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INTRODUCTION 

Thyrotoxicosis is defined as the biochemical an d 

phy siological complex that results when tissues are 

presented with excessive quantities of thyroid hormones (1). 

Thyrotoxicosis is characterized by increased basal 

metabolic rate, increased appetite, increased serum T3 

and T4 values, and weight loss (1,2). 

R d . . . d. (I 131 ) h b d a lOactlve lO lne as een use in the 

treatment of thyrotoxicosis since 1946 (3). In therapeutic 

doses I 131 destroys thyrotoxic follicular cells and 

damages the stroma of the gland with little or no damage 

to surrounding tissues (4). Treatment of thyrotoxicosis 

with I} 3l has several advantages and disadvanta ges over 

other forms of treatment. One of the main disadvantages 

f I 131 . h o lS t e increasing incidence of hypothyroidism 

following treatment. Hypothy roidism is characterized by 

a decreas e d basal metabolic rate, decrea se d appetite in 

most cases, and weight gain. In this condition serum T3 

and T4 values are decreased (1). 

Records from one Health Care Facility revealed that 

t th f 11 · I 131 treatment t . .._ ·th wo mon s o owlng pa lenLS Wl 

thyrotoxicosis gained an average of 8.5 pounds with a 

range of two to seventeen pounds (5). The gain in weight 
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rais ed several questions. Is this weight gain r e lated to 

the treatment itself or did dietary and energy expenditure 

fac t ors have a r e lationship to the weight gain? Are th e 

chang es in body weight related to caloric intake and 

131 phys ical activit y patterns befor e and after I treatment ? 

Do these patt e rns change? Is the basal metabolic rate the 

infl uencing factor? 

Many patients with thyrotoxicosis do not want to 

gain excess weight. If the weight gain is related to 

die tary and physical activity factors, then perhaps 

die tary counseling to decrease caloric intake or increase 

physical activity or both could help to prevent the excess 

we i ght gain. 



STATEMENT OF THE PROB LEP.I 

Patients with thyrotoxicosis notably ga 1n weight 

131 several month s after I treatment. The pur pose of this 

study was to determine the relationship of dietary intake 

and physical activity patterns to weight gain in these 

pa tients. Were there changes in caloric intake and 

physical activity patterns before and after r 131 treatment 

which were related to the weight chan ge? Did the caloric 

intake of these patients increase and physical acti v ity 

de crease after r 131 treatment ? Was there an increa se 1n 

caloric intake without a chan ge in physical activity? 

Was there decreas e d ph ysical activity with similar 

consumption patterns after treatment as co mp ared to before 

treatment? Did the caloric intak e and physical activity 

remain relatively constant before and aft e r r131 

treatment? Did the basal metabolic rate change signif

icantly two months after r 131 treatment? Wa s this 

related to the weight change? 

3 



HISTORICAL PERSPECTIVE 

There are many clinical manifestations of thyrotoxi-

cos1s. These include increased cardiac output, warm, 

moist skin, eye alterations, nervousness, and emotional 

lability (1). Other clinical symptoms include increases 

in appetite, basal metabolic rate (2), and gastrointesti-

nal motility (6) with weight loss (2) . Elevated serum 

T3 and T4 are evidenced in thyrotoxicosis (normal range 

of serum r3 is 70-190 ng/lOOrnl and serum T4 is 4-12 

ug/lOOml) (7) . Hyperkinesia, fatigue from the neck down, 

insomnia, and muscle-weakness are also presented in 

thyrotoxicosis (1). 

Radioiodine 131 has been available for treatment of 

thyrotoxicosis since 1946 (3,4). Responses of patients 

f 131 - . d 1 to selected doses o I var1es w1 e y . Some patients 

respond well to a selected does, others do not respond at 

all (8). Most Health Care Facilities administer r131 

according to their own method of calculation. Many 

facilities give arbitrary doses of 140-160 uCi/g of 

estimated glandular weight (1). The doses vary with the 

individuals. 

Radioiodine treatment has several advantages over 

surgery ~nd antithyroid drug therap y . These include ease 

4 
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1n administration with hospitalization being unnecessary, 

a lmost no immediate complications, and a lon g period of 

ef fectiveness ( 1 , 9) . It is especiall y us e ful 1n 

ma nagement of patients with h eart disease and t hos e with 

prior thyroid surgery ( 9). Radioactive Iodine -131 

completely restores the motor function of the gastro-

intestinal tract (6). 

0 d . d f I 131 . h ne 1sa vantage o treatment 1s t e concern 

that it will cause thyroid cancer or leukemia especially 

to a fetus if irradiated. There is also possible 

irradiation to the gonads during therapy which could 

induce genetic damage (1). However, radiation 1s 

associated with thyroid cancer in only a small number of 

individuals twenty-five years of age and under (11). The 

. d. d f I 131 . f h . . maJor 1sa vantage o 1n treatment o t yrotox1cos1s 

appears to be the occurrence of hypothyroidism following 

treatment. 

Hypothyroidism was originally thought to be a 

complication which occurs within the first two years 

followl.no~ I 131 treatment. H t d"l · · y owever, a s ea 1 y 1ncreas1ng 

number of patients develop hypothyroidism many years after 

treatment. Thus hypothyroidism is recognized as a delayed 

manifestation of the treatment (12,13). 

