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Abstract  23 

Object ives  This  s tudy a imed to  evaluate  s tudents ’  subject ive  symptoms 24 

associated with exposure to  low level s  of  formaldehyde (FA)  during a  25 

gross  anatomy course and  to  survey how the  r isk  of  subject ive  symptoms 26 

was af fected  by exposure to  FA.  27 

Methods  We conducted  three  quest ionnaire surveys  of  125 s tudents  28 

enrol led  in  an  anatomy course  (FA exposure group)  and 124  s tudents  no t  29 

enrol l ed  in  the course  (FA nonexposure  group)  before,  dur ing,  and 6 30 

months  af ter  the  course .  The quest ionnai re included  quest ions  inqui r ing 31 

about  subject ive  symptoms ,  sex ,  age,  and a l lergies .  We analyzed 32 

di fferences  in  the prevalence of  subject ive  symptoms in di s t inct  survey 33 

periods.  Furthermore,  we analyzed the  relat ionship  between the  subject ive 34 



4 

 

symptoms and exposure to  FA after  adjust ing for  al lergy,  sex ,  and  age  35 

using mult iple logis t ic  regress ion analysis .   36 

Resul ts  The prevalence  of  some of  the  ocular ,  nasal ,  and nonspeci f ic  37 

symptoms in  the  FA exposure  group  was low before the  course ,  increased 38 

during the course ,  and decreased 6 months  af ter  the  course.  A s ignif icant  39 

pos i t ive  relat ionship  was observed  between exposure  to  FA and some 40 

symptoms after  adjust ing for  al lergy ,  sex ,  and  age .   41 

Conclusions  We ident i f ied  some concre te  symptoms  associa ted  with 42 

exposure to  FA. We sugges t  that  the  exposure  to  low levels  of  FA 43 

in f luences  s tudent s ’  subject ive symptoms.    44 

 45 

 46 

47  
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Introduct ion  48 

In  Japan,  medical  s tudents  and  lecturers  are expo sed  to  formaldehyde 49 

(FA) during gross  anat omy dissect ion courses .   There  is  cause for  concern  50 

that  thi s  exposure level  t r iggers  FA-associated  symptoms ,  including 51 

headache,  fa t igue,  and i rr i t at ion  of  the  eyes ,  nose,  and throat .  Fur thermore , 52 

exposure to  FA dur ing dissect ion  c lasses  may induce specif ic  IgE,  but  not  53 

IgG,  against  FA-albumin [1] .  Experiments  on animals  have a lso  54 

demonst rated  that  inhalat ion  of  FA has  been  shown to  inhibi t  l earning and  55 

memory performance in  mice [2] .  In  addi t ion ,  other  animal  experiments  56 

have demonst rated that  even the inhala t ion  of  low levels  (0 .1 ppm) of  FA 57 

affected oxidant  s t ress  in  a  t i ssue -speci f ic  manner [3] .   58 

To reduce exposure  to  FA during d issect ion  classes ,  many Japanese 59 

universi t i es  have measured FA concent rat ion s  in  gross  anatomy 60 
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laboratories  and performed laboratory repai r  work ,  which has  led  to  61 

improvements  of  l aboratory envi ronment  [4-8] .   62 

In  our  univers i t y,  we have taken  countermeasures  to  reduce exposure  to  63 

FA during dissect ion classes  s ince  2006.   We a t tempted  to  r educe the 64 

indoor levels  of  FA in a  gross  anatomy dissect ion room using a  s tepped 65 

intervent ion  between 2006 and  2008 [9-  10] .  Fur thermore ,  l a rge-scale 66 

repai r  work was  performed between  January and March 2011.  The repai r  67 

work comprised the insta l lat ion  of  dissect ion  tab les  equipped with local  68 

vent i la t ion sys tems and the renewal  of  t he  general  vent i la t ion sys tem.  69 

