud speakers, pamphlets etc.) in

Bien Hoa were ceased and in Da Nang, only posters

remained at community health centers. Therefore, indicator

B2 ‘‘Continued implementation of indirect communication

channels’’ was rated 2 for Bien Hoa and 3 for Da Nang. For

indicator B3 ‘‘Continued functioning of reporting system’’,

the results showed that no regular monthly meetings or

record books had been maintained since the intervention

program ceased, and therefore this indicator was rated 2 for

both hot spots (Table 2).

Group C Indicators: Long-Term Capacity Building

in the Recipient Community

Indicator C1, human resource development was rated 5 for

both hot spots. It was clear that the intervention program

provided adequate training for the provincial Public Health

associations and six program ward health centers. Quali-

tative results showed that this was essential for staff and

collaborators to effectively implement risk reduction

activities for local communities. The indicator C2 ‘‘Sta-

bility of staff and budget of provincial Public Health

associations and six ward health centers allocated for risk

reduction activities’’ was rated 2 for both sites (Table 3).

After the intervention, no funding or local resources

were provided to continue the program activities. The

change in personnel at local authority organizations was

another challenge for sustainability. The chairs and deputy

chairs of ward people committees were normally changed

every 5 years after election, and some staff who were

responsible for implementation at different levels moved to

other areas and did not pass on the tasks to new staff. In-

depth interview with a representative of deputy chair of

Ward People Committee in Da Nang revealed: ‘‘Oh, I was

just promoted to this position recently. I know that there

were different activities being implemented in our area to

reduce the dioxin risk exposure, but those were a few years

ago’’. For indicator C3, maintaining diverse, inclusive

citizen participation in reducing dioxin exposure risk, the

assessment in 2013 showed that after the intervention, the

involvement of local authorities at both hot spots decreased

and this was a challenge for sustaining the program. In

addition, the lack of clear direction from the City People

Committee regarding the acknowledgement of the dioxin

pollution situation and measures to reduce the risk has

adversely influenced the sustainability of the intervention.

Quantitative data from the KAP survey and qualitative data

showed that in 2013, only householders, not authorities nor

collaborators maintained their activities, and therefore this

indicator was rated 3 for both hot spots (Table 3).

In Bien Hoa, 5 years post intervention, indicator C4, the

leadership base was not maintained while in Da Nang,

leadership base was maintained only at Provincial Public

Health Association level, not at ward level after the pro-

gram ceased. Although not providing regular technical

support and supervision at the two hot spots since the

program ceased, Vietnam Public Health Association did

provide technical support when problems arise. ‘‘Vietnam

Public Health Association provided timely technical sup-

ports and provided press release responding to sensitive

and critical dioxin/Agent Orange issues arise in Da Nang

in the recent years’’ (in-depth interview- representative of

Da Nang Public Health Association). Therefore, the indi-

cator C4 was rated 2 for Bien Hoa and 3 for Da Nang

(Table 3). The total score for Bien Hoa was 40 and for Da

Nang was 45 for the 12 indicators with an average for Bien

Hoa of 3.3 and Da Nang of 3.8. According to the standard

‘‘five-interval rating system’’ [18, 19], the intervention

program at Bien Hoa was rated ‘‘moderately sustained’’

and for Da Nang was rated ‘‘well sustained’’. The differ-

ence in the time period since program ceased (5 years for

Bien Hoa and two and a half years for Da Nang) may be a

factor affecting this result.

Exploring Factors Affecting Program Sustainability

Program Design and Implementation Factors

Prior to the Public Health intervention in 2007, most

attention had been and continues to be directed toward

environmental testing and providing health care and

financial support for Agent Orange victims. Several small

scale pilot remediation projects were also implemented

inside the airbases. Neither local authorities nor residents

were aware of the risk of exposure to dioxin from the

consumption of locally produced high risk foods [10].