131 The rate of hypothyroidism following I treatment 

of thyrotoxicosis ranges from 7.46 % to 69 % after one year 
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(14,15,16,17,18), and 29% to 43 % after ten yea rs ( 14,19 ) . 

Each year the incidence of hypothyroidism following 1 131 

trea tment Increases at an estimated annual r a t e of 2 . 7 % 

to 5.0 % (15,20,21). Reasons for the wide ran ge of post 

r 13 1 hyp othyroidism is probably due to disparity in the 

def inition of hypothyroidism and variance in methods o f 

calculating a selected dose (14) . 

The incidence of post r 131 hypothyroidism 1s slightly 

higher in patients over forty years of age and lower in 

patients aged in the twenties and eighties (14) . Beling 

and Einhorn (18) found a hi gher incidence of post r 131 

hypothyroidism in patients under fift y years of age. 

Several studies indicated sex, duration, clinical severity 

of the disease, and number of r 131 doses had no signifi

cant relationship to the frequenc y of post r 131 

hypothyroidism (14,18). However , Be ling and Einhorn (18) 

found that patients cured with one dose of r131 had the 

highest incidence of developing hyp othyroidism. Those 

receiving four or more doses had a lower incidence of 

early or late hypothyroidism. 
131 The size of the initial dose of I appears to be a 

. f . h d 1 f t r 131 maJor actor 1n t e eve opment o - pos 

h "d" ... 1 d f !131 . . hypot yro1 1sm. A low 1n1t1a ose o 1s assoc1ated 

with a lower incidence of early hypothyroidism (2 1,2 2) . 

Douglas (21) observed this but noted that a low initial 

dose of r 131 was followed by a high incidence of late 
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hypothyroidism. Late hypothyroidism is believe d by some 

t o be related to biological factors and the rate o f cell 

di vision rather than dosage (23,24 ) . A low serum T4 is 

the most sensitive index in diagnosing post r 131 

hypothyroidism (25). 

Eller et al found that in 436 thyrotoxic patients, 

one-third gained ten to twenty pounds, one-third gained 

ten pounds or less, 1% gained fifty pounds or more, and 

5 7 o 1 t · h t f t I 1 31 treatment . L f · h . ~ os we1g a er oss o we1g t 

was attributed to loss of edematous fluid in thyrocardiac 

patients and to deliberate weight loss by dieting (26). 

Wing et al folmd weight gain in 69 out of 74 hyperthyroid 

patients after anti-thyroid drug therapy. The approximate 

average weight gain after two months was 10.5 pounds (27). 

Serum T3 and T4 values are frequently used as 

indicators of the metabolic state. Another less 

frequently used indicator of basal metabolic rate IS 

-1 -1 
Specific Weight Loss (SWL) (mg./Kg. /min. ) (2). 

Specific Weight Loss is believed to be a more accurate 

method for determining BMR, however, it is not used as 

often due to the expense of the equipment needed. 

There is little research in the area of food 

consumption and physical activity patterns related to 

thyrotoxicosis and r 131 treatment. Grossie and Turner 

found that in rats of the Sprague-Dawley-Rolfsmeyer 

strain, the more serum T4 , the greater the food 
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co nsumption (37% increase for males, 70% increase for 

females ) . After I 131 treatment th e r e i s cl i nic a l 

evi dence of wei ght ga1n. Since it i s we ll known th a t 

cal oric intake and phy sical activity as wel l as basal 

met abolic rat e play ma j or roles in weight gain of normal 

ind ividuals, it is believed that these parameters need 

. . . . h . . d . h I 131 1nvest1gat1on 1n t y rotox1c pat1ents treate w1t . 

Th . . . 11 . h f I 131 1s 1s espec1a y true s1nce t e rate o post 

hypothyroidism appears to be steadily increasing annually. 



HYPOTHESES 

The null hypotheses to be tested 1n this study we re: 

The re is no significant relationship betwe e n change in 

weight and 1) change in caloric intake; 2) chan ge in 

phy sical activity; or 3) change in serum T4 values 1n 

patients with thyrotoxicosis before and two months after 

. h 1131 treatment Wlt . 

9 



RESEARCH DESIGN 

Methods and Procedures 

Ten male and female patients with thyrotoxicosis 

(ages twenty-five to seventy) treated at Travis Medicine 

Clinic served as subjects for the study. All subjects 

wer e studies on an out-patient basis. The study was 

exp lained to the subjects by the investigator and an 

informed consent form was signed acknowledging the subjects' 

willingness to participate in the study (see appendix A). 

Prior to treat~ent, blood was drawn and serum T4 

values were obtained from the subjects. On the first day 

of the study, subjects were treated with an individualized 

dose of r131 by a physician. Weight of the subjects (lbs) 

was measured and recorded by the investigator. Subjects 

were then given written and oral instructions by the 

investigator to keep a seven-day food diary and seven-day 

physical activity record beginning the day after the 

initiation of treatment (see appendix B). 

Consumption of all food and drink for seven consecu

tive days was recorded on the food diaries (see appendix 

C). Physical activity was recorded on the physical activity 

records ~ (see appendix D). Physical activity was 

categorized into light, moderate, vigorous, and strenuous 

10 
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e xe rcise patterned after a modification of the technique 

used by Stuart and Davis (29) and based on values cited by 

Fl e ck (30). Each category of exercise had the correspondin ~ 

a mount of calories expended for a five minute interval of 

th a t exercise. Exercise not indicated on the physical 

activity record was filled in by the subjects on the bottom 

of the form. 

