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Abstract
Objective: Although teachers are the key participants in health-promoting schools
(HPS) programme delivery, it is still unknown whether teachers are appropriate
health information resources and role models for students with respect to healthy
diets. The present study aimed to investigate the effects of implementing HPS
programmes on teachers’ nutrition knowledge and diets.
Design: One HPS programme aiming at dietary intervention (HP-D) and one HPS
not aiming at dietary intervention (HP-ND) were selected, along with two nonhealth-promoting (NHP) schools matched for school size and urbanization level
with the two HPS. All 361 teachers in the four schools were invited to participate,
yielding a 78?4 % overall valid response rate. A structured, self-reported questionnaire was administered, with regression models used for statistical analysis.
Results: Teachers in the HP-D group had a mean score of 21?1 on a range of 0–30
for nutrition knowledge, which was significantly higher than the mean scores of
18?5 in the HP-ND group and 19?1 in the NHP group (P , 0?001). Better dietary
behaviours were also observed among HP-D teachers. Further, being a ‘health
education’ course instructor was associated with significantly higher scores on
nutrition knowledge (b 5 2?6, P , 0?001) and vegetable and fruit consumption
(b 5 1?4, P 5 0?02) in the HP-D group than in the NHP group. The HP-ND and
NHP groups exhibited similar patterns of non-significant differences compared
with the HP-D group.
Conclusions: Implementation of a coordinated HPS framework on nutrition and
diet was positively correlated with schoolteachers’ nutrition knowledge and
dietary intake.

