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A randomized controlled trial of an individualized nutrition
counseling program matched with a transtheoretical model for
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BACKGROUND/OBJECTIVE: Effective weight reduction remains a challenge throughout the world as the prevalence of obesity
and its consequences are increasing. This study aimed to determine the effects of an individualized nutrition counseling program
(IC) matched with a transtheoretical model (TTM) for overweight and obese subjects.

SUBJECTS/METHODS: Fifty overweight and obese subjects aged 19-60 years with a body mass index > 23 kg/m’ were enrolled
in the weight reduction study. They were randomized into two groups: Intervention group received an IC matched with a
TTM; control group received an educational handbook. Body weight (BW), body fat (BF), waist circumference (WC), waist to
height ratio (WHtR), stages of change (SOC), processes of change (POC), food intake, and physical activity (PA) were assessed
at baseline and at 4, 8, and 12 weeks after program initiation in both groups. All data were analyzed by intention-to-treat,
using SPSS software for hypothesis testing.

RESULTS: Forty-five female subjects were included in the 12-week trial at Ramkhamhaeng Hospital, Bangkok, Thailand. The
results showed significant weight loss (1.98 + 1.75 kg; 3% loss of initial weight) in the intervention group at 12 weeks, compared
to a 0.17 £ 1.67 kg loss in the control group. There were significant differences between intervention and control groups in
BF mass (-1.68 + 1.78, -0.04 £+ 1.62 kg); percentage BF (-1.54 + 2.11, 0.08 + 2.05); WC (-5.35 £ 3.84, 0.13 + 3.23 cm); WHtR (-0.0336
+0.02, -0.0004 = 0.02), and energy consumption (-405.09 +431.31, -74.92 £ 499.54 kcal/day) in the intervention and control
groups, respectively. Intragroup SOC was improved in both groups. The POC for the weight management action (WMA) process
was significantly different with POC scores increasing by 16.00 = 11.73 and 7.74 £ 14.97 in the intervention and the control
groups, respectively. PA level did not change in either group.

CONCLUSIONS: The IC matched with a TTM resulted in reductions in BW, BF, and WC, thus reducing likely health risks by

decreasing energy intake and inducing positive behavior changes while enhancing the WMA process.

Nutrition Research and Practice 2017;11(4):319-326; https://doi.org/10.4162/nrp.2017.11.4.319; pISSN 1976-1457 elSSN 2005-6168

Keywords: Nutrition therapy, diet therapy, obesity, behavior therapy

INTRODUCTION

Obesity remains a problem and an issue of great concern
in many countries. The World Health Organization has reported
that more than 1.9 billion adults were classed as being overweight
and over 600 million as obese in 2014 [1]. The level of obesity
can be classified by the body mass index (BMI). In the population
of Asia, a normal BMI is accepted as being between 18.5-22.9
kg/m’ [2]. Being overweight or obese can increase health risks
including those associated with non-communicable diseases
such as diabetes, dyslipidemia, hypertension, cardiovascular
disease, stroke, and some types of cancer [2-4]. Effective weight
reduction can result in a decrease in these health risks [5,6].

Nutrition counseling strategies are evidence-based methods

or plans of action designed to achieve behavioral changes
toward a particular goal [7]. Such strategies are both a science
and an art as they combine knowledge of nutrition with
psychological skill [3]. The American Dietetic Association has
summarized the association between nutrition counseling stra-
tegies and three behavior change theories: cognitive behavior,
transtheoretical model, and social cognitive theories [8].
The core concept of the transtheoretical model (TTM) is that
of stages of change (SOC), which focuses on the concept of
behavioral change and the resultant move to a more healthful
lifestyle. There are five stages within the SOC concept:
precontemplation (no intention to change), contemplation
(unsure whether to change, decisional balance between pros
and cons), preparation, action, and maintenance stages [3,9].
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However, the Cochrane review in 2014 reported that the
effectiveness of the TTM in causing weight reduction in cases
of obesity was unclear [10]. The small number of studies and
the clinical and methodological heterogeneity among the
studies reduced the likelihood of drawing effective conclusions
[10]. Moreover, in Thailand, no studies designed to apply the
TTM in nutrition counseling in obesity has been reported.
Existing studies have been founded on other theories such as
the health belief model, motivational interviewing, and
self-efficacy [11-16]. Therefore, a study into the application of
nutrition counseling matched with use of the TTM in overweight
and obese subjects was deemed a useful model of counseling
with the aim of improving counseling effectiveness in a Thai
setting. This study aimed to determine the effectiveness of an
individualized program of nutrition counseling matched with
the TTM in overweight and obese subjects by focusing on
anthropometric measurements and SOC.

