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ABSTRACT 

Health clinic workers are potential agents of 
change for weight loss to patients, yet their be- 
haviors are not well known. This study examined 
physical activity (PA) levels and dietary habits of 
health clinic workers who were and who were 
not trying to lose weight. Participants were 64 
community health clinic workers (58 females 
and 6 males). Moderate-to-vigorous intensity 
(MVI) time spent in PA was assessed by triaxial 
accelerometry over 7 consecutive days. Dietary 
habits and weight loss efforts were determined 
by a food frequency questionnaire. Differences 
in MVI and nutrition variables were assessed by 
one-way ANOVA, comparing those trying to lose 
weight and those not trying to lose weight. 48 
out of 64 health clinic workers (approximately 
75%) indicated that they were currently trying to 
lose weight. There were significant differences 
(p < 0.05) in Body Mass Index (BMI), daily energy 
(Kcal) and fat (g) intake between those trying to 
lose weight and those not trying to lose weight. 
There were no significant differences in MVI, 
daily sugar intake (g), vegetable and fruit serv- 
ings, and daily fiber intake (g) between groups. 
Health clinic workers trying to lose weight ap- 
pear to be engaging in some appropriate dietary 
but not PA behaviors. 
 
Keywords: Accelerometer; Overweight; Healthcare; 
Nutrition 

1. INTRODUCTION 

Adult and childhood obesity has become an epidemic 
in the United States and in many other developed coun- 
tries. Currently, one-third of US adults are obese, with 72 
percent of men and 64 percent of women being over- 
weight or obese due to poor diet and physical inactivity 
[1]. Inactivity or low levels of physical activity (PA) 
among adolescents and adults are common in the US 

population [2,3]. These behaviors are major contributors 
to morbidity and mortality from cardiovascular disease, 
hypertension, type 2 diabetes, osteoporosis, and some 
types of cancer [1,3]. Conversely, adults who engage in 
regular PA, eat a healthy diet and avoid becoming over- 
weight, will have a markedly lower morbidity and mor- 
tality when compared to their less active counterparts 
[4,5]. 

Weight reduction is encouraged by major health agen- 
cies because it reduces health risks associated with 
chronic disease [1,6]. According to the Dietary Guide- 
lines for Americans 2010, adults who are trying to lose 
weight are recommended to maintain a dietary pattern 
low in caloric density, characterized by a high intake of 
vegetables, fruit, and dietary fiber and a low intake of 
total fat, saturated fat, and added sugars [1]. Successful 
weight loss and weight maintenance strategies reported 
by more than 4800 participants from the National Weight 
Control Registry include eating a relatively low-fat diet, 
eating breakfast almost every day, weighing regularly, 
and engaging in high levels of PA for about 1 hour per 
day [7]. In fact, moderate-intensity PA between 150 and 
250 minutes per week only provide modest weight loss; 
greater amounts of PA of more than 250 minutes per 
week are associated with clinically significant weight 
loss [6]. The benefits of high intensity physical activities 
in maintaining weight loss is greater among overweight 
or obese than normal weight individuals [8]. Maintaining 
high levels of activity are also associated with smaller 
age-related gains in Body Mass Index (BMI) and waist 
circumference [9]. 

The increasing prevalence of obesity makes it impor- 
tant that primary care providers and health clinic workers 
take action in counseling overweight patients [10]. Pro- 
fessional organizations recommend that brief counseling 
be delivered to promote PA and healthy eating in routine 
clinical encounters [11,12]. Other sources of PA coun- 
seling to patients come from allied health professionals 
and nurses [13,14]. However, most nurses only counsel 
patients on PA approximately once a year through casual 
discussion rather than systematic procedures [14]. Even 
though PA counseling during patient visits was reported 
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mostly in office-based practices than in hospital outpa- 
tient clinics, the rates of such counseling are relatively 
low in both settings [15]. Because of the lack of time in 
clinic settings for counseling, the promotion of PA and 
healthy diet behaviors through the modeling of health 
clinic workers in relation to weight control may be a 
source of influence to the patients.  