These public health intervention programs were developed

for the benefit of the local people, applied methods that

were appropriate to local conditions, and responded to an

important public health challenge at the hot spots. As stated

in an in-depth interview with a local authority: ‘‘I must say

the intervention to improve the knowledge and practices of

local residents was very practical, meaningful and easy to

be implemented at the community level…’’ (in-depth

interview, representative, Bien Hoa City Department of

Health).

Thus, the tailored formulation of the program including

detailed assessment of the local situation and consultation

with related stakeholders, orientation toward the benefi-

ciaries, technical appropriateness, combined with a socially

and culturally acceptable delivery created favorable con-

ditions that ensured the success and sustainability. ‘‘I think

improving awareness on the dioxin risk was a very
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practical approach with long term impact. The approach

was easily implemented at households and community

level, were well accepted by the local residents and easily

mobilized the local resources’’ (in-depth interview- repre-

sentative of Bien Hoa Department of Health).

Factors Within the Organizational Setting

The capacity of organisations to implement dioxin risk

communication activities were established and strength-

ened through training courses, technical support and

supervision. As shown in an in-depth interview: ‘‘With the

technical support from Vietnam Public Health Association

and Hanoi School of Public Health, our capacities and

local ward health centers have significantly strengthened

through trainings, workshops and direct supervision, which

I think have contributed to reduce the risk of exposure for

local residents’’ (in-depth interview, representative of Da

Nang Public Health Association). In addition, the financial

support from the Ford Foundation and strong commitment

of related stakeholders was another factor that supported

the success of the program.

Factors in the Broader Community Environment

Factors that may have discouraged local collaborators in

continuing the implementation of risk communication

activities were the sensitive political-social-economic-

health aspects of the dioxin issue and the lack of adequate

support and clear direction from local authorities. The

collaborators suggested the important role of the City

People Committee and Party in guiding and directing the

integration of communication activities into monthly/

quarterly meetings of community and social organizations,

to enhance sustainability. As revealed in an in-depth

interview with a ward health staff in Bien Hoa: ‘‘I have

been living here for decades, and I see lots of people giving

births to abnormal babies, I have seen people dying from

cancers at their early ages, I understand the deadly effects

of dioxin, so keep telling my neighbors. But only personal

communication, you know, not organize local meetings to

communicate like before…’’ (in-depth interview, female

ward health staff, Bien Hoa).

An interview with a representative of a ward people

committee showed that one challenging issue for the local

authorities in enforcing strict bans on fishing and other high

Table 1 Summarized assessment of Group A indicators—Maintenance of health benefits achieved through the initial program at Bien Hoa and

Da Nang dioxin hot spots 2013

Indicators Trung Dung, Tan Phong (Bien

Hoa)

An Khe, Hoa Khe, Chinh Gian,

Thanh Khe Tay (Da Nang)

Buu Long Ward–the control site

A.1. Knowledge about

dioxin, exposure

pathways, high risk

foods and

preventive

measures

remained elevated, some decrease

lower than in 2009, higher than

2007 and the control site in 2013

[13] ? rated 4

significantly improved after the

intervention, remained at

2.5 years follow-up and higher

than control site [12] ? rated 5

8.2 % aware dioxin in foods;

57.6 % did not know dioxin in the

environment; 45.4 % aware oral

as the main route. 27.5 % aware

of high risk foods

A.2. Attitude toward

prevention

69.9 % (2013) and 89.9 % (2009)

trusted preventive measures

77.9 % (2013) & 93.6 % (2009)

willing to cease consuming high

risk foods. 85,2 % (2013) &

89.3 % (2009) willing to purchase

low risk foods at higher

prices ? rated 3

86 % (2013) & 86.5 % (2011)

trusted preventive measures.

89.5 % (2013) & 95.8 % (2011)

willing to cease consuming high

risk foods. 87 % (2013) & 95.1 %

(2011) willing to purchase low

risk foods at higher

prices ? rated 4

57.1 % trusted preventive measures.