SUBJECTS AND METHODS

The subjects were recruited from the staff at Ramkhamhaeng
Hospital, Bangkok, Thailand. Inclusion criteria included: age
19-60 years with a BMI of > 23 kg/m’. Exclusion criteria were:
BMI > 40 kg/m” or BMI = 35 kg/m’ with at least one comorbidity;
severe medical condition (including cancer, congestive heart
failure, lung disease, chronic kidney disease, or trauma) or some
other health condition (including hypothyroidism, hyperthyroidism,
polycystic ovarian syndrome, or psychiatric disorder); anti-obesity
drug use or having undergone bariatric surgery; use of some
medications (including corticosteroids, antidepressants, or seizure
medicines); smoking or heavy alcohol use; pregnancy or
lactation; having spouse recruited (exclusion to prevent conta-
mination if they are assigned to a different treatment); unable
to participate in all session of the individual nutrition counseling
program (appointment date can be flexible within a one week
period); and failure to complete food records more than twice.
All of the subjects gave consent for their participation in the study.

The study was approved by the Research Ethics Review
Committee for Research Involving Human Research Participants,
Health Sciences Group, Chulalongkorn University (COA No.
129/2016).

Study design

The study design was a randomized controlled trial involving
two groups. The two groups were an intervention group
receiving individualized nutrition counseling and a control
group. The study was conducted in the outpatient department
of Ramkhamhaeng Hospital, Bangkok, Thailand. Random
allocation of staff from various departments in the hospital into
either of the two groups was undertaken to prevent subjects
working in the same department being assigned a different
treatment. This was done to reduce contamination of the
intervention. Next, the subjects were matched by age (not
exceeding a variation of + 3 years), BMI range (23-24.9, 25-29.9,
and = 30 kg/m?), and SOC by using stratified random sampling.
The intervention group received individualized nutrition
counseling matched with the TTM at O, 4, and 8 weeks and
a telephone call follow-up every 2 weeks between the face to
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Fig. 1. Diagram of the study design. BW, body weight; BMI, body mass index; WC,
waist circumference; WHtR, waist to height ratio; SOC, stages of change; POC, process
of change; PA, physical activity,

face visits. The control group received an educational handbook
at baseline without counseling. Assessments of anthropometrics
(body weight; BMI; waist circumference; waist to height ratio;
percent body fat (BF); fat mass, and muscle mass); SOC; process
of change (POC); 3-day food record, and physical activity (PA)
were undertaken at baseline and at each subsequent visit (4,
8, and 12 weeks) in both groups (Fig. 1).

Intervention

Counseling was based on the nutrition care process principle
[3,7]. Three, 30-45 minute counseling sessions were conducted,
each followed by telephone communication for approximately
5-10 minutes between sessions. The total follow-up period was
designed based on a study with a duration of 12 weeks [15].
Since this program comprised individualized counseling
matched with the subjects’ readiness status, the study period
was designed with a moderate duration (12 weeks), which was
considered adequate for intervention. Nutrition counseling was
individualized by SOC in all subjects in the intervention group
based on responses to the S-Weight questionnaire [17]. The
researcher assessed the SOC of each subject in the intervention
group at each visit. Educational media included each of the
following: subject record book, risk awareness leaflet, educa-
tional handbook, food model, pictures showing complications
of obesity, and pictures illustrating good quality of life of those
who achieve a normal weight during their life. All handbooks
and leaflets were verified and approved for content by four
experts in relevant fields (two endocrinologists and two
specialized nutritionists). All subjects in the intervention group
kept subject record books which contained measured anthropo-
metric data, goals, and the weight loss plan designed by the
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researcher.