Even though health clinic workers have the potential 
to influence their patients in a clinic setting, little is 
known about their PA and diet patterns in relation to their 
weight control [16]. Additionally, many studies on health 
clinic workers rely on self-reported measures of PA pat- 
terns [17-19]. Although self-reported PA questionnaires 
may provide the approximate level of PA at a population 
level, they may not determine whether an individual is 
participating in the intensity and duration of PA advo- 
cated in current public health recommendations [20]. 
More objective measures are necessary to study the PA 
patterns of health clinic workers. Therefore, the primary 
aim of this study was to examine the PA levels and die- 
tary habits of health clinic workers who were and who 
were not trying to lose weight. A secondary aim was to 
compare our participants’ dietary patterns with the rec- 
ommended Dietary Guidelines for Americans 2010 [1]. 

2. METHODS 

2.1. Participants and Settings 

This study took place within the context of a larger 
study designed to validate new PA and diet instruments 
developed for use in a primary care setting. A total of 88 
health clinic workers were recruited for the study. Those 
with serious health conditions that would preclude nor- 
mal PA were excluded. Two participants were ineligible 
due to current pregnancy and 13 participants discontin- 
ued participation due to lack of interest or time. Seventy 
five participants provided complete dietary data resulting 
in a retention rate of 85.2%. Of the 75 participants, 64 
(58 women and 6 men; M ± SD age of 37.3 ± 11.4 years) 
were in compliance with the accelerometer protocol 
guidelines. Forty-seven percent of the participants self 
reported as Latino/a, while 53% self reported as Non 
Latino/a. All participants were staff employees at one of 
three Community Health Centers (CHC Inc.) or one of 
four University of Utah Community Clinics, all of which 
focused on primary care and were located in a large 
Southwestern City and surrounding area. The Institu- 
tional Review Board approved all study procedures and 
all participants provided written, informed consent. 

2.2. Instrumentation and Measures 

Participants provided medical history and demographic 
data including age, sex, height, weight, whether they were 

responsible for providing or assisting with patient care, 
hours they work each week, and educational level. Par- 
ticipants’ BMI was calculated from self-reported height 
and weight.  

2.3. Physical Activity 

The PA patterns of our participants were measured us- 
ing the ActiGraph GT3X accelerometers set for 60-s re- 
cording epoch periods, which is the most frequent setting 
for adults [21]. The triaxial accelerometer is a valid and 
reliable measurement of MVI time spent in PA in free- 
living conditions [22]. Participants were instructed to 
wear the accelerometers for 7 consecutive days during 
waking hours. They were advised to wear it on the same 
place on their waist each day and not to wear it when 
they were showering or doing water exercises. MVI time 
spent in PA was calculated using the cutpoint of >1951 
ct·min−1 [23]. 3 - 5 days of accelerometer monitoring is 
required to reliably estimate habitual PA among adults 
[24]. Adults are recommended to perform bouts of MVI 
time in PA lasting at least 10 minutes for health benefits 
[25]. Therefore, participants with at least 4 days of ac- 
celerometer data and at least 10 minutes accrued bouts of 
MVI time in PA were used for data analysis. Non-bout 
PA was also analyzed to compare our findings with other 
studies. The Compendium of Physical Activities was 
used to impute MVI time in PA of water-based exercises 
reported by the participants in the accelerometer log [26]. 

2.4. Diet Patterns 

The diet patterns of our participants were measured 
using the Block Food Frequency Questionnaire (BFFQ) 
[27]. The BFFQ is a valid instrument to measure diet 
behaviors of participants [27]. Because we had a large 
percentage of participants who self-reported as Latino/a, 
we used both the English version for a typical American 
diet and the bilingual Spanish-English version for a 
typical Hispanic diet, which provide identical analyses 
based upon culturally derived food lists [28]. The par- 
ticipants chose either the English or the Spanish version 
that would best reflect their eating patterns. Participants 
were asked to respond to the BFFQ in a manner that 
would capture their habitual intake for the past year. Par- 
ticipants also self-reported their ethnicity as either La- 
tino/a or Non Latino/a, their health status, as well as 
whether they were currently trying to lose weight on the 
BFFQ. For the purposes of this study, daily intake of 
energy (Kcal), total sugar (g), percent of calories from 
sweets, total fat (g), percent of calories from fat, number 
of vegetable and fruit servings, and dietary fiber (g) were 
analyzed to examine our participants’ food patterns with 
the Dietary Guidelines for Americans 2010 that were 
relevant to weight loss. 
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2.5. Procedures 