Inadequate diet and nutrition can slow growth in childhood and increase the risk of health conditions such
as obesity, hypertension and certain cancers in adulthood(1,2). Many children exhibit intakes of food and
nutrients below the recommended levels, both internationally and in Taiwan(3–7). Educators have recognized
the importance of promoting a healthy diet and various
nutrition-education programmes have been implemented
in schools(8–10).
In these school-based programmes, teachers play a
central role in providing accurate nutrition information to
students and responding to students’ concerns about diet,
nutrition and weight control. In order for schoolteachers
to be a valuable source of health information, however,
they must be equipped with adequate knowledge(11).
Teachers’ knowledge of nutrition affects their willingness
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and confidence to teach a course on healthy diets(12),
which could influence the implementation of a nutritioneducation programme in their schools. In addition, teachers’
unhealthy eating behaviours at school may make them
inappropriate role models for students. In a study reported
by Kubik et al.(13), 62 % of teachers reported purchasing
beverages from vending machines. In addition, 54 % of
teachers did not consume five servings of fruits and vegetables daily. Among physical education teachers, 20 %
of women and 13 % of men regularly skipped breakfast
and 14 % of women reported having an ongoing eating
disorder. Potentially dangerous methods of weight loss
were employed by teachers, with 19 % of women abusing
laxatives and 10 % inducing vomiting(14). It has also been
suggested that junior teachers are likely influenced by the
same psychosocial factors that affect body image in other
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young adults. Thus, teachers may transfer inappropriate
attitudes or behaviours to their students(14).
The health-promoting schools (HPS) framework was
proposed to reflect the observation that most traditional
health education aimed at individual behaviours had
minimal and short-term effects(15,16) and was relatively
ineffective(15,17). Thus, in the 1980s, the WHO shifted the
focus of health education to the development of healthy
‘settings’ for school health promotion defined in the
Ottawa Charter(18). Implementation of the HPS framework offers an opportunity to incorporate health policy
practices, curriculum administration and parent and
community networks, with a concomitant emphasis on
students, teachers and community members. Over the
past decade, the HPS framework has been implemented
globally. In Taiwan, a programme coordinated jointly by
the Department of Health and the Ministry of Education
was initiated in 2003, with six major elements in line with
the WHO guidelines. Each participating school could
choose additional special intervention programmes to
incorporate into its HPS implementation. Over the years,
about half of the schools in Taiwan have chosen ‘nutrition
and diet’ as their special intervention, indicating general
recognition of the relationship between malnutrition and
diminished learning capacity, school aptitude and health
conditions(19,20).
There is very limited published research focusing on
the impact of HPS implementation on teachers’ nutrition
knowledge and dietary habits. It is not known whether
teachers are appropriate health information resources
and role models for students in terms of dietary knowledge and behaviours. This issue merits attention because
teachers are the key participants in HPS programme
delivery. It has been suggested that teachers may unintentionally do more harm than good in attempting to
guide vulnerable students towards healthy eating behaviours and weight control(14). Thus, it is important for
teachers to equip themselves with accurate nutrition
knowledge and proper dietary habits so that they can be
effective nutrition educators and appropriate role models.
Moreover, educators’ nutrition knowledge and diet are
closely related to their own dietary habits and health
condition. Whether HPS implementation can simultaneously promote schoolteachers’ health knowledge and
behaviours should be further elucidated.
To address this, we explore the impact of HPS implementation on teachers’ nutrition knowledge and behaviours. In order to distinguish between the effects of HPS
that focused on ‘nutrition and diet’ and those that focused
on other special themes, schools were classified into
three types: (i) HPS aiming at dietary intervention (HP-D);
(ii) HPS not aiming at dietary intervention (HP-ND); and
(iii) non-health-promoting (NHP) schools. We examined
the association between the effects of HPS status on
schoolteachers’ nutrition knowledge and dietary intake
by weight-related status and teaching-related status.
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Methods
Subjects
In 2005, twenty-five HPS were designated ‘paradigms’
from a total of 318 HPS in Taiwan. These paradigmatic
schools were supported with extra resources for their
selected special intervention programmes such as oral
health and nutrition and diet. Of these twenty-five
schools, only one elementary school selected the same
theme of ‘nutrition and diet’ for two consecutive years; in
addition, only one elementary school did not choose to
intervene through ‘nutrition and diet’ in the same two
consecutive years of 2005 and 2006. Considering that it
would probably take longer than a year for an intervention programme to reveal its effects, these two schools
were selected for the present study in January 2007 and
designated the HP-D and HP-ND groups, respectively.
Two NHP schools matched for school size and urbanization level with the HP-D and HP-ND schools were
selected as controls. All schoolteachers in the HP-D, HPND and NHP schools were recruited to assess the effects
of the dietary intervention in HPS.
Procedures
All teachers were requested to fill out a self-reported
questionnaire individually together with an informed
consent and return it to the main supervisor within a
week. There were 283 valid questionnaires obtained from
a total of 361 teachers in these four schools, for a 78?4 %
overall valid response rate.
Instrument
A structured 15 min self-reported questionnaire entitled
‘Investigation on Nutrition Knowledge and Dietary Intake
among Schoolteachers’ was developed based on a thorough review of the available literature as well as interviews with public health and nutrition experts and
practitioners. Seventy multiple-choice questions were
distributed over four sections.
Part I assessed nutrition knowledge with five trueor-false questions in each of six categories: food classification; nutrient functions; weight control; food safety;
recommended daily consumption in childhood; and
results from a 2001 national study on schoolchildren’s
dietary intake. The responses were then coded, with 1
indicating ‘correct’ and 0 indicating ‘incorrect’ answers.
Correct responses were then summed to generate a total
nutrition knowledge score and six scores for each of the
six categories.
Part II consisted of a series of questions on dietary
behaviours in the past 30 d, including six items of nutrient
intake behaviours (e.g. being concerned about calories
while eating and label reading for nutrient content when
purchasing food) and three extra questions about eating
breakfast every day, drinking water only and having
five servings of vegetables and fruits daily (‘five-a-day’).
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These were assessed with a 5-point Likert scale, with 1
indicating ‘almost none’ and 5 indicating ‘always’. Six
items regarding nutrient intake behaviours were summed
into a total, with higher scores indicating a higher frequency of healthier behaviours.
Part III covered seventeen questions on the frequencies
of consumption of various types of food in the preceding
7 d, such as meat, vegetables, fruits, snacks and sweetened beverages. A 5-point Likert scale similar to that
described above was applied, with 1 indicating ‘never’
and 5 indicating ‘almost every day’. Responses in the
same food category were summed (e.g. categorized as
fatty food such as fried chicken, snacks and sweetened
beverages, and vegetables and fruits), with higher scores
indicating higher consumption frequencies.
Finally, all respondents were asked to report their height,
weight and demographic information (sex, age and marital
status). BMI was calculated as body weight divided by the
square of height (kg/m2). Weight perception was characterized by the respondent’s self-perception of being an
appropriate weight or overweight. As it was reported by
Wardle et al. that weight control attempts were frequent
among Asian women with generally low body weights(21),
not only BMI but also weight perception would affect
dietary habits. Thus, responses on BMI and weight perception were combined and recoded as ‘BMI , 24 kg/m2
and consider self to be an appropriate weight’, ‘BMI , 24
kg/m2 and consider self to be overweight’ and ‘BMI $ 24
kg/m2’. This division was based on the criteria put forth
by the Department of Health, Executive Yuan in Taiwan.
Teachers’ satisfaction with their overall physical fitness was
measured and coded as ‘satisfied’ or ‘unsatisfied’. Finally,
respondents’ teaching-related status was assessed, including
how long they had taught and whether they were an
in-class tutor or a ‘health education’ course instructor. In
Taiwan, an in-class tutor is assigned for each class to be fully
in charge of students’ everyday affairs, including having
lunch with students. Teachers’ participation in nutritionrelated training in the past 3 years was also recorded.
Content validity was assessed and ascertained by six
experts in public health and nutrition-related fields. Pilot
studies were conducted in advance, and Cronbach’s a for
internal consistency ranged from 0?64 to 0?80.
Data analysis
The x2 test of significance was used to identify differences
in sociodemographic characteristics and weight- and
teaching-related status by HPS status. One-way ANOVA
was applied to examine the distributions of nutrition
knowledge, dietary behaviours and frequencies of food
consumption in the HP-D, HP-ND and NHP groups, with
post hoc analysis of Scheffé multiple comparisons procedures administered for significant results with F tests.
Multivariate linear regression was used to calculate the
regression coefficient (b) of each dependent variable of
dietary outcomes separately for HP-D compared with
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NHP and for HP-ND compared with NHP. Models were
stratified by BMI and weight perception, by physical
fitness satisfaction and by each of the teaching-related
status items and adjusted for sex, age and marital status.
Finally, radar graphs were drawn for the examination of
scores on six categories of nutrition knowledge and four
particular dietary behaviours by HPS status. Statistical
analyses were performed with the STATA statistical software package version 7?0 (Stata Corporation, College
Station, TX, USA). All tests of significance were two-tailed,
with the level of significance set at P , 0?05.