In the precontemplation stage, counseling aimed to increase
self-awareness of the problem of being overweight, and the
risk awareness leaflet was given to the subject. In the
contemplation stage, the aim was to motivate initiation of a
behavior change. The pros and cons of lifestyle change were
discussed by using pictures showing risks of chronic disease
and benefits of healthy eating. In addition, the researcher
helped the subject identify and decrease barriers to making
such changes and induced them to realize the positive reasons
for losing weight. The risk awareness leaflet was again provided
at this stage. In the preparation stage, the researcher discussed
the weight loss plan with the subject, suggested some small
changes for weight reduction, and asked them about their
eating behaviors and physical activities. Subsequently, the
researcher identified problems associated with weight gain and
helped the subject make specific goals and a plan to achieve
the goals. A commitment was determined to be necessary to
achieve those goals, and an educational handbook was provided
to subjects at this stage. This was followed by the action stage
in which the researcher discussed with the subject the actions
necessary for weight reduction. The researcher assessed their
behavior, identified problems associated with their actions, and
discussed how to revise the plan with the subject. The subjects
were again given the educational handbook at the start of the
action stage.

The subjects were advised to reduce their caloric intake by
500 kcal/day from their normal daily requirement (total caloric
intake of approximately 1,200-1,500 kcal/day) [4,18]. Increased
PA for at least 25-30 minutes per day on 3-5 days per week
was encouraged. The activity was to occur in one session or
be split into sessions lasting 10 minutes or more [4,18]. In the
maintenance stage, the researcher helped reflect and discuss
the subject’s lifestyle; that is, eating behaviors, physical activities,
problems or lapses that occurred. The researcher discussed
positive ways of preventing and managing relapses and encou-
raged the subject to maintain their plan in this stage. The
subject again received the educational handbook and a specific
plan for the maintenance stage.

Measurements

Anthropometry outcomes included body weight (BW), BMI,
percent BF, fat mass, and muscle mass which were measured
by using the Body Composition Analyzer (Tanita MC-780MA).
Waist circumference (WC) was measured at a horizontal line at
the high point of the right iliac crest to indicate the mid-axillary
line of the body by using a measuring tape (Butterfly band).
Waist to height ratio (WHtR) was calculated by the division of
WC by height (cm). Subject height was measured by using a
measuring rod (Seca 220).

Behavior changes were assessed based on the TTM using the
SOC and POC measures. The SOC and POC were measured by
using S-Weight and P-Weight questionnaires that had been
translated into Thai. The Thai versions of the questionnaires
were approved by three experts in obesity and nutrition with
the validity test being based on an index of item-objective
congruence score = 0.67 for all items. Questionnaire reliability
was tested in ten overweight and obese subjects derived by

convenient sampling by using Cronbach’s alpha; the reliability
score was 0.95. The S-Weight questionnaire aimed to determine
the subject’s stage within the five stages of change: precon-
templation; contemplation; preparation; action, and maintenance.
The subjects were asked to choose their current weight
management stage. The P-weight questionnaire aimed to
determine the processes involved in the change and included
32 items within four change processes: emotional re-evaluation;
weight consequences evaluation (WCE); supporting relationships
(SR); and weight management actions (WMA). The subjects
answered questions on a 5-point Likert scale ranging from 1
(strong disagreement) to 5 (strong agreement). All scores were
obtained and then used to calculate and identify the individuals’
POC status. Subscale scores were calculated by summing up
scores obtained on items belonging to the same subscale. Each
subscale score was transformed into a scale from 0 to 100 (a
minimum score of 0 =no use of that process to a maximum
score of 100 =full use of the process). Higher use of a process
is represented by scores above 50, while a lower use of a
process by scores below 50 [17,19-21].