Data collection spanned from January to September 
2010. During the first visit with the participants at their 
clinics, we explained the study protocol and obtained 
informed consent. Then, we gave the BFFQs, acceler- 
ometers and an accelerometer log to consented partici- 
pants. They recorded the time they put on the acceler- 
ometer in the morning and when they removed it in the 
evening. They also recorded any water exercise or in- 
stances such as sickness that prevented them from wear- 
ing the accelerometer or from doing usual PA. After 1 
week, we collected the BFFQs, accelerometers and the 
accelerometer log from the participants. The BFFQs were 
checked for missing responses. Data from the returned 
accelerometers were downloaded immediately after the 
second visit with ActiLife software version 5.7.0 (Acti- 
Graph, Pensacola, FL). After data collection was com- 
pleted, the BFFQs were mailed to NutritionQuest in Oc- 
tober 2010 for processing and nutrient calculation. The 
processed BFFQs with nutrient results were sent back to 
us in an electronic file in November 2010 for data analy- 
sis. 

2.6. Statistical Analysis 

A one-way ANOVA was used to compare differences 
in BMI, MVI time spent in PA and nutrition variables of 
those trying to lose weight and those not trying to lose 
weight. Data were entered and results generated using 
SPSS (Version 18.0, Chicago, IL). Descriptive data were 
calculated as frequencies and reported as percentages or 
unit values. An alpha level of 0.05 was used for all statis- 
tical tests. 

3. RESULTS 

The participants’ background and demographic infor- 
mation are presented in Table 1. A majority of our par- 
ticipants were female and this corresponds with the gen- 
der breakdown of health clinic workers in most clinic 
settings. There was an equal split between Latino and 
Non Latino participants. The majority of our participants 
(82.8%) were responsible for providing or assisting with 
patient care and self-identified as medical assistants. 
Over 75% of our participants reported their health status 
as good, very good or excellent. A majority of our par- 
ticipants (87.5%) has completed some college or has a 
bachelor’s degree. From the BFFQ, we determined that 
of the 64 participants, 48 of them (approximately 75%) 
were trying to lose weight. Participants who were trying 
to lose weight worked a similar number of hours each 
week as those who were not trying to lose weight. 

Participants who reported trying to lose weight had 
higher BMI (p = 0.033), lower average daily energy in  

Table 1. Descriptive characteristics of participants. 

Variable 
TLW (n = 48) 

M ± SD 
NTLW (n = 16) 

M ± SD 

Age 37.5 ± 11.3 36.4 ± 11.9 

Sex 
Female 
Male 

 
45 (94%) 

3 (6%) 

 
13 (81%) 
3 (19%) 

Ethnicity 
Latino/a 
Non Latino/a 

 
22 
26 

 
8 
8 

Patient Care 
Responsible 
Non Responsible 

 
41 
7 

 
12 
4 

Hours Worked Each Week 41.6 ± 5.8 40.9 ± 5.8 

Self-Reported Health Status
Excellent 
Very Good 
Good 
Fair 
Poor 

 
4 
5 
27 
11 
1 

 
2 
5 
6 
2 
1 

Education 
Less than High School 
Completed High School 

 
1 
5 

 
1 
1 

Some College 
Completed 4 Years 
College Degree 

 
35 
7 

 
13 
1 

M = Mean; SD = Standard deviation; TLW = Trying to lose weight; NTLW 
= Not trying to lose weight. 

 
take in Kcal (p = 0.025), and lower daily total fat intake 
in grams (p = 0.020) when compared to participants who 
were not trying to lose weight. The average BMI of par- 
ticipants who were trying to lose weight would be classi- 
fied as obese while the average BMI of participants who 
were not trying to lose weight would be classified as 
overweight [29]. There were no significant differences in 
average daily total sugar (g) intake, percent of average 
calories from sweets, average percent of calories from fat, 
number of vegetable and fruit servings, daily total fiber 
intake (g), and average weekly MVI time spent in PA 
between the two groups. The means and standard devia- 
tions of the measured variables are presented in Table 2. 