After  these improvements ,  the indoor  levels  of  FA decreased by near ly 70 

90% compared  with  the levels  observed  in  2008.  To assess  the  ef fect s  of  71 

this  repai r  work,  we a lso  conducted  a  quest ionnai re  survey to  inqui re 72 

about  subject ive  symptoms before and  after  these large-scale  repai r s .  Af ter  73 
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the repai r  work,  the  number of  individuals  with subject ive  symptoms  74 

signi f icant ly decreased in  2011 ;  however,  not  al l  symptoms d i sappeared 75 

[11] .  There are very few studies  that  have assessed  the heal th  ef fec ts  of  76 

exposure to  post - repair  FA levels  on medical  s tudents  and exper imenta l  77 

animals  with  the except ion of  our previous  s tud ies [11-  12] .  Therefore ,  i t  78 

i s  necessary to  cont inue measuring the  indoor FA concentra t ions and  79 

devise  further  s t rategies  a imed at  reducing exposure  to  FA even in  an 80 

envi ronment  of  low FA levels  within  the  exposure  l imits  set  by the Japan 81 

Society for  Occupat ional  Heal th  (0.1ppm) [13] .   82 

 In  our  previous  s tudy,  we  evaluated  the prevalence  of  subject ive 83 

symptoms in  s tudents  who enrol led in  a  gross  anatomy course  af ter  l arge -84 

scale  repai r  work at  our  univers i t y.  Al though the  prevalence of  many 85 

subject ive  symptoms increased during the  course compared  wi t h  the  86 
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prevalence before  the  course,  the  prevalence  of  many s ymptoms decreased  87 

6 months  af ter  the  end of  the course [12] .  However ,  the increased  88 

prevalence of  many subject ive  sym ptoms during the course  may be  caused 89 

by factors  other  than exposure  to  FA such  as  seasonal  al lergy,  sex ,  and  age .  90 

In  th is  s tudy,  to  assess  the  speci f ic  ef fect  of  exposure  to  low levels  of  FA 91 

on s tudents ’  subject ive symptoms ,  we d is t r ibuted  quest ionnai res  about  16 92 

subject ive  symptoms and al lergies  to  two groups of  col lege  s tudents ,  93 

enrol led  or  not  in  the anatomy course  and compared t rends between the  94 

groups .  We al so  aimed to evaluate speci f ic  subject ive symptoms 95 

associated with exposure to  FA and whether  the  r isk of  subject ive 96 

symptoms increased  among s tudents  by exposure to  FA.  97 

 98 

Materials  and Methods  99 
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Study populat ion  100 

The s tudy populat ion comprised 12 4 f i rs t -year  medical  s tudents  and  125 101 

second-year  medical  s tudents  at  Kurume Univers i t y’s  School  of  Medicine .  102 

All  second-year  s tudents  were  enrol led  in  af ternoon gross  anatomy c lasses  103 

between Apri l  and July 2013.  None of  the  f i rs t -year  s tudents  had 104 

previously enrol led in  gross  anatomy courses .  The second-year  s tudents  105 

enrol led  were  des ignated ‘FA exposure  group’ ,  and  the  f i rs t -year  s tudents  106 

not  enro l led  were des ignated ‘FA non exposure group ’.   107 

 108 

Study design   109 

The s tudents  completed  sel f -adminis tered  quest ionnai res  three  separate  110 

t imes:  Apri l  2013 ( immediately before the  course) ,  May 2013 (dur ing the 111 

course) ,  and  January 2014 ( 6 months  af ter  complet ion  of  the course) .  The 112 
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quest ionnai re  included  quest ions on  16 subject ive symptoms associated  113 

with eye ,  nose,  and  throat  complaints ,  as  wel l  as  unident i f ied complaints ,  114 

and age ,  sex ,  and a l lergies  diagnosed  by a  doctor .  The responses  to  115 

quest ions  about  the  f requency of  subject ive symptoms  were  “never ,”  116 

“sometimes,”  or  “of ten.”  We examined the  re lat ionship  between exposure  117 

to  FA and subject ive symptoms  using mult iple logis t ic  regression analys is ,  118 

and the symptoms ident i f ied were  independent ly associated with exposure 119 

to  FA during the  course.   120 

We simultaneously measured the  indoor  FA levels  at  5  locat ions  during a  121 

gross  anatomy class  on  the  same date  the quest ionnaires  were completed .  122 