Food intake was calculated by summing the 3-day food
record and is presented as consumptions of energy, carbohy-
drate, protein, and fat.

PA was measured by using the Thai version of the Short
Format International Physical Activity Questionnaire as an
assessment tool [22,23].

Statistical analysis

Intention-to-treat analysis was used in the study. Numerical
anthropometry, POC, and food intake data were compared
between groups by using an independent t-test. A repeated
measures ANOVA was used for comparison within a group
across the study. A Chi-squared test was used to compare
ordinal data between groups, including the SOC and PA levels.
Wilcoxon signed ranks test was used for comparisons within
a group over the course of the study. All analyses were
performed by using SPSS software, version 16.0.

RESULTS

Subject flow and characteristics

The flow of subjects through the study is shown in Fig. 2.
A total of 50 subjects were enrolled in the study, and, after
various exclusions, 45 subjects remained with 23 in the control
group and 22 in the intervention group. Group data underwent
intention-to-treat analysis. The baseline characteristics of the
subjects in the two groups were compared. All subjects were
female and had an average age and standard deviation of 32.87
+9.05 years. There were no significant differences between the
two groups in any measurements at baseline (Table 1).

Anthropometry

Anthropometric changes at the end of the study are
summarized in Table 2. The BW in the intervention group
decreased significantly by 1.98 +1.75 kg, compared with a
decrease of 0.17 £ 1.67 kg in the control group (P=0.001). The
mean BW and BMI were significantly different from baseline
at 4, 8, and 12 weeks (P <0.001) in the intervention group,
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Fig. 2. Flow chart of subject assignment and fate

whereas there were no significant differences in the control
group. At the end of the trial, there was a significant reduction
in percentage weight loss (3.03% + 2.75%) in the intervention
group as compared to 0.22% * 2.54% in the control group (P
=0.001). The percentage of BF in the intervention group
showed a reduction of 1.54% +2.11%, while it increased by
0.08% * 2.05% in the control group at the end of the study
(P=0.012). Fat mass decreased significantly in the intervention
group compared to the control at 4, 8, and 12 weeks (P=0.010,
P <0.001, P=0.002, respectively). Changes in muscle mass were

Table 2. Changes in anthropometric measurements pre- and post-intervention.

Table 1. Baseline characteristics of the subjects.

Variable Control group Intervention group  P-value

Gender (n, %)
Female 23 (100) 22 (100)

Age (yrs) 3243 +9.00 33.32+929 0.748
Body weight (kg) 66.70 + 11.04 6597 +7.70 0.797
BMI (kg/mz) 26.98 + 3.54 2697 +3.44 0.989
Waist circumference (cm) 89.54+10.29 90.08 +7.18 0.842
Waist to height ratio 0.5722 £ 0.07 0.5764 + 0.05 0.812
Percent body fat (%) 37.91+5.49 37.94+4.97 0.986
Fat mass (kg) 2572+7.84 25.34+6.39 0.861
Muscle mass (kg) 38.58 +4.11 3822+232 0.718

Food intake

Energy (kcal) 1,699 + 509.40 1,673 +416.38 0.85

Carbohydrate (g/day) 22838+ 7434 230.64 + 62.39 0913
Protein (g/day) 63.26 + 20.14 63.26 + 15.96 <0.999
Protein (g/kg/day) 0.96 + 0.31 0.96+0.25 0.928
Protein distribution (%) 15.10+3.39 15.41+3.83 0.772
Fat (g/day) 59.25+20.82 55.66 = 19.83 0.557
Stage of change (n, %) <0.999
Precontemplation 0 (0.0 0 (0.0)
Contemplation 4 (17.4) 4 (18.2)
Preparation 15 (65.2) 14 (63.6)
Action 3 (13.0) 2 (9.1)
Maintenance 1 (4.3) 2 (9.1)