Results
Characteristics of the sample
The distribution of sociodemographic characteristics,
weight-related status and teaching-related status by HPS
status is displayed in Table 1. Approximately threequarters of the participants were female, representing
a disproportionate sex ratio among schoolteachers in
elementary schools. In addition, 38?9 % of HP-D schoolteachers had participated in nutrition-related training in
the past 3 years, compared with only 12?7 % in the HP-ND
group and 18?2 % in the NHP group (P , 0?001).
Nutrition knowledge and dietary intake by healthpromoting school status
Table 1 also displays the results for nutrition knowledge
and dietary intake by HPS status. Teachers in the HP-D
group obtained a mean score of 21?1 on a range of 0–30
for nutrition knowledge, significantly higher than the
mean scores of 18?5 in the HP-ND group and 19?1 in the
NHP group (P , 0?001). As shown in Fig. 1(a), scores for
the six knowledge categories were approximately equally
distributed among HP-D teachers, while those of HP-ND
and NHP teachers revealed lower scores in the knowledge of food classification than in the remaining five
subtypes. Teachers in the HP-D group had significantly
higher scores than those in the HP-ND and NHP groups in
three of the knowledge categories.
For dietary intake behaviours, it was observed that
HP-D schoolteachers had better nutrient intake behaviours than teachers in the other two school categories,
while HP-ND teachers had the highest frequencies of fatty
food consumption (Table 1). Regarding particular dietary
behaviours, it was found that a significantly higher proportion (88?9 %) of HP-D teachers ‘always’ eat breakfast
compared with those in the HP-ND (73?6 %) and NHP
(76?3 %) groups (P 5 0?048). Significantly higher proportions of HP-D teachers ‘always’ consumed five servings of
vegetables and fruits daily and read labels for nutrient
content when purchasing food (19?4 % and 32?4 %,
respectively) compared with those in the HP-ND (5?6 %
and 20?8 %, respectively) and NHP (10?8 % and 15?8 %,
respectively) groups (Fig. 1(b)).
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Table 1 Distributions of sociodemographic characteristics, weight-related status, teaching-related status, nutrition knowledge and dietary
intake by health-promoting school status (Taiwan, 2007)
Health-promoting school status

A. Sociodemographic characteristics
Sex
Male
Female
Age (years)
20–29
30–39
401
Marital status
Married
Single
B. Weight-related status
BMI
Underweight
Normal weight
Overweight
Obese
Satisfaction with physical fitness
Satisfied
Unsatisfied
BMI & weight perception
BMI , 24 kg/m2 & consider appropriate weight
BMI , 24 kg/m2 & consider overweight
BMI $ 24 kg/m2
C. Teaching-related status
Years of teaching
#5
.5
Teaching status
Tutor
Non-tutor
Health education course instructor
Yes
No
Participation in nutrition-related training in the past 3 years
Yes
No