We descriptively compared our participants’ reported 
food intake with the recommended food patterns from 
the Dietary Guidelines for Americans 2010 [1], presented 
in Table 3. The recommended average daily energy in- 
take ranges from 1800 to 3000 calories for adults be- 
tween the ages of 20 - 50 [1]. We found that both groups 
of participants’ average daily energy intake meet the 
recommended food pattern. Those trying to lose weight 
reported consuming fewer daily calories than those not 
trying to lose weight. Participants who were trying to lose 
weight also just meet the recommended food pattern for 
daily total fat (g) and percent calories from fat, whereas 
those who were not trying to lose weight consumed more  
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Table 2. Dietary and PA differences between participants who 
were trying to lose weight and those not trying to lose weight. 

Variable 
TLW (n = 48) 

M ± SD 
NTLW (n = 16)

M ± SD 
p value

BMI 31.6 ± 6.6 27.2 ± 8.5 0.033*

Daily Energy (Kcal) 1566 ± 679 2052 ± 877 0.025*

Daily Total Sugar (g) 95.8 ± 54.9 104.8 ± 72.1 0.605

% of Cal from Sweets 15.1 ± 9.3 14.1 ± 8.4 0.688

Daily Total Fat (g) 60.8 ± 28.6 81.0 ± 30.9 0.020*

% of Cal from Fat 34.9 ± 5.1 36.1 ± 6.3 0.434

Vegetable Servings 2.0 ± 1.8 2.3 ± 1.3 0.526

Fruit Servings 1.1 ± 0.8 1.1 ± 0.6 0.891

Daily Total Fiber (g) 15.0 ± 7.6 18.7 ± 7.8 0.101

Weekly Bout MVI (min) 37.1 ± 76.3 39.5 ± 63.5 0.910

Weekly Non-Bout MVI 
(min) 

121.3 ± 101.1 133.0 ± 95.1 0.684

M = Mean; SD = Standard deviation; TLW = Trying to lose weight; NTLW 
= Not trying to lose weight; BMI = Body mass index; Cal = Calories; MVI 
= Moderate-to-vigorous intensity; Significantly different at *p < 0.05. 

 
Table 3. Comparison of our findings with the recommended 
food intake. 

Food Groups 
USDA Food 

Pattern* 
TLW (n = 48) 

M ± SD 
NTLW (n = 16)

M ± SD 

Daily Total Fat (g) 65 60.8 ± 28.6 81.0 ± 30.9 

% of Cal from Fat 20 - 35 34.9 ± 5.1 36.1 ± 6.3 

Vegetable Servings 2.5 2.0 ± 1.8 2.3 ± 1.3 

Fruit Servings 2 1.1 ± 0.8 1.1 ± 0.6 

Daily Total Fiber (g) 25 - 34 15.0 ± 7.6 18.7 ± 7.8 

M = Mean; SD = Standard deviation; TLW = Trying to lose weight; NTLW 
= Not trying to lose weight; Cal = Calories; *= Based on a 2000 calorie diet. 

 
than recommended. Both groups of participants consumed 
less than the recommended number of daily vegetable 
and fruit servings, and daily total fiber (g) intake. 

4. DISCUSSION 

The primary purpose of this study was to examine the 
PA levels and dietary habits of health clinic workers who 
were and who were not trying to lose weight. We hy- 
pothesized that health clinic workers who were trying to 
lose weight would maintain a higher level of PA and 
healthier dietary habits than workers who were not trying 
to lose weight. Overall, we found that a majority of our 
participants (75%) were trying to lose weight and the 
BMI of those who were trying to lose weight were sig- 
nificantly higher than those who were not trying to lose 
weight. The dietary behaviors of our participants who 

were trying to lose weight are slightly different from 
those who were not trying to lose weight, but their PA 
behaviors are similar. Particularly, those who were trying 
to lose weight reported consuming fewer daily calories 
(Kcal) and daily total fat (g) than those who were not 
trying to lose weight. However, there were no significant 
differences in the weekly MVI time spent in PA between 
the two groups. Our secondary purpose was to compare 
our participants’ dietary habits with the Dietary Guide- 
lines for Americans 2010 [1]. We found that our partici- 
pants who were trying to lose weight meet the daily total 
fat (g) and percent calories from fat recommendations, 
whereas those who were not trying to lose weight con- 
sumed more than recommended. However, both groups 
of participants consumed lesser fruits and vegetables 
servings, and lesser daily total fiber than the food pattern 
recommendations.  