Age, anthropometric, and food intake values are expressed as means =+ SD,
BMI: body mass index

notable with a significant reduction in the intervention group
ranging from 38.22 +2.32 kg to 37.93 + 2.28 kg at 4 weeks (P
=0.009); however, there were no significant differences in the
reduction of muscle mass between the groups throughout the
study. The mean WC showed a reduction of 5.35 +3.84 cm in

Anthropometry Control group Intervention group
Mean 5D Week 0 Week 12 Week 0 Week 12

Body weight (kg) 66.70 + 11.04 66.53 + 10.89 65.97 +7.70° 63.99 + 7.85°
A -0.17 £ 1.67 -1.98 + 1.75%*

BMI (kg/mz) 2698 + 3.54 2692 +3.49 26.97 +3.44° 26.16 + 3.43°
A -0.07 £ 0.67 -0.81 £ 0.72**

Percent body fat 3791 +549 37.99+5.56 37.94+497° 36.40 +5.22°
A 0.08 +£2.05 -1.54 +2.11*

Fat mass (kg) 2572+7.84 25.67 +7.67 25.34+6.39° 23.66 + 6.44°
A -0.04 +1.62 -1.68 + 1.78**

Muscle mass (kg) 38.58 +4.11 3844+4.18 38.22+232 37.96+2.17
A -0.14+1.23 -0.26 +0.79

WC (cm) 89.54+10.29 89.67 +10.47 90.08 +7.18" 84.73 + 8.08°
A 0.13+3.23 -5.35 + 3.84***

WHtR 0.5722 £ 0.07 0.5717 £0.07 0.5764 +0.05" 0.5427 + 0.05°
A -0.0004 + 0.02 -0.0336 + 0.02***

20 Values with different superscripts identify significant differences of the variable within the group (P<0.,05). Results from repeated measure ANOVA,

* Statistically significant difference between groups (~<0.,05) with independent t-test,
** Statistically significant difference between groups (P<0.01) with independent t-test,
** Statistically significant difference between groups (< 0.001) with independent t-test,

BMI, body mass index; WC, walist circumference; WHIR, waist to height ratio; SD, standard deviation,
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Table 3. Changes in food intake pre- and post-intervention.
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Food intake Control group Intervention group
Mean + SD Week 0 Week 12 Week 0 Week 12

Energy (kcal) 1,699 + 509.40 1,624 + 444,65 1,673 +416.38° 1,268 + 212.82°%
A -74.92 + 499.54 -405.09 + 431.31*

Carbohydrate (g/day) 228.38+74.34 209.32+63.48 230.64 £ 62.39 175.81 + 36,59
A -19.06 + 62.90 -54.83 £ 63.81

Protein (g/day) 63.26 + 20.14 66.14 £ 17.99 63.26 + 15.96 52,62 + 8.71°%
A 2.88+21.15 -10.64 + 18.49*

Protein (g/kg/day) 0.96 +0.31 1.00+0.27 0.96 +0.25° 0.83 +0.15"*
A 0.05+0.36 -0.13+0.28

Fat (g/day) 59.25+20.82 5834 +21.23 55.66 + 19.83" 3938+ 9.96™*
A -0.91 £ 25.29 -16.28 +20.18*

2P Values with different superscripts identify significant differences of the variable within the group (£< 0,05). Results from repeated measure ANOVA; SD, standard deviation,
* Statistically significant difference between groups (P<0.05) with independent t-test,
** Statistically significant difference between groups (A< 0.01) with independent t-test,

Table 4. Number of subjects at the five stages of change, pre- and post-intervention.