D. Scale (continuous variables)
Nutrition knowledge (range 0–30)
Nutrient intake behaviour (range 0–30)
Fatty food consumption (range 0–20)
Snacks and sweetened beverage consumption (range 0–15)
Vegetable & fruit consumption (range 0–15)

HP-ND

NHP

n-

%

n-

%

n-

%

13
59

18?1
81?9

19
52

26?8
73?2

37
102

26?6
73?4

15
33
18

22?7
50?0
27?3

39
18
8

60?0
27?7
12?3

25
64
40

19?4
49?6
31?0

47
25

65?3
34?7

30
41

42?3
57?7

93
46

66?9
33?1

8
49
11
2

11?4
70?0
15?7
2?9

10
48
8
2

14?7
70?6
11?8
2?9

7
96
22
5

5?4
73?8
16?9
3?8

26
45

36?6
63?4

26
45

36?6
63?4

50
88

36?2
63?8

31
25
13

44?9
36?2
18?8

29
29
10

42?6
42?6
14?7

41
62
27

31?5
47?7
20?8

17
52

24?6
75?4

51
17

75?0
25?0

26
110

19?1
80?9

46
25

64?8
35?2

42
26

61?8
38?2

90
45

66?7
33?3

35
35

50?0
50?0

21
46

31?3
68?7

65
71

47?8
52?2

28
44

38?9
61?1

9
62

12?7
87?3

25
112

18?2
81?8

P value-

HP-D

0?341
,0?001

0?002

0?458

0?998
0?293

,0?001
0?386
0?046
,0?001

Mean

SD

Mean

SD

21?1a
22?1a
6?6a
5?6
12?2

2?8
3?0
1?7
2?2
2?3

18?5b
20?2b
6?7b
5?8
11?3

3?0
3?5
2?1
1?9
2?8

Mean
19?1b
21?7a
6?0b
5?5
11?4

SD

P valuey

3?4
3?5
1?9
2?2
2?6

,0?001
0?001
0?026
0?554
0?054

HP-D, health-promoting school aiming at dietary intervention; HP-ND, health-promoting school not aiming at dietary intervention; NHP, non-health-promoting
school.
a,b
Mean values with unlike superscript letters were significantly different (Scheffé test).
-Total counts may vary because of missing values.
-Results from x2 tests.
yResults are from one-way ANOVA. If statistical significance was found, post hoc analysis using the Scheffé test was used for multiple comparisons.
-

Relationship of dietary outcomes and healthpromoting school status with weight-related status
Table 2 shows the results of a multivariate regression
model adjusting for teachers’ sex, age, marital status,
years of teaching, teaching status and teaching ‘health
education’ course status. Overall, HP-D teachers scored
higher on nutrition knowledge (b 5 2?0, P , 0?001) and
consumption of vegetables and fruits (b 5 1?0, P 5 0?01)

compared with NHP teachers. We found no significant
differences for nutrient intake behaviours and fatty food
consumption between HP-D and NHP teachers. Among
teachers in the HP-ND and NHP groups, no statistically
significant differences were observed. In general, the
effects of HPS status on teachers’ nutrition knowledge
and dietary intake were relatively more prominent than
those of other sociodemographic variables.
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21?4, 0?1
HP-D, health-promoting school aiming at dietary intervention; HP-ND, health-promoting school not aiming at dietary intervention; NHP, non-health-promoting school.
Regression coefficient was statistically significant: *P , 0?05, **P , 0?01, ***P , 0?001.