We selected the  FA levels  in  the  d issect ion  room in May 2013 as  the 123 

representat i ve  FA level  during the  course,  because those levels  were  124 

measured during the  thoracotomy procedure,  and  we expected  the  FA level  125 
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would  be  the  highes t  dur ing that  procedure  rela t ive  to  al l  other  c lass room 126 

pract ices .  For thi s  purpose ,  we col lected 10 L of  ai r  a t  a  f low ra te  of  0 .5  127 

L/min at  a  height  of  1 .2 m above the  f loor  using a  por table  pump (Gastec 128 

GSP-250FT) and determined the  indoor  FA levels  using high-performance 129 

l iqu id  chromatography ( HPLC) [14] .   130 

 131 

Stat is t ical  analysis  132 

Students  who answered  that  they sometimes or  often  exper ienced each  133 

subject ive  symptom were classi f ied as  having those subject ive symptoms.  134 

We calculated  the  percentage  of  s tudents  having each  subject ive symptom  135 

in  relat ion  to  the total  number of  s tudents  enrol led and labeled this  136 

category “prevalence of  subject ive  symptoms.”  Dif ferences  in  the  137 

prevalence of  each subject ive symptom in each survey per iod  were  138 
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compared  us ing Cochran ’s  Q tes t  and  McNemar 's  t es t .  Mult iple logis t ic  139 

regression analys is  was performed cons ider ing the  presence  or  absence of  140 

subject ive  symptom s as  the  dependent  variable ,  and  considering the  141 

exposure  to  FA,  al lergies  diagnosed by a doctor  (with or  wi thout  a l lergy 142 

symptoms),  sex ,  and  age  at  basel ine  (cont inuous  variab le)  as  the  143 

independent  variables  in  each survey period .  The prevalence of  each  144 

subject ive  s ymptom, sex  and a l lergies  were  s tat is t ica l ly compared between 145 

the FA exposure  group and  the  FA nonexposure  group us ing  the  chi -square 146 

tes t .  Dif ferences  in  age  were s tat i s t i cal ly compared between the  two 147 

groups  us ing the unpaired t - tes t .  Al l  s ta t is t i cal  ana lyses  were performed 148 

using IBM SPSS Sta t is t ics  software  for  Japan  vers ion  19.  The s ta t is t i ca l  149 

signi f icance was  two- ta i led  and set  at  P  <  0 .05 for  al l  analyses .   150 

 151 
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Ethical  considerat ions   152 

This  s tudy was approved by the Research Eth ics  Commit tee of  Kurume 153 

Universi t y.  Al l  part icipants  were informed about  the content  and 154 

object ives  of  thi s  s tudy,  and  the  response  to  the quest ionnaire was  155 

considered as  consent  to  part icipate.   156 

 157 

Resul ts  158 

We analyzed  the  answers  of  123 second-year  medical  s tudents  and  114 159 

f i rs t -year  medical  s tudents  f rom the quest ionnai res  adminis tered before,  160 

during,  and 6 months af ter  the  course  ( the  response rate was 98.4% for  the  161 

second-year  s tudents  and 93 .9% for  the  f i rs t -year  s tudents ) .   162 

Table 1  shows the characteris t ics  of  the  s tudy populat ion in  May 2013.  163 

The mean age  d if fered  s ignif icant ly between the two groups.  No 164 
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signi f icant  d if ferences  between sex  and  a l lergy h is tory were observed  165 

between the two groups .   166 

Figure 1 shows the prevalence of  each subject ive  symptom  before,  dur ing,  167 

and 6 months af ter  the  course  in  the FA exposure group .  There  were  168 

signi f icant  d if ferences  in  the  prevalence of  subject ive  symptoms such as  169 

eye soreness ,  eyes t rain,  i t chy eye ,  t ear ing,  i t ching of  nose ,  nasal  170 

obs truct ion ,  sore throat ,  fat igabi l i t y,  and l i s t l essness  among three  survey 171 