Stage of change

Control group

Intervention group

n (%) Week 0 Week 12 P-value Week 0 Week 12 P-value
Precontemplation 0 (0.0) 0 (0.0) 0.003* 0 (0.0) 0 (0.0) 0.000%*
Contemplation 4 (17.4) 2 (8.7) 4 (18.2) 0 (0.0)

Preparation 15 (65.2) 6 (26.1) 14 (63.6) 2 (9.1)

Action 3 (13.0 13 (56.5) 2 (9.7) 14 (63.6)
Maintenance 1 (43) 2 (87) 2 (9.1) 6 (27.3)
Total 23 (100.0) 23 (100.0) 22 (100.0) 22 (100.0)

* Statistically significant difference (P<0.01)
** Statistically significant difference (P<0.001)
Results from Wilcoxon signed ranks tests,

the intervention group, while it increased by 0.13 +3.23 cm in
the control group at the end of the 12-week trial (P < 0.001).
There were significant differences in WHtR changes between
the groups at 4, 8, and 12 weeks (P < 0.001). Reduction of WHtR
was 0.0336 £ 0.02 in the intervention group and 0.0004 + 0.02
in the control group at the end of the trial.

Food intake

Food consumption by the subjects in the control and
intervention groups during the trial is summarized in Table 3.
There were significant reductions in energy intake within the
intervention group at 4, 8, and 12 weeks compared to baseline
(P=0.005, P<0.001, P<0.001, respectively), while there were
no significant differences within the control group. Energy
intake was significantly reduced in the intervention group (by
405.09 + 431.31 kcal/day) compared to that in the control group
(74.92 £ 499.54 kcal/day) at the end of the trial (P=0.022).
Carbohydrate intake was significantly decreased within the
intervention group at 4, 8, and 12 weeks when compared to
baseline (P=0.009, P=0.001, P =0.001, respectively), while there
were no significant differences within the control group. The
reduction of carbohydrate intake between the groups approached
statistical significance at 12 weeks (P =0.065). Likewise, fat
intake was significantly reduced (by 16.28 + 20.18 g/day) in the
intervention group compared to the 0.91 £ 25.29 g/day reduction
in the control group at the end of the trial (P =0.030). Protein
intake was slightly reduced (by 0.13 +0.28 g/kg/day) in the

intervention group, while it was slightly increased (by 0.05 +
0.36 g/kg/day) in the control group at the end of the trial (P
=0.064). Moreover, in the intervention group, there was a
significant reduction in protein intake at 4 and 12 weeks when
compared to that at baseline (P =0.041, P=0.037, respectively).
However, the results indicate that the protein intake level in
the intervention group was approximately 0.8-1.0 g/kg/day
across the study.

Stages and Processes of change

The proportions of the subjects at each of the five change
stages are shown in Table 4. In both groups, there was a
significant improvement in the move toward a better stage at
the end of the trial (P=0.003 and P < 0.001 in the control and
intervention groups, respectively), but there was no significant
difference between the groups. The results were analyzed by
grouping the SOC into pre-action (precontemplation, contem-
plation, and preparation) and action (action and maintenance)
stages. At the end of the trial, the proportion of subjects in
the action class reached a higher level in the intervention group
than in the control group (90.9% and 65.2%, respectively, P =
0.071). The mean scores of the POC are shown in Table 5. The
actual values of the total POC scores were significantly increased
at 12 weeks compared to those at baseline in the intervention
group (P=0.001), but there was no significant differences
between the groups. POC scores of 100 indicated that the
subjects had used the processes for weight reduction. The WMA
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Table 5. The process of change scores pre- and post-intervention.