Data recorded by the subjects on the seven day food 

diaries and physical activity forms were g1ven orally via 

telephone to the investigator daily during the two seven 

day recording periods. This was to provide accurac y in 

the recording process. 

T h f ... 1 Il31 b. wo mont s a ter 1n1t1a treatment su Jects were 

weighed using the same scale on which they were originally 

weighed. Blood was drawn prior to the second recording 

period, and serum T4 values were recorded again at this 

time. The subjects were given new seven day food diaries 

and physical activity records witl1 the same instructions 

and procedures as given during the first week. Each 

subject received a self-addressed, stamped envelope in which 

to mail their records to the investigator. 

During the study interval, a twenty-four hour diet 

recall and twenty-four hour physical activity recall were 

taken three times via telephone by the investigator. This 

occurred every fifteen days between the first and second 

record keeping periods. This was undertaken to determine 
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i f there was a specific pattern of caloric intake ch ange 

and ph y sical activity change over time. 

Limitations 

There were three limitations in the res e ar ch desi gn. 

One limitation was the record keeping tools. Altho ug h the 

s e ve n-day food diary recited dail y via telephone to the 

investigator appeared to be an accurate method in 

calculating caloric intake, the physical activity record 

wa s less accurate. The second limitation was that th e 

s ample size did not exceed ten. Significant results might 

have been obtained had the sample siz e been twenty-five or 

mor e . Such a sample size would have been more appropriate 

i n meeting the assumptions for validity of the statistical 

analysis. The third limitation was the time e lement. Had 

the pre- and post-treatment interval been extended over a 

longer period of time,perhaps a greater wei ght ga in with 

significant differences in dietary, physical activity, and 

serum T
4 

values would have been observed. 

Statistical Analysis 

Data from the seven-day food diaries we re used to 

calculate the daily caloric intake of each subject. Food 

items were given caloric values (kcal) based on Ag riculture 

Handbook 456 (31). An average caloric intake was 

calculated for the seven day period and served as the 

initial value of caloric intake in kilocalories. The same 
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proces s was performed for the seven-day food diaries t wo 

131 mon ths after I treatment. 

Data from th e seven-day physical acti v ity records 

we re used to calculate the daily energy expenditure of each 

subj ect based on the amount of kilocalories expended ( refer 

to appendix B). The average amount of ener gy expenditure 

for the seven day period was calculated and served as the 

ini tial value of physical activity. The same process was 

perfo rmed for the seven-day physical activity records two 

131 months after I treatment. The average amount of energy 

expenditure (kcal) from these records served as the physical 

. . 1 h Il31 actiVIty va ues two mont s post treatment. 

Changes in caloric intake, physical activity, and 

serum T4 values were calculated by substractin g th e initial 

val~es in all cases from the values obtained t wo months 

131 post I treatment. 

The t-Test of Difference was used to determine if 

there was a significant difference in weight, caloric 

intake, physical activity, and serum T4 values before and 

after I 131 treatment. The Pearson Product-Moment 

Correlation (r) was used to determine if a significant 

relationship existed. 



RESULTS AND DISCUS SI ON 

Ten of the subjects comple t ed t he s tudy as p ro po sed. 

Tab le 1 repiesents the initial weight an d weight change 

two months post r 131 treatment . There was a significant 

131 change in weight (p < 0.01) before and after I treat-

rnen t . The average weight gain two months aft e r trea t me nt 

. h r 131 6 ~ d w1t was . ~ poun s. Only two subjects lo s t we i gh t . 

One of these subjects had a serum T4 value within t h e 

no rmal range two months after treatmen t wh il e t he other 

s ubject's s erum T4 value wa s slightly increase d above the 

initial value . This indicated the subject was still 

t hy rotoxic . 

It should be added that because the samp le s i ze was 

relatively small (ten subjects) an abnormal value for any 

subject could influence the results. If a subject lost 

we ight rather than gained weight as expe·cted, the weight 

change might not be as significant. This lS true for all 

of the following data. 

Table ') represents the average caloric intake during !.. 

the first week after I 
131 

treatment as compared to the 

. . k h f r131 average calor1c 1nta e two mont s a ter treatment . 

There was no significant change in caloric intak e before 

and after r 131 treatment (p < 0.44). The aver age caloric 

14 



Subject 

sl 

s2 

s3 

s4 

s5 

s6 

s7 

s8 

S9 

s1o 

+ = weight gain 
- = weight loss 

15 

TABLE 1 

WEIGHT CHANGE OF PATI ENTS WITH 
THYROTOXICOSIS PRE- AND POST 

TREATMENT WI TH I-131 

Initial 
11f t. (l bs ) 

147 

115 

149 

103 

189 

105 

168 

156 

12 7 

179 

Post Treat
ment Wt . ( lbs) 

159 

112 

158 

110 

198 

11 2 

163 

1 71 

131 

185 

Wt. Change* 
(lbs) 