20?7
0?01, 1?0
0?5*
21?1*
20?5, 1?6
0?5

22?1, 20?1

20?7, 0?8
0?04
20?8, 0?2
20?3
1?2*
21?6, 0?5
20?6

0?2, 2?2

20?5, 1?4
0?5
21?1, 0?2
20?4
0?7
20?5, 2?2
0?9

20?6, 1?9

20?4, 1?3
0?4
20?1, 1?0
0?4
20?6
21?5, 0?7
20?4

21?7, 0?4

0?2, 1?7
20?03, 0?1
0?9*
0?03
20?4
20?1**
20?1
0?1**

21?1, 0?9
0?03, 0?2

20?9, 0?2
20?1, 20?01

20?6, 1?2
0?2, 1?8
0?3
1?0*
20?4, 0?9
20?1, 0?9
0?3
0?4

95 % CI
b
95 % CI
b

21?8, 0?6
20?4, 1?6

20?5, 1?6
20?1, 0?05

Furthermore, as shown in Table 3, for those with
BMI , 24 kg/m2 who consider themselves to be overweight, significantly greater vegetable and fruit consumption (b 5 1?6, P 5 0?02), in addition to greater nutrition
knowledge (b 5 1?9, P 5 0?02), was reported in the HP-D
group than in the NHP group after teachers’ sex, age and
marital status were controlled for. HP-D teachers who were
satisfied with their physical fitness had significantly higher
scores on nutrition knowledge (b 5 2?8, P 5 0?002), but
also exhibited greater consumption of fatty food (b 5 0?9,
P 5 0?02) compared with NHP teachers. For HP-D teachers
who were unsatisfied with their physical fitness, significantly higher scores on nutrition knowledge (b 5 1?7,
P 5 0?01) and vegetable and fruit consumption (b 5 1?2,
P 5 0?01) were found compared with unsatisfied NHP
teachers. Little difference was observed between teachers
in the HP-ND and NHP groups in terms of nutrition
knowledge and dietary intake.

0?6
0?03

Fig. 1 (a) Distribution of scores in six categories of nutrition
knowledge (ISDI, investigation on schoolchildren’s dietary
intake; RDCC, recommended daily consumption in childhood)
and (b) proportions of participants ‘always’ following four
particular dietary behaviours, by health-promoting school
status (Taiwan, 2007): HP-D, health-promoting school aiming
at dietary intervention (—’—); HP-ND, health-promoting
school not aiming at dietary intervention (—m– –); NHP, nonhealth-promoting school (- -K- -). Score or proportion was
significantly different among groups: *P , 0?05, **P , 0?01,
***P , 0?001

20?6
0?6

Read nutrients content∗:
HP-D>HP-ND>NHP

21?5, 0?9
0?9, 3?1

Concern about calories when eating

20?3
2?0***

0

HPS status
HP-D v. NHP
HP-ND v. NHP
Sex
Female v. male
Age
Marital status
Married v. single
Years of teaching
.5 v. #5
Teaching status
In-class tutor v. not in-class tutor
Teaching ‘health education’ course status
Yes v. no

Drink water only

95 % CI

20

b

Five-a-day for vegetables and fruit∗:
HP-D>NHP>HP-ND
40
(%)

95 % CI

(b)

b

RDCC**:
HP-D>HP-ND & NHP

Variable

Weight control∗:
HP-D>NHP

Vegetable & fruit consumption

Food safety

Fatty food consumption

0

Nutrient intake behaviour

Nutrient functions

ISDI

Nutrition knowledge

Food classification∗∗∗:
HP-D>NHP>HP-ND
5
(score)

(a)
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Table 3 Effects of health-promoting school status on nutrition knowledge and dietary intake by weight-related and physical fitness-related
status (Taiwan, 2007): results from linear regression analyses
Nutrition knowledge
Scale
A. BMI & weight perception
BMI , 24 kg/m2 & consider appropriate weight
HP-D v. NHP
HP-ND v. NHP
BMI , 24 kg/m2 & consider overweight
HP-D v. NHP
HP-ND v. NHP
BMI $ 24 kg/m2
HP-D v. NHP
HP-ND v. NHP
B. Physical fitness satisfaction
Satisfied
HP-D v. NHP
HP-ND v. NHP
Unsatisfied
HP-D v. NHP
HP-ND v. NHP