Process of change Control group

Intervention group

Mean + 5D Week 0 Week 12 Week 0 Week 12

Total score (score 160) 120.70+17.33 127.83 + 20.65 121.86 + 15.21° 136.18 £ 16.79"
A 7.13+16.76 14.32 £ 16.40

EmR (score 100) 86.13+7.85 86.52+11.63 85.77 +£8.93 89.36 + 10.51
A 039+ 11.56 3.59+241

WCE (score 100) 70.04 + 15.57° 7730 +18.11° 69.82 + 13.95° 77.59 + 16.89°
A 7.26+15.17 7.77 £1641

SR (score 100) 76.70 + 15.89 80.35+16.97 79.09 + 13.57° 87.27 +12.13°
A 3.65+16.09 8.18 +14.21

WMA (score 100) 66.17 £ 17.54° 73.91+15.95° 67.91 + 13.09° 83.91 + 11.05*
A 7.74 £ 1497 16.00 + 11.73*

2P \alues with different superscripts identify significant differences of the variable within the group (P<0.05). Results from repeated measure ANOVA,

* Statistically significant difference between groups (P<0,05) with independent t-test,

EmR, emotional re-evaluation; WCE, weight consequences evaluation; SR, supporting relationships; WMA, weight management actions; SD, standard deviation,

process had the lowest scores when compared to the scores
for other processes in both groups at baseline. In the intervention
group, the WCE, SR, and WMA scores were significantly higher
at the end of the trial (P=0.037, P=0.013, and P < 0.001,
respectively). The WCE and WMA were also significantly higher
in the control group at 12 weeks (P=0.032, P=0.021, respectively).
There was a significant increase in the WMA process in the
intervention group when compared to that in the control group
at 12 weeks (P =0.046).

Physical activity

The results showed that the proportions of subjects in both
groups did not differ significantly in their PA levels at baseline
(65.2% low, 34.8% moderate, 0% high and 63.6% low, 27.3%
moderate, 9.1% high, in the control and intervention groups,
respectively, P=0.528) or at the end of the trial (73.9% low,
26.1% moderate, 0% high and 54.5% low, 36.4% moderate, 9.1%
high, in the control and intervention groups, respectively, P =
0.258).

DISCUSSION

This study applied the TTM along with a face to face individual
nutrition counseling program for weight reduction. Our study
included three counseling sessions in an 8-week period, and,
at 12 weeks, the intervention group subjects showed a
significant weight loss of 1.98 kg, a 3% loss of initial weight,
resulting in a reduction of BMI. Weight loss in this study was
comparable to that reported in previous studies. One study
using telephone and mail consultations for 9 months showed
a significant weight loss between groups of 2.12 kg at 24
months [24]. Another study using group counseling showed a
significant weight loss of 0.96 kg in a 6-month period [25]. Our
study showed an earlier reduction in weight loss (at the 4"
week) than that observed in the 6- and 24-month studies
[24,25]. Various techniques for using TTM have been applied;
for example, group workshops, counseling using telephone and
mail, and face to face counseling. Our study, using face to face
sessions, may help maximize the early weightloss effects
compared to the other studies [24,25]. It might also show that

three counseling sessions matched with the TTM can be
effective in producing a clinically significant weight loss within
a 12-week period. Our results were consistent with another
study using a self-efficacy program to produce weight loss in
the same duration [15]. In addition, the subjects in the present
study were hospital staff members, who might be more
concerned about health problems and may be more likely to
change their nutrition consumption behaviors. This might
contribute to the significant changes observed, as well as the
early effects detected.

The results of our study indicate that WC was significantly
decreased, by 5.35 cm in the intervention group at 12 weeks,
compared to a reduction of 1.1 cm at 6 months in another
study [25]. In addition, WHtR has been reported to be important
indicator of health risks associated with chronic disease [26,27].
Very few studies applying TTM have addressed this indicator.
A WHtR = 0.5 has been associated with cardiovascular risk and
mortality [26,28,29]. The results in this study showed that WHtR
was significantly reduced from 0.58 to 0.54 in the intervention
group along with reductions in percent BF and fat mass while
muscle mass was maintained. This reduction in WHtR is of
clinical significance and is likely to reduce the health risk of
the subjects who participated in this counseling program [26].