+ 12 

3 

+ 9 

+ 7 

+ 9 

+ 7 

5 

+ 15 

+ 4 

+ 6 

*Significance: t = -3.125 with 9 D. F., 2-tail p < 0.01 

intake during the first week wa s 2086 kil ocal ori es . The 

average caloric intake two months post r 131 
tr ea tment wa s 

1986 kilocalories . The average caloric intake change was 

an estimated 100 kilocalories decrease . 
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TABLE 2 

CALORIC INTAKE CHANGE OF PATIE NTS WITH THYROTO XIC 
PRE- AN D POST-T REATME NT WITH I-131 

Subjec t 

s l 

s2 

s3 

s4 

s5 

s6 

s7 

s8 

S9 

s1o 

Initial Caloric 
Intake Average 

(kca1) 

2820 

2663 

310 0 

14 7 4 

3225 

170 7 

1330 

2660 

871 

1007 

Post-Treatment 
Caloric Intak e 
Average (kca1) 

2499 

2817 

2 760 

1203 

2704 

1197 

198 1 

2666 

12 32 

801 

+ increased caloric intake 
decreased caloric intake 

Ca loric Intake** 
Chan ge (k cal ) 

- 321 

+ 154 

- 340 

- 2 71 

- 521 

- 510 

+ 651 

+ 006 

+ 361 

- 206 

**nonsicrnificance t = 0.816 with 9 D. F., 2-tail p < 0 . 44 
b -

Table 3 represents the physical activity in terms of 

kilocalories expended during initial tre atment and t wo 

months later. There was no si gnificant change 1n physical 

activity patterns before and after r131 
treatment (p < 0.26). 

The estimated avera ge amount of energy expended durin g 
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TABLE 3 

PHYSICAL ACTIVITY CHANGE OF PATIE NT S WITH THYROTOXICOSIS 
PRE- AND POST-TREATMENT WITH I-131 

Subj ect 

sl 

s2 

s .. 
.) 

s4 

s5 

s6 

s7 

s8 

S9 

510 

Initial Physical 
Activity (kcal) 

30 3 

411 

1491 

259 

6 35 

419 

464 

312 

609 

244 

+ = increased activity 
- = decreased activity 

Post-Treatment 
Physical Acti v
ity (kcal) 

30 3 

815 

1092 

319 

1015 

1819 

110 

324 

1084 

244 

Physical** 
Ac tivit y 
Change (kcal) 

0 

+ 404 

- 399 

+ 60 

+ 380 

+1400 

- 354 

+ 12 

+ 4 75 

0 

**nonsignificance t = -1.214 with 9 D.F., 2- tail p < 0.26 

initial treatment was 515 kilocalori es . The esti ma ted 

average amount of energy expended t wo months after tr ea tment 

was 713 kilocalories. The estimated average ener crv b.J 

expenditure chan ge was an increa se of 198 kilocalories. 

Most subj ects appeared to slightly increase their activity 
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pattern even though the change was not significant. 

Perhaps this was because after treatment with r 131 the 

subj ects felt better than prior to treatment. The y may 

hav e experienced less fatigue and muscle weakness due to 

treatment. 

The physical activity record was believed to be an 

i n a ccurate tool since most subjects were less precise in 

r ecording how much time they spent in the stated activities. 

The subjects often had to think back and guess at the 

amount of time spent in the activities. It was difficult 

to record daily activities in five minute int e rvals becaus e 

i t was easy to lose track of time. In contrast, the 

s ubjects always were aware of just what they had eaten that 

d ay. Phoning the subjects daily provided an accurate 

r ecord of food intake. If the subjects for got to record 

the quantity of food eaten that day it was eas y to ask them 

and get the estimate. Thus to get an accurate measure of 

food intake when employing a seven-day food record in a 

s tudy it is best to phone the subjects daily. This not 

only reminds the subjects to keep the record but also 

enables the researcher to ask any questions there might be 

regarding the subjects' intakes. 

Table 4 represents the serum T4 values pre- and 

post-r 131 treatment. Th e serum T4 values decreased 

significantly (p < 0.02) indicating a decline 1n the 

basal metabolic rate (B~ffi). This was believed to have the 
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SERUM T4 CHANGES OF PATIE~TS WITH THYROTOXICOSIS 
PRE- AND POST-TREAT~~NT WITH I-131 

Subject 

sl 

s2 

s3 

s4 

s5 

s6 

s7 

ss 

S9 

s1o 

Ini t ial Serum 
T4 (ug 06) 

20 

15 

13 

14 .5 

49 

23 

23 

19 . 6 

17 

18 . 9 

increased serum T4 decreased ser um T4 

TABLE 4 

Post-Treatment 
Serum T4 (ug %) 

3 . 2 

8 .1 

8. 1 

5 . 4 

2.0 

14.6 

25 . 6 

13 . 5 

4 . 5 

4 . 8 

Serum T * 4 Change Q._Ig Ys ) 

- 16 . 8 

6 . 9 

4 . 9 

9.1 

- 48.0 

8.4 

+ 2. 6 

6 .1 

- 12 . 5 

- 14 . 1 

*significance t = 2.924 wi t h 9 D.F . , 2 - tail p < 0 . 02 

greates t effect on weight galn . In al l cases t he serum T4 
131 

values were we l l ab ove t he normal range before I 

trea t ment . After r 131 treatment three subjects were within 

no rmal range of serum T4 values , two subjects were very 

near the normal range, two subjects were below the normal 

range , and three subjects were above the norm . However , 
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se rum T4 in two out of three subjects with higher than 

norma l serum T4 values had a decrease in serum T4 af ter 

I 131 treatment even thou gh it did not reach normal values . 