b-

95 % CI

1?7*
0?1

0?0, 3?4
21?7, 1?8

1?9*
20?1

0?3, 3?6
21?8, 1?6

3?0*
22?7

Nutrient intake
behaviour

Vegetable & fruit
consumption

b-

95 % CI

b-

95 % CI

0?1, 3?6
20?8, 2?7

0?2
20?2

20?8, 1?1
21?1, 0?8

1?1
1?1

20?2, 2?3
20?2, 2?3

0?5
21?1

21?1, 2?2
22?7, 0?6

0?6
0?9

0?0, 6?0
25?5, 0?1

20?9
22?8*

23?2, 1?4
25?2, 20?5

2?8**
21?1

1?0, 4?6
22?7, 0?6

0?3
20?3

21?5, 2?2
22?0, 1?5

1?7*
20?5

0?4, 3?1
22?0, 0?9

0?8
21?3*

20?4, 2?0
22?6, 0?0

b-

1?9*
0?9

95 % CI

Fatty food
consumption

20?3, 1?6
1?6*
0?1, 1?8 20?9

0?3, 2?8
22?1, 0?4

21?2, 1?2
21?4, 1?0

0?1
1?4

21?8, 2?0
20?5, 3?4

0?9*
0?4

0?1, 1?7
20?4, 1?1

0?6
0?4

20?8, 2?0
20?9, 1?8

0?2
0?5

20?6, 1?0
20?3, 1?3

1?2*
0?1

0?3, 2?1
20?9, 1?1

0?0
20?2

HP-D, health-promoting school aiming at dietary intervention; HP-ND, health-promoting school not aiming at dietary intervention; NHP, non-health-promoting school.
Regression coefficient was statistically significant: *P , 0?05, **P , 0?01.
-Controlling for sex, age and marital status.

Table 4 Effects of health-promoting school status on nutrition knowledge and dietary intake by teaching-related status (Taiwan, 2007):
results from linear regression analyses
Nutrition knowledge
Scale
A. Years of teaching
#5 years of teaching
HP-D v. NHP
HP-ND v. NHP
.5 years of teaching
HP-D v. NHP
HP-ND v. NHP
B. Teaching status
Tutor
HP-D v. NHP
HP-ND v. NHP
Non-tutor
HP-D v. NHP
HP-ND v. NHP
C. Teaching ‘health education’ course status
Yes
HP-D v. NHP
HP-ND v. NHP
No
HP-D v. NHP
HP-ND v. NHP

b-

95 % CI

Nutrient intake
behaviour
b-

Fatty food
consumption

Vegetable & fruit
consumption

95 % CI

b-

95 % CI

b-

95 % CI

1.7
20?7

20?5, 4?0
22?5, 1?2

1?0
0?2

21?3, 3?3
21?7, 2?0

0?0
20?1

21?5, 1?5
21?3, 1?1

1?3
0?7

20?4, 3?0
20?7, 2?0

2?2**
21?0

0?9, 3?5
22?9, 0?9

0?6
21?5

20?6, 1?7
23?3, 0?3

0?4
0?5

20?1, 0?9
20?3, 1?3

1?0*
0?3

0?1, 1?9
21?1, 1?7

2?5***
1?2, 3?8
20?7
22?0, 0?7

0?8
20?5

20?6, 2?1
21?9, 0?9

0?4
0?2

20?3, 1?1
20?5, 1?0

1?1*
0?3

0?1, 2?2
20?7, 1?4

0?7
20?6

21?1, 2?6
22?6, 1?3

0?1
21?6

21?6, 1?7
23?3, 0?2

0?4
0?6

20?4, 1?2
0?7
20?2, 1?5 20?2

20?5, 2?0
21?5, 1?2

2?6***
1?3, 3?9
21?1
22?7, 0?5

0?9
21?3

20?7, 2?4
23?1, 0?5

0?4
0?2

20?5, 1?3
1?4*
20?8, 1?3 20?2

0?2, 2?5
21?6, 1?1

1?6*
20?1

0?3
20?5

21?1, 1?7
21?9, 0?9

0?3
0?6

20?4, 1?0
20?1, 1?3

20?4, 1?7
20?7, 1?5

0?0, 3?3
21?7, 1?5

0?7
0?4

HP-D, health-promoting school aiming at dietary intervention; HP-ND, health-promoting school not aiming at dietary intervention; NHP, non-health-promoting school.
Regression coefficient was statistically significant: *P , 0?05, **P , 0?01, ***P , 0?001.
-Controlling for sex, age, marital status and BMI.

Relationship of dietary outcomes and healthpromoting school status to teaching-related status
Finally, we performed analyses to investigate whether
teaching-related status was associated with different HPS
effects. Being a teacher for more than 5 years and being an
in-class tutor or a ‘health education’ course instructor were

associated with significantly higher scores on nutrition
knowledge (b 5 2?2, P 5 0?001; b 5 2?5, P , 0?001; and
b 5 2?6, P , 0?001, respectively) and vegetable and fruit
consumption (b 5 1?0, P 5 0?03; b 5 1?1, P 5 0?03; and
b 5 1?4, P 5 0?02, respectively) in the HP-D group compared
with the NHP group (Table 4). For teachers with other

Downloaded from https://www.cambridge.org/core. 04 Dec 2021 at 14:25:25, subject to the Cambridge Core terms of use.