t imes .   172 

Figure 2  shows  the  prevalence of  each  subject ive  symptom before,  during,  173 

and 6 months af ter  the  course in  the FA nonexposure  group.  There were  174 

signi f icant  d if ferences  in  the  prevalence of  subject ive  symptoms such as  175 

i tching of  nose ,  runny nose,  sore  throat ,  d ry throat ,  fat igabi l i t y ,  and  176 

l i s t l essness  among three  survey t imes .   177 
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Table 2 shows the odds ra t io s  (ORs) of  subject ive symptoms in the  FA 178 

exposure group compared with the FA nonexposure  group in each  survey 179 

period .  During the anatomy course ,  a  s igni f icant  posi t ive relat ionship was  180 

observed between exposure to  FA and  tearing (OR 2.62;  95% confidence 181 

interval  [CI]  1 .36-  5.04),  fat igabi l i t y (OR 2 .42;  95% CI 1 .38 -  4.26),  eye  182 

soreness  (OR 2 .35;  95% CI 1.30 -  4.27) ,  l i s t l essness  (OR 2.09;  95% CI 183 

1.19- 3.66),  eyes t ra in  (OR 1 .82;  95% CI 1 .07-  3 .14) ,  and  i tch ing of  nose 184 

(OR 1 .76;  95% CI 1 .01 -  3.06)  af ter  adjust ing for  the  variables  al lergy,  sex ,  185 

and age .  Before  the  course and  6  months  af ter  the  course ,  no s igni f icant  186 

pos i t ive  relat ionship was observed  between exposure  to  FA and  subject ive  187 

symptoms,  whereas  there were  s igni f icant  negat ive  relat ionship between 188 

exposure to  FA and  some subject ive symptoms .  189 
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Table 3 shows the ef fec ts  of  al lergy and  sex  (being female)  on subject ive 190 

symptoms us ing  logis t ic  regression  analys i s  during the gross  anatomy 191 

course.  The symptoms  s igni f icant ly associa ted  wi th  al lergy  during the  192 

course were runny nose (OR 2.85;  95% CI 1.62-  5 .03) ,  i t ching of  nose  (OR 193 

2.78;  95% CI 1.58 -  4.90),  and  nasal  obs truct ion ( OR 2.30 ;  95% CI 1.31 -  194 

4.06).  The symptom s s igni f icant ly associated with being female  dur ing the 195 

course were dry eye  (OR 2 .43;  95%CI 1 .30 -  4 .53) ,  i t chy eye (OR 2.42;  196 

95%CI 1.29- 4.53),  and fat igabi l i t y (OR 2.06 ;  95%CI 1.10 - 3.88).   197 

The mean FA levels  ( s tandard deviat ion) across  5  locat ions  in  the 198 

dissect ion room  dur ing the  thoracotomy procedure was 0.11  (0.02) ppm.  199 

The volume of  the d issect ion  room was  1,133  m 3  and  the  f loor  area  was 200 

357 m 2 .  There  were  31 dissect ion  tables  in  th is  room. The a i r  exchange 201 

rate in  thi s  room was 16.8 per  hour .   202 



17 

 

 203 

Discussion   204 

We examined the speci f ic  ef fec ts  of  exposure to  low levels  of  FA —, i .e . ,  205 

levels  with in the  exposure  l imit s  se t  by the  Japan Society for  Occupat ional  206 

Health—,  on s tudents’  subject ive  symptoms dur ing an  anatomy course  by 207 

simultaneous ly comparing the  heal th  s tatus  of  s tudents  enrol led  and not  208 

enrol led  in  the  course .  In  the FA exposure  group,  there  were s igni f icant  209 

di fferences  in  the prevalence of  eye  soreness ,  eyes t rain ,  i t chy eye ,  t earing,  210 

i tching of  nose ,  nasal  obst ruct io n,  sore  throat ,  fat igabi l i t y,  and 211 

l i s t l essness  among three survey t imes .  The prevalence  of  these seven  212 

symptoms except  for  i t chy eye  and nasal  obst ruct ion was  low before  the  213 

course,  increased during the  course ,  and  decreased 6 months  af ter  the  214 

course.  However ,  the prevalence  of  these symptoms in the FA nonexposure  215 
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group was  low during the course  or  gradual ly increasing as  t ime 216 

progressed.  Therefore,  these  resu l ts  suggest  that  exposure to  low levels  of  217 