On l y one subject had a higher serum T4 value after tr ea t-

t h b f . h I 131 h. b . me n t an e ore treatment w1t . T 1s su Ject wa s 

,.. h h 1 . h f I l 31 one or t e two w o ost we1g t a ter treatment. 

Although there was a sipnificant chan ge 1n weight 

(i ncrease) and a significant change in serum T4 values 

( de crease) the Pearson Product-Moment Correlation (r ) 

r evealed no significant relationship between these two 

var iables (see table 5). The correlation coeffici ent of 

-0. 345 showed a slight negative correlation (between 

weight change and serum T4 change) even thou gh it was 

no t significant. A higher negative correlation coeffici ent 

wa s expected which would have strengthe~ed the relationshi p . 

However, other factors might have accounted for the weak 

correlation. Ingestion of natural or s ynthetic estrogens 

a nd most contraceptive steroid preparations incr eas ed th e 

serum T
4

-binding activity of the principal T4 -binding 

protein, thyroxine-binding globulin (TBG). This produces 

an increase in serum T4 (33). Prolonged use of tranquil

izers (phenothiazines), congenitally high levels of TBG, 

analbuminemia, and massive doses of corticosteroids can 

also increase serum T4 (34). This would influence the 

correlation coefficient had any of the subjects experienced 

the above factors which tend to increase serum T4 . Thus, 
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TABL E 5 

WEIGHT CHANGE VS . SERUM T4 CHANGES 
I N PAT IENTS WITH THYROT OXI COSIS 

Sub ject Weight Ch an ge ( lb s) 

s l + 

s2 

s3 + 

s4 + 

s5 + 

s6 + 

s 7 

s8 + 

S9 + 

5 10 
+ 

+ increased value s 
decreas e d value s 

12 

3 

9 

7 

9 

7 

5 

15 

4 

6 

I 

Pearson' s r = -0 . 345 p < 0.33 

Serum T4 Change (ug %) 

- 1 6 . 8 

6 . 9 

4 . 9 

9 . 1 

- 48 . 0 

8 . 4 

+ 2 . 6 

o . l 

- 12 . 5 

- 14 .1 

other factors besides thyrotoxicosi s c a n i nc rease se rum T4 

and may account f or th e low nega ti ve cor r e la t i on of weigh t 

change and serum T4 chan ge . 

To se e if t he data woul d have p r oduced sign i fican c e 

had other statistic s bee n emp loyed , a Kenda ll' s ta u an d 
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Spea rman's rho were used with the same da t a as p r esent ed 

i n t able 5 . There was no si gnificant r e l a ti onship be t ween 

we igh t change and serum T4 chan ge whe n usi n g these 

s ta tistics. The correlation co ef fic ient s f or Kenda l l ' s t a u 

and Spearman ' s rho were - 0 .2 05 (p < 0 . 41) and - 0 . 258 

( p < 0.4 7) respectivel y . Thus, t he r e wa s eve n a weake r 

correlation using these statistic s th a n when usi n g 

Pea rson's Product- Moment Corr e lation . 

The twenty-four hour rec a ll o f physic a l activi t y an d 

fo od intake taken ever y fifteen da ys be t wee n th e r eco r ding 

p e riods de mon s trated an incons is t ent pa t te rn of food 

in take and physical activity patt e rn s (see t able 6) . Fr om 

t hese data future trends coul d not be p r edi ct ed . Howeve r, 

the validity of the twent y -four hour di e t r e c a ll has b een 

questioned over the year s (3 2). Seven-day f oo d diar i es 

were considered more accurat e . Wh en used in c ombi n a t i on 

with daily phone calls to obt a in th e dat a needed t he seve n 

day food diaries provided an accura t e accoun t of f ood 

intake. 
I 

Even though there we re no si gnificant ch anges in 

physical activity and food int ake patterns pre - and po s t-

131 I treatment, it was benefic i al to look a t t hese v a lues 

on an individua l basis . Tabl e 7 r ep r esents th e we i gh t 

chan ge relat ed to t h e caloric intak e chan ge . Si x out of 

ten subject s gain e d we i gh t whil e t he ir ca lori c in t ake 
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TABL E 6 

CONSECUTI VE 24 -H OUR DI ET AND PHYSI CAL ACT IVITY RE CALL S 
OF PATIE NTS WI TH THYROTOXIC OSIS 

Subj ect 24-Hour Di e t Recall s 24 - Hour Ph ysica l 
(kcal ) Act ivi t y Recalls ( kca1 ) 

2982 76 3 
s1 2 344 35 0 

2422 73 

2380 78 
s2 2025 840 

2490 620 

2668 2027 
s3 35 6 8 2262 

3 7 79 1962 

2 2 7 5 240 

s4 1498 24 0 
1334 240 

3940 1 200 

ss 29 33 1453 
32 76 1440 

1546 1818 

s6 12 32 2496 
826 1 716 

1813 24 0 

s 7 1351 0 
1665 78 

1679 336 

S8 17 78 52 
1964 1 80 

455 16 32 

S9 2 3 7 5 2 394 
953 1 794 

946 559 
510 

9 39 541 
84 2 31 2 



24 

TABLE 7 

WEIGHT CHANGE VS. CALORIC I NTAKE CHANGE 
OF PATIENTS WITH THYROTOXI CO SIS 

Sub ject Weight 

s l + 

s 2 

s3 + 

s4 + 

s5 + 

s6 + 

s7 

ss + 

S9 + 

s1o + 

+ = increased values 
decreased values 

Caloric 
Change (lbs) Chan ge 

12 -

...,. 
+ .) 