Effects of HPS on teachers’ dietary health

teaching-related statuses, the differences were mostly insignificant. No significant differences were found between the
HP-ND and NHP groups by various teaching-related statuses.

Discussion
The present study is the first with a particular focus on the
impact of HPS implementation on schoolteachers’ nutrition knowledge and dietary intake. An important finding
was that HP-D teachers have significantly more nutrition
knowledge than HP-ND and NHP teachers, regardless of
their weight-related status. In contrast, although better
nutrient intake behaviours and greater consumption of
vegetables and fruits were observed for HP-D teachers,
the effects were weaker and inconsistent across various
behaviours. In addition, the effects of HPS implementation varied by teaching-related status, with greater influence on more senior teachers and those who were more
involved with nutrition health education.
Several limitations of our study merit attention. First,
the lack of a cohort pre–post design may limit evaluation of the extent of change in dietary knowledge and
behaviours among schoolteachers caused by HPS implementation. In Taiwan, however, there are nine universities of education (formally named ‘Normal College’)
that exclusively train teachers for elementary schools,
with standardized curriculum in training. Almost all teachers in elementary schools are prepared uniformly in
this national public education system. Thus, teachers in
the HP-D, HP-ND and NHP groups are likely to be fairly
homogeneous, enhancing comparability among these
schools. Second, teachers may answer behavioural
questions in socially preferred ways. Nevertheless, teachers, who usually identify themselves as role models for
their students, may tend to exhibit similar extents of such
bias. Thus, the evaluation of differences among the four
schools should be relatively unaffected by this bias. The
use of self-reported height and weight may contribute to
measurement error, with greater discrepancies among
larger people. However, self-reported data may be justifiable in a community setting such as the one used here as
less than one-fifth of teachers are overweight(22). Third,
dietary behaviours were assessed using consumption
frequency in the preceding week but not by precise
measurement of daily intake in grams or portions. Thus,
our study may have limited power to detect more subtle
effects of HPS implementation on diet. Further, because
the HPS-D focused on HPS ‘nutrition and diet’ interventions that continued for more than 2 years and involved
many different activities, courses and workshops, it is
difficult to separate out the effects of each HPS intervention programme and to examine how each one would
independently affect teachers’ nutrition knowledge and
dietary habits. It is thus essential to further build a robust
system to assess the process of HPS and to evaluate which
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areas of actions would contribute significantly to the
promotion of health. Finally, the underlying concept of
the HPS framework is eco-holistic. Apart from the issues
specifically discussed here, the present study could not
investigate potential modifying factors related to the
community and the environment.
Despite these limitations, the data collected in the
present study deserve further exploration. Over the last
decade, the eco-holistic approach of the HPS framework
has been implemented in many countries to target various
health issues, including oral health, tobacco control,
physical activity, and nutrition and diet(23–28). Available
studies have discussed essential elements of effective HPS
implementation and have led to diverse intervention
programmes that comprehensively embrace the HPS
concept. Such programmes were well-integrated into
the curriculum, the environment and the community,
displaying encouraging outcomes in advancing health
globally(29–31), such as in Australia(25,32–34), Latin America(35), Africa(36–38) and Europe(39,40). With respect to
Asian countries, Hong Kong initiated the Hong Kong
Healthy Schools Award (HSA) in 2001 to adopt the wholeschool approach in addressing health concerns(41,42). It
was found that students in the HSA had better personal
hygiene practices, knowledge of health and hygiene,
access to health information, self-reported health status
and academic results compared with non-health-promoting schools(43,44), with improved school health policies, higher levels of community participation and better
hygienic environments observed among HSA schools(43).
Furthermore, the success of HPS depends mainly on
teachers’ understanding of its building blocks(45), which
underscores the essential role of teachers.
In Taiwan, with extra funding from the Ministry of
Education and increased personnel and time for the HPS
implementation, the HP-D participating in the present
study ran a series of health-promotion activities, including
nutrition training programmes for school staff and outreach to families and communities. For example, in
addition to providing more accurate information and
nutritious meals, in the community outreach area,
breakfast shops located near schools were encouraged to
prepare healthier meals under the supervision of the
school dietitian. This multilevel, multi-strategy project
tried to promote a healthy diet for students, teachers and
community members over two consecutive years. It is
especially important in this regard to assess schoolteachers’ nutrition knowledge and dietary behaviours,
because teachers are key participants in HPS implementation and guiding the next generation.
The results of our study showed that the HP-D
schoolteachers had better nutrition knowledge than their
HP-ND and NHP counterparts. This may be due to the
finding that 20–25 % more HP-D teachers than HP-ND
and NHP teachers had participated in nutrition-related
training in the past 3 years. Furthermore, scores on six
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categories of nutrition knowledge were consistently
higher and more evenly distributed in HP-D teachers,
indicating comprehensive enhancement of knowledge
with HPS implementation. Similar results were reported
by Shi-Chang et al., who found increases in nutrition
knowledge from baseline to final evaluation for students,
staff and parents(28). Previous studies found that nutrition
knowledge was unrelated to BMI(46,47) and in our study,
greater nutrition knowledge was consistently observed
for HP-D teachers, regardless of weight-related status.
The effects differed by teaching-related status, however,
with senior teachers, in-class tutors and health education
teachers having significantly better nutrition knowledge
in the HP-D group than in the NHP group. This difference
may be due to the greater involvement of these types of
teachers in HPS implementation.
Differences in teachers’ dietary behaviours were more
inconsistent between the three types of schools than the
differences found in nutrition knowledge. Previous studies did not find a strong association between nutrition
knowledge and food intake(48–50). Moreover, nutrition
knowledge was more strongly related to fruit and vegetable consumption than to fat intake in a previous
study(51), and our study identified similar trends. Generally, higher scores on nutrient intake behaviours were
observed for HP-D teachers; however, no significant
differences were found among schools in consumption
frequencies of fatty food, snacks and sweetened beverages. The higher knowledge of HP-D teachers may
translate better to vegetable and fruit consumption than to
consumption of fatty food or snacks. Previous studies
found that body image dissatisfaction or a wish to be
thinner was associated with healthier food intake(52,53).
Similarly, in our study, HP-D teachers dissatisfied with
their physical fitness consumed significantly more vegetables and fruits than dissatisfied NHP teachers, while
among teachers who were satisfied with their physical
fitness, HP-D teachers reported higher fatty food consumption than NHP teachers. As such, healthy eating
patterns should be continually encouraged in teachers
unsatisfied with their physical fitness and body image. In
terms of teaching-related status, HP-D teachers who were
more involved in HPS implementation, such as those who
taught a health education course, consumed significantly
more vegetables and fruits than their NHP counterparts.
Of particular concern in our findings are the inappropriate dietary behaviours displayed by some teachers,
although the proportions of such teachers were higher in
the HP-ND and NHP groups than in the HP-D group. For
example, only 19?4 % of HP-D schoolteachers always
consumed five servings of vegetables and fruits daily;
with that percentage being 5?6 % and 10?8 % in the HPND and NHP groups, respectively. About one-quarter of
schoolteachers in the HP-ND and NHP groups regularly
skipped breakfast. Even with better nutrition education,
many teachers still have inadequate diets, as reported in