At the end of the trial, energy consumption was significantly
reduced, by approximately 405 kcal/day, and there was a
significant reduction in the amounts of dietary carbohydrate
and fat consumption in the intervention group. These results
are similar to those in other studies that have reported positive
effects of TTM-based intervention including a lowered caloric
intake and less consumption of fat and sugar [25,30]. However,
the intake of protein in this study tended to decrease in the
intervention group, although the protein level remained
adequate for maintenance of health [31,32]. Muscle mass was
slightly decreased along with the reduction of protein intake
but only at week 4 and muscle mass later increased to the
normal level. Therefore, to conserve muscle mass, it is notewor-
thy to stress to subjects the importance of maintaining protein
intake during a weight reduction program. This can be done
by encouraging subjects to choose lean meat instead of high-fat
meat as part of their weight control plan.
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There were no significant changes in the PA levels in either
study group. Another study applying a motivational approach
toward weight reduction in Thailand also showed no change
in the subjects’ mean score of exercise behavior after the trial
[13]. However, one study which applied the TTM showed that
exercise behavior progressed from pre-action to the action [24].
When asked, subjects in the present study who could not
increase their PA level, reported they had long working hours
that prevented a possible increase. The option of incorporating
lifestyle changes to increase PA such as walking in the workplace,
using the stairs, and doing housework were discussed. However,
it was acknowledged that long working hours might be a barrier
to doing more PA. It has been reported that working middle-
aged women have the lowest rate of exercise compared to
other age groups. That survey also reported the most frequent
reason for not doing exercise was lack of time [33].

The present study results show that the SOC improved to
a better stage in both study groups. Grouping the SOC into
pre-action and action stages indicated a tendency for the
intervention group to progress in greater proportion to the
action stage than that shown by the control group. Other
studies applying the TTM also showed significant improvement
of SOC in the action stages; however, the SOC in these studies
focused on the target behaviors of eating and exercise, instead
of readiness for weight loss [24,25,30]. There have been a few
TTM studies that assessed the use of POC in weight manage-
ment intervention. Our findings found a significant increase in
the total POC score from that at baseline in the intervention
group only. Regarding the four change processes, the WMA
domain of our subjects had the lowest score at baseline.
However, the results showed that the counseling program
helped to improve the WMA score by the end of the study.
In contrast, the other three change processes were quite high
at baseline. This may be explained by the fact that most subjects
are medical staff and all work in a hospital. Their knowledge
and working environment can help increase awareness of
health problems, and they might also have a good support
system for weight reduction. Another study indicated that
although some obese people have good knowledge and a
positive attitude about tackling their obesity, they still practice
unhealthy behaviors [34]. The WCE was increased in both
groups at the end of the trial, while the SR was increased in
the intervention group only. This result might be due to the
face to face counseling program helping to support the interve-
ntion group subjects’ SR domain related to weight reduction
compared to that in subjects in the control group.

A strength of this study is its randomized control trial design.
Concurrent measurements of various aspects including anthro-
pometry, behavior change, food intake, and PA across the study
were undertaken. Also, behavior changes based on the TTM
were assessed at all stages, as well, the four change processes
were also assessed. However, there are some limitations in the
present study. First, only female subjects were enrolled since
most staff in this hospital setting are female. The Thai national
health examination survey reported that the obesity rate in
women is higher than in men, therefore, a study involving
women could only help support national strategies to reduce
obesity in females [35]. Second, the study was conducted by

recruiting staff in a hospital setting. Therefore, results obtained
may not be generalized to other sectors of the population who
have different characteristics. As described above, the hospital-
based participants may be more aware than other sectors of
society of the dangers of being overweight or obese, and hence,
they may be more willing to attempt to address the issue.

In conclusion, an individual nutrition counseling program
matched with a transtheoretical model can improve weight
reduction, BF, WC, and WHtR in overweight or obese middle-
aged women. Such a program can improve the SOC within the
WMA process domain. However, further studies with long-term
follow-up in different populations, including an extension to the
study design that helps to enhance PA, are needed.
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