9 -

7 -

9 -

7 -

5 + 

15 + 

4 + 

6 -

Inta ke 
( kcal ) 

321 

154 

340 

271 

521 

510 

651 

6 

361 

206 

decreased . One subject gained weight with little change 

in caloric intake. Two subjects lost weight while their 

caloric intake increased. This was not what ~as expect e d 

as most increased weight with a decreased caloric intake . 

This strengthens the opinion that the BMR played the 

major role in the weight gain. 
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Table 8 represents the weight chan ge r e l ated t o th e 

phy si cal activity change. Five out of t en subje cts ga ined 

we igh t with increased physi ca l activit y . Two subjects 

ga ined weight wi th no chan ge in physical activ it y . One 

s ubject gained weight with a decrease in physica l a ctivity 

and two subjects lost weight. In thos e lo s i ng wei gh t, one 

ha d an increase in physical activity and the other had a 

dec rease 1n physical activity . This also was not wh a t was 

expe cted as most subjects gained weight wi th a n in crease 

1n physica l activity. Again th e subjects ma y have engaged 

1n more activities due to better phy si cal we ll-b ei n g afte r 

tr eatment, but the BMR appeared to be the most impor t ant 

fa ctor. 

Table 5 represents the weight chan ge re l a t ed to th e 

se rum T
4 

chan ge . On an individual basis e ight out of t e n 

subjects gai ned weight while serum T4 decreased, and t wo 

subjec ts lost wei ght. Of the two subject s wh o lo s t we i gh t, 

one subject's serum T4 value incre ased after r 1 31 
tr e at

ment while the other subject's serum T4 decrease d . Th us , 

the weight gain appeared to be relat ed main l y to the B01R 

more than any othei variable . However, t he data s upport 

the null hypotheses that t here was no si gnificant relation-

ship between change in weight and 1) chan ge in caloric 

intake; 2) change in physi cal activit y ; or 3) chan ge in 

serum T
4 

values in pa ti ents with t hyrotoxicos i s befor e 

. h !131 and two months after treat ment w1t . 
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TABLE 8 

WEIGHT CHANGE VS. PHYSICAL ACT IVIT Y CHANGE 
OF PATIENTS WITH THYROT OXICOS I S 

Physical 
Sub ject 1Veight Change ( lbs ) Chan ge 

sl + 12 0 

s2 3 + 404 

s3 + 9 - 399 

s4 + 7 + 60 

ss + 9 + 380 

s6 + 7 +1400 

s7 5 - 35 4 

S8 + 15 + 12 

S9 + 4 + 475 

510 
+ 6 0 

+ increased values 
= decreased values 

Activit y 
(kcal ) 

If the average weight gain of 6.1 pounds two months 

after I 131 treatment could be projected into the 

future, then approximately as much as 36 pounds could be 

gained in one year after r131 treatment. Because this 

is excessive weight gain for many indivi dua ls, it is 

important to look at the variables more closel y . The weigh t 

change seems to be most closely associated with a change 
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1n the BMR due to the treatment and not dieta~y and phys ical 

ac tivity patterns, before and after treatment. However, 

changing these variables of dietary intak e and physical 

act ivity might have some effect on the weight change. If 

131 af ter I treatment, patients with thyrotoxicosis decrease 

their caloric intake or increase their physical activit y 

or both as soon as weight gain becomes evident, then per-

ha ps not as much weight would be gained. Decreasing 

caloric intake is believed to have the stronger effect 1n 

limiting weight gain as compared to increasing physical 

activity. Dietary counseling might benefit these patients 

who do not Hish to gain weight by helping them to identify 

their eating habits and by providin g them with information 

on how to watch their weight. 



CONCLUSIO NS 

No significant changes in caloric intak e and phy sic a l 

a ctivity patterns were found before and t wo months a f t e r 

I l31 . h . treatment 1n t yrotox1c subj e cts. Significant c h an ge s 

i n weight and serum T4 values were found be fore and after 

I 131 treatment. Al h h · h · d · · f · 1 t oug we1g t 1ncrease s1g n1 1cant y 

and serum T4 values de creased si gnificantl y , th e relation

ship between weight ga1n and serum T4 value s wa s not 

s ignificant. 

Error was introduced to th e study by th e l ac k o f 

consistency in reporting amounts o f physical a ctivit y on 

the physical activity forms. This was the onl y me thod 

used to determine physical activity . Sub j ect a vail abilit y 

was limited and the sample si ze was small ( t e n s ubject s ) 

which influenced the results of the s tudy . 