FA during the  course had  an impact  on ocular  symptoms,  n asal  symptoms,  218 

and non-speci f ic  symptoms.   219 

In  the  FA nonexposure  group,  the prevalence  of  some eye and nose 220 

complaints  before  the  course was  higher than  th a t  observed  during the  221 

course.  This  could  be due to  seasonal  factors  such  as  pol len  a l lergies  and 222 

other  al lergies ,  as  we showed previous ly [12] .  However,  in  the  FA 223 

exposure group,  the  prevalence  of  some symptoms during the  course was  224 

higher  than that  observed  before  the  course .  This  resul t  suggests  that  225 

exposure to  FA inf luenced the  symptoms more  s t rongly than seasonal  226 

variables .   227 
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During the  course ,  a  s igni f icant  posi t ive  relat ionship  was observed 228 

between exposure to  FA and  some ocular ,  nasal ,  and  non -speci f ic  229 

symptoms after  adjust ing for  al lergy,  sex ,  and  age .  There  were  no 230 

signi f icant  subject ive  symptoms  that  ORs were  more  than one before the 231 

course and  6  months af ter  the  course,  whereas  ORs of  some subject ive 232 

symptoms were less  than one s igni f icant ly before the course and  6  months 233 

after  the course (Table 2) .  Therefore,  i t  has  been  suggested  that  the  234 

exposure to  low levels  of  FA great ly influences these  symptoms.  The 235 

resul ts  of  the  present  s tudy were  in  agreement  with those of  our  previous 236 

study in  which  the prevalence  of  many symptoms had decrea sed 6 months  237 

after  the course [12] .   238 

Some nasal  symptoms were  also s igni f icant ly associated  wi th al ler gies .  In  239 

this  respect ,  special  care should be taken to  avoid worsening the al lergy 240 
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outcomes  among individuals  who have a l lergies .  Several  s t rategies  can be  241 

implemented  to  achieve  th is  goal ,  including the real locat io n of  individuals  242 

who have al lergies  to  safety l aboratory zones  where  FA concent rat ions  are  243 

lower ,  promotion of  a l lergy therapies ,  and the provis ion of  thorough 244 

inst ruct ions  on  the  use of  personal  protect ive equipment  (PPE) .  In  addi t ion ,  245 

we showed that  some  symptoms were s igni f icant ly associated  with  sex .  246 

Female  s tudents  tended to complain  more about  thei r  symptoms compared 247 

with male  s tudents ,  a  resul t  tha t  was  a lso s imilar  to  that  of  our previous  248 

study [9,  15-  16] .  Therefore,  future  effor ts  should focus  on  a t tempts  to  249 

minimize  s tudents’  exposure to  FA and promote safety educat ion  250 

part icularly for  s tudents  who have  al lerg ies  and  for  female  s tudents .   251 

To minimize s tudents ’  exposure to  FA, we recommend the  use of  PPE  252 

such  as  gas  masks and eye  protector s .  In  this  s tudy,  the  percentage  of  253 
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students  using PPE was very low.  Only four s tudents  (3 .3%) wore  hal f -254 

mask a ir -puri fying respi rators  for  FA (gas  mask s)  or  masks  with act ivated  255 

carbon f i l t e rs .  However,  most  s tudents  (92.7%) wore d isposable non -256 

woven masks ,  which do not  prevent  exposure  to  FA (s imple mask s) .  In  257 

addi t ion,  only four  s tudents  (3 .3%) wore eye  protector s .  The ef f icacy of  258 

wearing PPE to prevent  subject ive symptom s has  been  addressed in  a 259 

previous  s tudy [17] .  In  our  s tudy,  we analyzed  the  associat ion  betw een 260 