Many studies suggest that engaging in high levels of 
PA for at least 250 minutes per week will help in losing 
and controlling weight [6-9]. However, we found that our 
participants who were trying to lose weight did not en- 
gage in sufficient PA that will aid them in losing or con- 
trolling their weight. In fact, the weekly bout MVI time 
in PA by participants who were trying to lose weight 
(37.1 ± 76.3) and participants who were not trying to lose 
weight (39.5 ± 63.5) were much lower than the recom- 
mended 150 minutes of weekly bout MVI time in PA for 
health maintenance [25]. In addition, the weekly non- 
bout MVI time in PA by participants who were trying to 
lose weight (121.3 ± 101.1) and participants who were 
not trying to lose weight (133.0 ± 95.1) were lower than 
the recommendations by the American College of Sports 
Medicine and the American Heart Association, and other 
studies that support engaging in at least 250 minutes of 
PA per week for successful weight loss [6,7,25].  

Our findings are in contrast to the study of PA behav- 
iors among National Weight Control Registry (NWCR) 
participants, who have demonstrated successful weight 
loss. The NWCR participants who were trying to lose 
weight spent more time per day in sustained bouts of 
MVI than overweight and normal weight participants in 
control groups [30]. Nonetheless, our findings are con- 
sistent with other studies in that our participants who 
were trying to lose weight seem to engage in dietary 
strategies, instead of increasing PA to aid in weight loss 
[17-19,31]. For example, participants in the National 
Physical Activity and Weight Loss Survey reported using 
more diet, but not PA or both strategies to lose weight 
[17]. In one study, 34.0% of men and 46.6% of women 
who participated in a nationwide telephone survey re- 
ported trying to lose weight, but less than half of them 
engaged in high volumes of PA [18]. Of those who were 
trying to lose weight, only 47.6% of men and 39.9% en- 
gaged in moderate or vigorous lifestyle PA at least 60 

Copyright © 2012 SciRes.                                                                    OPEN ACCESS 



T. L. Goh et al. / Health 4 (2012) 493-499 497

minutes per day on 5 or more days per week [18]. Fur- 
thermore, the prevalence of engaging in high volumes of 
lifestyle PA was greater among Whites than among 
non-Whites [18]. In another study, more than half of the 
registered nurses from five multi-state settings who par- 
ticipated in an electronic survey reported being over- 
weight, but only 50% met PA standards [19]. Kruger et al. 
[32] also identified that despite the emphasis of PA in 
their study’s weight loss program, only half of the par- 
ticipants trying to lose weight reported using exercise, 
and among those, only slightly more than half met the 
minimal recommendations for PA.  

Although we found that our participants who were 
trying to lose weight engaged in slightly healthier diet 
behavior, such as reporting lower daily total energy in- 
take (Kcal) and daily total fat intake (g) than those who 
were not trying to lose weight, both groups did not meet 
the recommended guidelines for daily total fiber intake 
(g), and number of daily vegetable and fruit servings. 
Specifically, they consumed less than the recommended 
proportions for vegetables, fruits and dietary fiber. Die- 
tary habits such as consuming five or more fruits and 
vegetables a day are effective strategies to reduce and 
control weight [7,33]. A high intake of dietary fiber is 
also recommended for adults who are trying to lose 
weight and maintain weight [1]. Participants who were 
trying to lose weight only just meet the recommended 
guidelines for percent calories from fat, whereas those 
not trying to lose weight reported consuming slightly 
more than the recommendations. Higher percent of calo- 
ries in the daily diet from animal, saturated and trans fat 
has strong associations with weight gain among over- 
weight women [34]. Reduction in the amount of sugar 
consumption through beverages is also recommended 
because high consumption of sugar-sweetened beverages 
is associated with a greater magnitude of weight gain and 
an increased risk for development of type 2 diabetes [35]. 
Such beverages provide excessive calories and large 
amounts of rapidly absorbable sugars [35]. Regular con- 
sumption of sugar-sweetened beverages is associated 
with a higher risk of coronary heart diseases in women 
[36]. Though we do not have a direct comparison of the 
daily total sugar (g) with the recommended guidelines, 
we found that our participants’ consumption of daily total 
sugar (g) is much higher than the recommended 32 (g) of 
added sugars per day [1]. 