The seven-da y food record proved to be an a ccur a t e 

tool to measure food intake when combined wi t h da il y 

telephone calls to the subjects. In t h is way s ubjects were 

reminded to keep the records, and if an y questions aros e , 

they could be ans wered quickly. 

There was a significant chan ge 1n wei ght ( increase ) 

and a significant chan ge in BMR (d e cr ease) as indic a t e d by 

serum r
4 

values with no si gnificant chan ges in foo d int a ke 

28 
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or physical activit y patterns pre- and post-tr eatmen t with 
131 

I This suggested that alterin g the variables of food 

intake (decreasin g it) an d phy sical ac tivity ( increa s ing 

it) or both after r 131 treatment may have aided in p revent-

1ng unwanted weight gain. 



IMPLICATIONS FOR FURTHER RESE ARCH 

Although 6.1 pounds did not appear to be an excessive 

amo unt of weight 131 1n t wo months a ft e r I t he rap y , 

pe rsonal contact with thy rotoxic pati e nt s tre ate d 

p reviously with r131 revealed that as time went on mor e 

weight was gained . In many cases thi s weight was an 

excess ive amount and dietary counselin g was introduc ed . 

The fact that hypothyroidism following r131 tr e atment 1s 

increasing annually also adds to th e al a rm of excess 

weight gain. 

Further investigation is ne eded us ing a l a r ge r sample 

size and more precise measurin g devices to de t ermine i f 

dietary and physical activity pa tt e rn s change befo r e as 

compared to after r 131 treatmen t. A lon ger period t han 

two months could be beneficial in de termining i f we i ght 

gain steadily incre ase d after tre a t me nt . Further inves-

tigation is required to de termi ne if di e ta ry c ouns e lin g 

would actually help these patients to lo se weight . To 

improve accuracy, it is recommended that future studi e s 

using food diaries in the de sign incorpo rat e dail y 

tele phone calls to obtain the needed da ta. 
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INFORMED CONSENT 

PROJECT TITLE: The relationship of weight gain, caloric 

intake, and physical activity in pati ents 

with thyrotoxicosis treated with radio 

iodine. 

PRINCIPAL INVESTIGATOR: Sharon P. Foley, Dietetic Intern 
Graduate Student 

ASSOCIATED INVESTIGATORS: Philip Johnson, M.D. 

INSTITUTION INVOLVED: The Methodist Health Care Center 

PARTICIPANT'S NAME ---------------------------------------------

I ' -------------------------------- , g1ve my permission 

to be enrolled as a participant in this study and realize 

there is NO monetary compensation involved. I understand 

that the subjects select ed must perform the following tasks: 

1. On the first visit to the clinic, have my hei ght 

and weight recorded. After t wo months past the 

initial visit to the clinic, have my weight 

recorded. 

2. Maintain a 7-day food diary beginning the day after 

the initial visit to the clinic, and the day after 

my visits two months past the initial visit. This 

would necessitate my documenting all foods and 

beverages I consume for each seven day time period. 

32 
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I agree to do this in such detail as to include 

the type and quantity of each it em c onsumed. 

3. r-!aintain a 7- day physical activit y r e cord be g innin g 

the same day the food diaries ar e ke pt. This 

would necessitate my documentin g the amount o f 

physical exercise performed on a dail y ba s is for 

the seven day time periods. 

4. I agree to elicit the information recorded on my 

7-day food diaries and 7-day physical activity 

records to Sharon Foley each ni ght durin g the 

recording periods wh en Sharon Foley will t e lephon e 

me. 

5. I agree to elicit a 24-hour dietary recall and 

24-hour physical activity record t o Sh a ron Fol e y 

three times durin g the two month int e rval. This 

will be accomplished via telephone wh e n Sharon 

Foley calls me. 

6. I agree to return the initial 7-day food diary and 

physical activity records to Sharon Fol e y upon my 

next visit to the clinic. I will mail the 7-day 

food diary and ph ysical activit y records recorded 

after my two month visit to the clinic to Sharon 

Foley. I will receive a stamped, s el f -addre s s e d 

envelope to Sharon Foley in order to do this. 

I understand that I will receive detaile d instructions 

concerning completion of the 7-day food diary and physical 
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activity record, and t hat Sha ro n Fol ey Hil l be ava il ab l e t o 

answ~r any questions I may have dur in g t he c ou r se of t he 

study. The procedur e des cr i be d ab ove i nvolves the f o l l owing 

po ss ible risks or discomf ort s : 

A small portion o f my t ime f or t wo - seve n day pe r iods . 

- The delivery o f the 7- d ay foo d diary and physical 

activity records to th e c lin ic . Th e s e may be brough t 

in directl y to the Hea lth Ca r e Ce nt e r or ma il ed . 

- Possible public emb a rra ssment i f s ubj ect s ' names a r e 

accidently r e l eased. 

The possibilit y of public emba rr assme n t wil l be ca r e 

fully controlled for a s a co de number will be ass i gne d to 

each subject. Only th e inves ti ga tor s o f thi s s t udy wi ll 

know the key to this code. 

I underst and that th e info r ma t io n gained in th i s s tudy 

may benefit future patient s wit h t hy r oto x i cosis havi n g 

problems wi th wei ght ga in a f t e r t rea t me n t with rad i o iodine . 

An offer to ans wer all of my ques ti ons rega r d i ng t he 

study has been made. I unde r s t and t ha t I may t e r minate my 

participation in the study at any t i me . 