wearing PPE for  FA and the  occurrence  of  subject ive symptoms and no 261 

signi f icant  associat ion was  found.  One explanat ion for  th is  resul t  i s  that  262 

we did  not  evaluate  the eff i cacy of  PPE in reducing subject ive  symptoms 263 

because only a  few students  wore PPE for  FA. Another  reason is  that  264 

students  having subject ive symptoms might  have worn PPE to suppress  265 

these symptoms.  Fif ty- four (45 .8%) of  the  118 s tudents  who wore masks —, 266 
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including gas  masks  for  FA,  masks  with  act ivated carbon f i l te r ,  o r  s imple  267 

masks—, and three  (75.0%) of  the  four s tudents  who wore eye  protectors  268 

repor ted  that  they fel t  more  comfortab le  wearing masks  and eye  protectors .  269 

In  addi t ion ,  we bel ieve  that  s imple masks are ef f icien t  only in  cases  in  270 

which FA concent ra t ions are low.   It  i s  essent ia l  to  wear  su i table PPE and 271 

encourage many s tudents  enrol led  in  the  course  to  use gas  masks  and eye  272 

protectors  by a l lowing the s tudents  to  t ry them on or  borrow them.  273 

The FA level  of  one  laboratory s i te  evaluated on  the  day of  the 274 

quest ionnai re  survey was  wi thin the exposure  l imit s  se t  by the  Japan 275 

Society for  Occupat ional  Heal th  (0.1  ppm) [13] .  A previous  s tudy 276 

repor ted that  the  o lfactory threshold of  FA was  between 0 .06 and 0.07  277 

mg/m 3  (between 0.048 and  0 .056 ppm),  and many individuals  t end to  278 

exper ience i r r i ta t ive  symptoms when the  FA concent rat ion  exceeded thi s  279 
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th reshold [5] .  In  the present  s tudy,  the FA level  exceeded  the  o lfactory 280 

th reshold  of  FA. Therefore  s tudents  would  have tended to  experience 281 

i r r i t at ive  symptoms by FA .  282 

The present  s tudy has  two l imitat ions.  The f i rs t  l imi ta t ion is  the ef fec t  of  283 

behaviors  other  than the anatomy pract ice  on  subject ive  symptoms.  The 284 

act ivi t i es  at  a  univers i t y such as  other  pract ice,  l ecture  or  c lub  and  off -285 

campus  act ivi t i es  such  as  part - t ime jobs  that  inf luence  s tudents ’  s t ress  286 

responses  in  the  survey may be  di fferent  for  each  grade.  The dis turbance s  287 

in  the l i fes tyle  by these act ivi t ies  might  af fect  thei r  subject ive symptoms.  288 

However ,  we could  not  assess  act ivi t i es  other  than the anatomy pract ice 289 

with our quest ionnair e.  Addi t ional ly,  the s t ress  of  s tudents  may increase  290 

because s tudents  are medical ly knowledgeable  about  the  harmful  effect s  of  291 

FA.  We should  evaluate  the s t ress  levels  caused by the  anatomy pract ice 292 
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i t sel f  and  other  events  by using a  s t ress  scale ,  together  with our  293 

quest ionnai re .  By doing thi s ,  we can assess  the  psychological  influence of  294 

exposure  to  low levels  of  FA and the s t re ss  responses  caused  by var ious 295 

fac tors .   296 

The second l imi tat ion is  the  ef fect  of  o ther  chemicals  on  subject ive 297 

symptoms during the anatomy pract ice .  At  our  univers i t y,  s tudents  di ssect  298 

cadavers  f ixed wi th  3.7% FA. After  every c lass ,  s tudents  spray an  299 

ant imycot ic  agent  on the surface o f  the body of  the donor.  The ant imycot ic 300 

agent  consis ts  primari ly of  N ,  N -d imethyl -N ' -phenyl -N ' - sul famide.  Traces  301 

of  these chemical  substances in  agent s  tha t  remain  after  previous  courses  302 

may have influenced the s ubject ive  symptoms.  We est imated  that  the  303 

effect  of  the  ant imycot ic agent  was l i t t l e  i f  any because s tudents  sprayed  a 304 