85.6 % willing to cease

consuming favorite- potentially

high risk foods. 82.4 % willing to

purchase low risk foods at higher

prices

A.3. % households

practicing

preventive

measures

48.2 %, higher than pre and post

intervention surveys (25.8 %,

39.7 %) and the control ward

(7.7 %), but still quite

low ? rated 4

69.5 %, higher than pre and post

intervention surveys (39.6,

60.4 %) and the control ward

(7.7 %) ? rated 5

7.7 %

A.4. % households

consume self

cultivated/raised

foods at local areas

1.5 %, lower than 2007 (4.3 %) &

2009 (3.5 %) and the control

ward (2 %) ? rated 5

1.3 %, compared with 2.3 % (2009)

& 1 % (2011), lower than the

control ward (2 %) ? rated 5

2 %

A.5. Estimated daily

intake of dioxin

from foods

Was reduced compared with pre

intervention and the control ward

[20] ? rated 5

Was reduced compared with pre

intervention and the control ward

[20] ? rated 5

Dioxin daily intakes were not

reduced as no intervention to

change risky behaviors.

Total, out of 25 21 24
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risk behaviors was that: ‘‘Currently, we heard that our area

is polluted with dioxin because you see, we are so close to

the airbase, but there is no official paper from the upper

level send to us regarding the specific dioxin levels for

different areas in our ward as well as specific actions need

to be undertaken. So we just provide general recommen-

dations and the health staff and collaborators just imple-

ment risk communications in general in the recent years.

We can not enforce strict bans’’ (deputy chair of a ward

people committee in Da Nang).

A discussion with local collaborators revealed that since

local residents at these wards are now aware of the risk of

consuming locally caught fish and have ceased fishing in

these ponds and canals. This decrease in fishing combined

with the release of fish into waterways on special days of

the year as it is believed to bring the family luck, may

result in an increase in fish densities in local water bodies.

Although local residents at intervention wards now do not

fish at these water bodies, this remains a high risk for

people from other districts without local knowledge of

dioxin contamination who may still fish there. During the

food sampling stage, while taking fish samples surrounding

Da Nang Airbase for dioxin analysis, researchers acci-

dently encountered three young men from another district

who used a simple net to catch approximately five kg of

fish within few minutes at a polluted canal connected to the

airbase.

The collaborators offered a reason for not receiving

official guidance from the local authorities on responding

to the dioxin challenge: ‘‘The City People Committee and

local leaders should clearly and officially state that this

area is polluted with dioxin, the airbase is a severe dioxin

hot spot. But you know, they don’t want this, because it

relates to many issues, it may affect the local economy, the

investment, the tourism and so on. So, they may think of the

benefits of certain groups of people and not pay enough

Table 2 Summarized assessment of Group B indicators—Continued delivery of programs’ activities at Bien Hoa and Da Nang dioxin hot spots

2013

Indicators Trung Dung, Tan Phong (Bien Hoa) An Khe, Hoa Khe, Chinh Gian,

Thanh Khe Tay (Da Nang)

Buu Long Ward–the control site

B.1. Continued risk

communication

activities of

collaborators

Activities ceased, only

communicate when

convenient ? rated 3

Activities ceased, only

communicate when

convenient ? rated 3

No direct risk communication

implemented so far.

B.2. Continued

implementation of

indirect

communication

channels

Indirect risk communication

channels (poster, loud speakers,

pamphlets etc.) were

ceased ? rated 2

Most communication channels

were ceased, except posters at

ward health centers ? rated 3

Only general information but no

specific risk communication on

preventive measures were

implemented.