Date: ------------------------- Partic1pan t' s Lega l Signa tur e 

Printed Name : ----------------------------------------------------
Mailin g Add re ss : ______________________________________________ ___ 

Phone: 
-----.f~1o_m_e _________________________ 

7
0'frf~l~-c-e ________________ __ 
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GE NERAL INST RUCTI ON SHEET 

1 . A da i 1 y f o o d d i a r y s h o u 1 d b e co m p 1 e t e d f o r tho 

seven day periods. The first s hould be gin th e day 

immediately followin g your initi a l tre at me nt wit h r a di o 

iodine. The second should be gin t he day immedi a t e l y 

following your t wo month check-up to th e Health Care 

Center. In order to identify your e atin g h ab its it i s 

necessary to keep an accur a te record of wha t you ea t, 

how much you eat, and wh e n you e a t. You can do thi s 

on the food record forms p rovi de d, ke e p in g i n mi nd t he 

following points. 

Write your name and th e date at th e top of th e 

food record. In the first column, Time , writ e doHn th e 

exact time you consume any foo d or drin k ( e xcep t p l ain 

water). For exaJTtple, if you have br e a kfas t a t 8 : 00 a .m., 

write down "8:00 a.m." 

The next t wo coluJTtns ar e f or li s t i ng t h e amount 

and a description of each food and be vera ge you 

consumed. For example, 1/ 2 cup oran ge . . I 
JUlCe, '-

pancakes, 4 tablespoons map l e s y rup , 6 o z . cof f ee, 1 

tsp. sugar, etc. A compl e te descri p ti on o f e a ch f ood 

item, including preparat i on, is extr eme l y i mp ort ant. 

"Chicken breast, skinned, coated with flo ur and fried 
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1n oil "tells what you really ate." 

It is a good idea to measure foods to ge t some idea of 

what 1/2 cup of s omethin g looks l ike , even though yo u 

may not measure every it em every ti me . I f not sure of 

the amount of something you cannot measure, describe 

its size, such as 6 in. x 4 1n. x 1/2 in. slice round 

steak, baked with nothing added. 

Everything except plain wa ter must be wri tt en 

down. Remember to include coffee, t ea , diet drinks, 

and snacks. Do not forget the sugar and cream in the 

coffee, the margarine on th e bread, or the dressing on 

the salad-- and the amount of each. If you eat a 

casserole dish, describe the amount consumed. Examp l e , 

1/2 cup broccoli casserol e . List th e in gredien t s 

giving an estimate of the amounts. Example , 1/3 cup 

broccoli, 1 tbsp. rice, 2 tbsp. cheddar ch eese . 

Two last points: the best t ime to do the food 

record is right after you eat. Do not ~ait until 

evening to fill out your fo od r ecord . And please be 

as accurate as possi~l e . 

2 . The amount · o f ex e r c i s e per f o r me d s h o u 1 d be r e co r de d f o r 

the same two-seven day periods as stated above on t he 

physical activity record s (enclosed). Ea ch box on the 

record represents a five minute time interval; heavy 

lines represent fifteen minute intervals, and each ro w 

represents one hour. Put a check mark in the box(es) 
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which correspond to the amount of time spent in the 

particular activity listed. If you engage in activities 

.not included in the list indicate the activity and the 

ti~e spent on this activity on the bottom of the sheet. 

You need not include every minute of the da y . Just 

periods of physical activity exerted. If your job 

includes heavy manual labor, please describe your 

duties such as lifting boxes, carrying metal cases, 

etc., and the hours spent on these. 

Thank you for being a part of this study. Please 

be advised that all information will be kep confide~ial. 

If you should have nay questions at any time during 

the study, please don't hesitate to call me (collect 

if necessary). 

Sharon P. Foley 

(713) 669-0206 
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PHYSICAL ACTIVITY RECORD 

Li ght exercise-each box 5 minutes 13 calories 

Preparing/cooking food 
tvashing dishes 
Dusting 
Hand washing small articles 
Ironing 
Walking (3 miles/hour) 
Rapid typing (50 words/min.) 
Of f icework done standing 

Moderate exercise-each box 

Making beds 
Mopping/scrubbing/sweeping 
Li ght polishing/waxing 
Laundering by machine 
Light gardening 
Light carpentry 
Walking (5 miles/hour) 
Badminton 
Volleyball 
Activities while standing 

which require moderate 
arm movement 

Vigorous exercise-each box 

Heavy scrubbing/waxing 
Hanging out clothes 
Stripping beds 
Bowling 
Golfing 
Gardening 

Strenuous exercise-each box 

Swimming 
Tennis 

H I 
I I I 

H--~-. 
I I I 

5 minutes 20 calories 

u 
5 minutes 30 calories 

5 minute s 50 calories 

I 

Jogging/running (5.5 miles/hour) 
Bicycling 
Dancing 
Skiing 
Football I 
Baseball 
Handball 
Racquetball 

Other Activities Not Listed: 

I 
I 
I 
I 
I 

I 

I 
I 
I 

f 

I 
i 
I 

! 

I 

I 

Activity Time Spent on Activity 
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I 
I 

I 
I 
i 

I 
' 

I 
I I 

I 

-

I 

I I I 
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