small  amount  of  agent  af te r  each  class .  Al though there  was a possibi l i t y 305 
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that  s tudents  had  been  exposed to  chemical  substances during o ther  306 

pract ices ,  we confi rmed that  s tudents  were  not  exposed to  chemicals  307 

around the same t ime as  the anatomy pract ice.   308 

In  th is  s tudy,  we aimed to assess  speci f ic  ef fect  of  exposure to  FA on 309 

students’  subject ive  symptoms during the  anatomy course .  Accordingly,  310 

we ident i f ied some concre te  symptoms such  as  ocular  symptoms,  nasal  311 

symptoms,  and non-speci f ic  symptoms associated wi th exposure to  FA 312 

after  ad jus t ing for  a l lergy,  sex ,  and age  using mult iple logis t ic  regress ion 313 

analys i s .  We wil l  cont inue to  monitor  s tudents ’  heal th  s ta tus  by using 314 

these symptoms as  an index .  In  addi t ion ,  we intend to  inves t igate the  315 

effect  of  the  exposure to  low levels  of  FA on  s tudents ’  l earn ing by using 316 

object ive performance indexes.   317 

 318 
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Table 1 .  Characteri s t ics  of  the s tudy populat ion in  May 2013  394 

*P <0.05 ;  **P <0.01.  395 

 396 

【Table  can  be found in another  at tached f i l e .】  397 

398 
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Table 2 .  Odd rat ios  of  subject ive  symptoms in FA exposure group 399 

compared  wi th  FA nonexposure  group in  each survey period  400 

*P <0.05 ;  **P <0.01.  401 

a  The dependent  variab le  was the  presence or  absence of  each subje ct ive 402 

symptom;  independent  variab le s  were exposure to  FA (grade),  al lergy,  sex ,  403 

and age .   404 

b  We defined the  odds  rat ios  of  each subject ive  symptom in  the  FA 405 

nonexposure  group as  1 .  406 

 407 

【Table  can  be found in another  at tached f i l e .】  408 

409 
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Table 3 .  Effect  of  a l lergy and  sex  (being female)  on  subject ive symptoms 410 

using logis t ic  regression analys is  during a gross  anatomy course  411 

*P <0.05 ;  **P <0.01.  412 

a  The dependent  variab le  was the  presence or  absence of  each subject ive 413 

symptom;  independent  variab le s  were exposure to  FA (grade),  al lergy,  sex ,  414 

and age .   415 

b  We defined the  odds  rat ios  of  each subject ive  symptom in  the  FA 416 

nonexposure  group as  1 .  417 

 418 

【Table  can  be found in another  at tached f i l e .】  419 

420 
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Mi ho k o  Mo r i ,  e t  a l .  (F i g .  1 )  421 

Fig .  1  422 

 423 

【Figure  can  be found in  another  at tached  f i l e .】  424 

425 
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Mi ho k o  Mo r i ,  e t  a l .  (F i g .  2 )  426 

Fig .  2  427 

 428 

【Figure  can  be found in  another  at tached  f i l e .】  429 

430 
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Figure legends  431 

Fig .  1  Prevalence of  subject ive  symptoms before ,  dur ing,  and  6  months  432 

after  a  gross  anatomy course in  the  formaldehyde (FA) exposure group .  433 

*Difference between the  prevalence  before  the  course  or  dur ing the  course  434 

and 6 months af ter  the course ,  P  <  0.05;  ** di f ference between the 435 

prevalence before  the  course or  during  the  course  and 6 months  af ter  the  436 

course,  P  < 0.01 .  437 

 438 

Fig .  2  Prevalence of  subject ive  symptoms before ,  dur ing,  and  6  months  439 

after  gross  anatomy course in  the  formaldehyde (FA)  nonexposure  group .  440 

*Difference between  the  prevalence  before  the  course  or  dur ing the  course  441 

and 6 months af ter  the course ,  P  <  0.05;  ** di f ference between the 442 
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prevalence before  the  course or  during  the  course  and 6 months  af ter  the  443 

course,  P  < 0.01 .  444 