Y-H Chen et al.
(14)

other studies . Approximately 40 % of schoolteachers
(36?2 % in the HP-D group, 42?7 % in the HP-ND group
and 47?7 % in the NHP group) who had normal BMI status
(BMI , 24 kg/m2) considered themselves to be overweight, exemplifying the cultural stereotype of thinness
as an ideal. These unhealthy attitudes and behaviours
may be inadvertently transferred to students through
classroom education or role modelling(14).
Finally, our study identified significant effects of HPS
implementation only on the HP-D schoolteachers. The HPND and NHP groups exhibited similar patterns of insignificant differences from the HP-D group. Although HPS
implementation stresses an eco-holistic approach, with
comprehensive health promotion efforts, there are difficulties and complexities in practice due to restricted budgets, personnel and time. In Taiwan, HPS were encouraged
to select a special intervention as a first priority, which was
found to be a feasible and practical strategy.
Future research would benefit from a broader range of
evaluation strategies to examine the implementation of
HPS more comprehensively. Such research should
address whether embracing the concept of HPS or
executing specific intervention programmes makes the
change, and how HPS implementation affects students,
teachers and community members. As suggested by
Worsley(54), follow-up studies are needed to continue
monitoring and evaluating the long-term effects of HPS
implementation on teachers as well as on students and
community members.
Conclusion
Overall, the results of our study indicate that HPS
implementation with a focus on nutrition and diet correlates positively with schoolteachers’ health. Improvement of schoolteachers’ health knowledge and
behaviours should be considered an ongoing process
from both personal and professional perspectives. With
concurrent incorporation of both classroom education
and changes in school policy, environment, services and
community outreach, the coordinated HPS framework
can be further expanded.
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