Obesity has become an epidemic in the United States 
and therefore weight reduction is encouraged because it 
reduces health risks associated with chronic disease [6]. 
Health care providers are potential advocates of PA and 
healthy dietary habits to their patients [11,12,16,37]. 
Physicians who are regularly physically active have a 
stronger influence on their patients’ PA behavior and are 
more likely to recommend PA to their patients than phy-

sicians who are inactive [38]. Therefore, physicians who 
engage in these behaviors are viewed as more credible 
sources of PA recommendations and hence are potential 
PA role models to their patients [38]. Because health 
clinic workers may be similar to patients in terms of 
language and culture, they may also have an influence on 
the patients in terms of PA and healthy diet role modeling. 
Additionally, the majority of our participants self-identi- 
fied as medical assistants and they are ideally suited to 
provide linguistically and culturally concordant coaching 
that can address lifestyle changes [39]. Therefore, more 
efforts are needed to help those trying to lose weight in- 
corporate appropriate levels of PA and healthy diet pat- 
terns into their weight loss strategy [32]. Likewise, 
through education, health clinic workers can also be bet- 
ter informed of the benefits of PA and behavioral strate- 
gies to incorporate PA into their daily living. This is im- 
portant in a clinic setting, because health clinic workers 
can further advocate engaging in PA as a means of re- 
ducing and controlling weight to their patients. 

Although this study addresses a gap in the literature 
regarding health clinic workers dietary and PA behaviors 
in relation to weight loss, it is not without limitations. 
One limitation of the study is that the BFFQ ultimately 
relies on self-report, whereas the accelerometry does not. 
Even though the accelerometry is an objective measure 
of the participants’ PA behaviors, we relied on them to 
wear the accelerometers in compliance with our instruc- 
tions. A second limitation is that the BFFQ reflects ha- 
bitual dietary intake over the past year, whereas the ac- 
celerometry data revealed their PA habits over the past 
week, and we assume that these PA habits are habitual. 

In view of the potential influence and impact health 
clinic workers have on their patients in healthy dietary 
and PA habits, we suggest several considerations for fu- 
ture research. Future research may determine whether the 
attitudes and strategies engaged toward weight loss of 
health clinic workers who are involved in patient care 
will impact patients. Specifically, future researchers can 
investigate whether workers involved in patient care will 
make weight loss recommendations to patients similar to 
what they do themselves and whether this phenomenon 
also holds true for workers who are not involved in pa- 
tient care. In addition, future researchers can investigate 
whether health clinic workers follow appropriate behav- 
iors for weight loss so as to set an example to help others 
who are also trying to lose weight. Role modeling by 
health clinic workers will become increasingly important 
as recent Medicare legislation for obesity counseling 
becomes a regular practice in primary care [40]. Another 
future research direction will be to examine barriers and 
hence, devise strategies to assist health clinic workers in 
achieving the recommended levels of PA and diet pat- 
terns to lose weight. A health intervention program may 
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be effective to assist health clinic workers to make 
healthier and better choices towards their lifestyle [41]. 
Finally, a small percentage (25%) of our participants 
reported that they were not trying to lose weight, even 
though they are considered as overweight based on their 
BMI. Future researchers can investigate whether over- 
weight participants are aware of their weight status and 
examine the reasons why they are not trying to lose 
weight. 

Given that there is a paucity of studies addressing 
health clinic workers’ PA and diet behaviors in relation to 
their weight loss, there is a need for more studies in this 
area. Consequently, this will help promote appropriate 
PA and diet behaviors in health care settings, which has 
the potential to have tremendous impact on a large num- 
ber of patients. 
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