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OBJECTIVE: To compare  outpat ients '  unders tanding  of  medi-  
cat ion  dos ing ins truct ions  wri t ten  in terms of  dai ly fre- 
quency  wi th  pat ients '  understanding  of  ins truct ions  speci fy-  
Ing hourly  intervals .  

DESIGN: Prospect ive  cohort  s tudy  involv ing pat ient  inter- 
views.  

SETTING: A univers i ty  hospi ta l  outpat ient  pharmacy.  

PATIENTS: Five hundred pat ients  present ing  new and refill  
prescr ipt ions  to  the  hospi ta l  outpat i ent  pharmacy.  

INTERVENTION: Pat ients  were interviewed us ing  a standard- 
i zed  quest ionnaire .  

MEASUREMENTS AND MAIN RESULTS: Of the  71 pat ients  
wj'th prescr ipt ions  spec i fy ing  dos ing ins truct ions  in hourly  
intervals  (e.g., q6h), 55  (77%) mis interpreted  the  recom- 
m e n d e d  frequency  of  dosage compared with  only  4 (0.93%) of  
the  4 2 9  pat ients  wi th  dos ing  ins truc t ions  spec i fy ing  daily 
frequency  (e.g., qid] (relative r isk 83; 95% conf idence  interval  
31-200) .  This difference remained when  pat ient  subgroups 
were evaluated  by educat ion  level ,  new versus  refill prescrip- 
t ions ,  and analges ic  versus  nonanalges ic  medicat ions .  

CONCLUSIONS: This s tudy  indicates  that  the in tended  dos ing 
regimen is frequent ly  misunders tood  when  the phys ic ian  
wri tes  outpat i ent  prescr ipt ions  in hourly  intervals .  To pro- 
m o t e  opt imal  pat ient  compl iance ,  the  outpat ient  prescrip- 
t ion  label should  s ta te  the  number of  t i m e s  a day a medica-  
t ion  is  to  be  taken.  
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p atient  compliance is impor tant  in achieving optimal 

t rea tment  outcomes.  Poor compliance is frequently a 

cause  of subopt imal  t rea tment  of medical illness and of- 

ten resul ts  in adverse side effects and dangerous  toxici- 

ties. Among the many  important  components  of pat ient  

compliance are unrealist ic expectations by the physician, 

such  as asking a pat ient  to take medication too frequently 

or in the middle of the night; a patient 's  lack of under-  

s tanding of the importance of proper  t reatment;  and a 

lack of reinforcement over time. The physician m u s t  effec- 

tively and explicitly communica te  the directions for drug 

therapy to the pat ient  ff the patient  is expected to follow 

the intended instructions.  
Haynes and coworkers defined compliance as "the ex- 

tent  to which a person 's  behavior (in terms of taking med- 

ications, following diets, or executing lifestyle changes) 

coincides with medical or heal th  advice. "1 However, sev- 

eral s tudies  have suggested that  noncompliance often re- 

sui ts  from a lack of agreement  between what  the pat ient  

thinks he or she is supposed to do and what  the physi- 

cian actually wants  the pat ient  to do. 2-5 

The timing of drug administrat ion may be considered 

an important  aspect  of drug therapy, especially when 

mult iple daily doses are required to main ta in  a therapeu-  

tic blood concentrat ion of the drug. Critical to the adher- 

ence to an appropriate drug regimen is effective commu-  

nication of the dosage inst ruct ions  to the patient. When 

the pat ient  is taking multiple medicines, it is often diffi- 

cult  for the physician to state the exact t ime of day when  

the pat ient  should take each medication. Often the physi- 

cian a s sumes  pat ient  unders tanding.  However, a pat ient  

who does not  unders tand  the correct dosage inst ruct ions  

for a medicat ion cannot  be expected to comply with those 

instructions.  
In an inpat ient  setting, it is easy to adminis ter  medi- 

cines at specified hourly intervals, but  such  a precise reg- 

imen is somet imes impractical  for pat ients  to follow in 

their  home environments  and usual ly unnecessary.  Given 

that  most  physicians have been trained primarily in inpa- 

t ient settings, this practice of giving dosages by hourly in- 

tervals may be common and may often lead to misunder-  

s tanding among outpatients.  When a prescription is 

writ ten for an hourly interval, the potential for confusion 

of interpretat ion is substantial .  For exampte, a physician 

may write a prescription as q6h (every 6 hours), intending 

that  the patient  take the medicat ion four t imes a day. 
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However, the pat ient  may interpret  these instruct ions as 

every 6 hours  while awake and may take the medicine 

only three t imes a day, such  as on a 10:00 AM, 4:00 PM, 

and 10:00 PM schedule.  This s tudy compares  patient  un- 

ders tanding of dosage instructions,  specifically how many 

t imes a day a medicat ion is to be taken, when prescrip- 

tions are writ ten in terms of hourly intervals between 

drug ingestion with that  when prescriptions are writ ten in 

terms of daily frequency. 