B.3. Continued functioning

of reporting system

No regular monthly meetings and

record books maintained since

program ceased ? rated 2

No regular monthly meetings and

record books maintained since

program ceased ? rated 2

No regular monthly meetings and

record books for dioxin risk

communication activities

Total score out of 15 7 8

Table 3 Summarized assessment of Group C indicators—Long-term capacity building in the recipient communities at Bien Hoa and Da Nang

2013

C.1. Human resource

development

Adequate training and supports for

related stakeholders and

collaborators ? rated 5

Adequate training and supports for

related stakeholders and

collaborators ? rated 5

No training provided for health

staff and collaborators so far

C.2. Maintaining

budget allocated for

risk reduction

activities

No budget was mobilized and

available after program

ceased ? rated 2

No budget was mobilized and

available after program

ceased ? rated 2

No budget available for dioxin risk

communication

C.3. Maintaining diverse

citizen participation in

dioxin risk reduction

Only householders, but not

authorities nor collaborators

maintaining their

activities ? rated 3

Only householders, but not

authorities nor collaborators

maintaining their

activities ? rated 3

No participation of local residents,

authorities or health staff in

dioxin risk reduction activities

C.4. Maintaining leadership

base for dioxin risk

reduction

Leadership base was not

maintained after project

completion ? rated 2

Leadership base was maintained at

provincial Public Health level,

not at ward level ? rated 3

No leadership base was formed for

dioxin risk reduction activities at

this ward

Total score out of 20 12 13
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attention on the health of the local residents’’ (FGD, col-

laborators, Da Nang). In addition, the rapid urbanization

and migration observed in the recent years also pose

another challenge for sustainability.

Adequate knowledge on current risk regarding dioxin

exposure of program staff and householders could be a

factor that enhances sustainability. KAP survey results

showed that in 2013, 69.4 % of respondents in Bien Hoa

and 70.9 % in Da Nang were aware that the local areas

inside and surrounding the airbases were polluted with

dioxin. These were significantly higher than those in the

pre intervention surveys (44.2 and 44.7 % in Bien Hoa and

Da Nang, respectively, v2 = 90.3, p \ 0.001), and that

reported in Buu Long Ward in 2013 (34.9 %, v2 = 95.5,

p \ 0.001). Since there remained substantial public

awareness of the dioxin pollution situation in local areas,

and the words ‘‘dioxin/Agent Orange’’ still evoke a strong

emotional reaction of severe health impacts such as birth

defects and cancers, people were willing to continue

practicing preventive measures. As revealed in an in-depth

interview with a ward health centre in Bien Hoa: ‘‘There

are many cancer cases in our area, and you know, many

died quite young; and children nowadays are born with

severe birth defects. When people hear the word dioxin,

they are already scared’’ (in-depth interview, female ward

health staff, Bien Hoa).

Another factor that may have supported sustainability

was the high acceptance level by the local residents and the

feeling of program ownership among local authorities,

health staff and collaborators. As stated by a representative

of Da Nang Public Health Association ‘‘There have been a

number of environmental testing research in our area, but

this was the first time we had an intervention program to

reduce the risk of exposure for local residents. So, I think it

responded to practical needs and was well accepted by the

community. The collaborators felt it were their responsi-

bilities to reduce the risks for their families and local

people’’ (in-depth interview, representative of Da Nang

PHA).

Conclusion

The results from KAP surveys and qualitative assessment

showed that as of 2013, the Public Health intervention

programs were rated as ‘‘moderately sustained’’ with the

score of 3.3 out of 5.0 for Bien Hoa and ‘‘well sustained’’

with the score of 3.8 out of 5.0 for Da Nang. Most program

activities had ceased, funding was not available for

continuing the intervention and dioxin risk communication

activities were not integrated into local routine health

education programs. However, the main outcomes of the

intervention programs generally remained and were better

when compared to the control ward. Various factors might

have been influencing the program sustainability and

therefore one needs to explore different aspects in order to

understand the comprehensive picture. Among these,

migration, the lack of clear and official guidance from City

People Committee and local authorities as well as the

sensitive nature of dioxin issues were the main challenges

for the sustainability of the program. The results of this

assessment should be considered when developing risk

reduction interventions for the other remaining dioxin hot

spots in the country.
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