METHODS 

This s tudy was approved by the Hospital of the Uni- 

versi ty of Pennsylvania Outpat ient  Pharmacy and the In- 

stitutional Review Board of the University of Pennsylvania. 

Patient Selection 

Five hundred  patients  present ing either new or refill 

prescr ipt ions at the Outpat ient  Pharmacy of the Hospital 

of the University of Pennsylvania were interviewed se- 

quentially while they waited in line to fill their  prescrip- 

tions. In general, persons using this pharmacy are patients 

seen in the housestaff  clinics or the faculty practices, but  

they also include some hospital  employees. One nonphy- 

sician researcher  (MBP) interviewed all 500 patients. In- 

terviews were collected over 7 months,  on weekdays only. 

The time of the day of the interviews was varied to ensure  

a representat ive sampling of the patient  population. A day 

was divided into morning and af ternoon/evening seg- 

ments ,  with morning including the hours  between 9:00 

and 12:00 noon and af te rnoon/evening  including the 

hours  between 12:00 noon and 7:00 PM. Interviews were 

collected during each period of each day of the week be- 

tween Monday and Friday. All eligible pat ients  who con- 

sented and spoke English were enrolled during any given 

period. Data collection began in August  1993 and was 

completed in February 1994. 

Prescription Selection 

Data collection involved only one prescription per pa- 

tient. In s i tuat ions in which the pat ient  presented more 

than  one prescription to be filled, a single prescription 

was  selected by arranging the prescript ions tha t  specified 

hourly intervals in alphabetical  order (according to their 

generic names) and identifying a single prescription at 

random, utilizing a table of random numbers .  If the pa- 

t ient presented no prescript ions writ ten in hourly inter- 

vals, then the same procedure was used to select a pre- 

scription writ ten in terms of number  of t imes a day. 

Because of an anticipated low frequency of misunder-  

standing, prescriptions writ ten as qd (once a day) or 

q24h, qod (once every other  day) or q48h, qhs (once at 

night) or q24h at night, and qam (once in the morning) or 

q24h in the morning were excluded from this study. Be- 

cause of a lack of specific dosing instructions,  prescrip- 

tions writ ten as prn (take as needed) and tad (take as di- 

rected) were excluded as well. 

Study Questionnaire 

The s tudy quest ionnaire  first obtained demographic 

information. The main outcome was based on the pa- 

tient 's response to the following question: "How many  

times a day do you unders tand  that  your medicat ion is to 

be taken?" Specifically, we were interested in whether  pa- 

tients misunders tood the intended frequency of medica- 

tion. Before asking the patient 's  unders tanding  of fre- 

quency, the interviewer explained to the patient  what  the 

instruct ions on the prescription specified. For example, if 

a prescription read "q6h," the interviewer would tell the 

patient  that  the instruct ions were to take the medicat ion 

every 6 hours.  Other information obtained from the pa- 

tient included the total number  of prescriptions to be 

filled at that  visit, the total number  of medicat ions cur- 

rently being taken (including those presented to the re- 

searcher), patient  age, marital  status,  type of prescription 

insurance,  level of education, gender, and race. Informa- 

tion obtained from the prescription label included the pre- 

scription type (new or refill), the dosage type (times a day 

or hourly intervals), the prescribed frequency of drug ad- 

ministration, the class of medication (analgesic, antibi- 

otic, cardiovascular-renal,  dermatologic, endocrinologic 

and metabolic, gastrointestinal,  hematologic, respiratory 

and antihistamine,  vi tamin or nutri t ional  supplement ,  or 

other), the presence or absence of the indication for the 

medication on the label or physician's  prescription, and 

agreement  of patient  unders tanding  of dosing instruc-  

tions with instruct ions writ ten on the label. For prescrip- 

tions writ ten in hourly intervals, we assumed that  the 

physician's  intention was to be interpreted literally on the 

basis of a 24-hour  daily period: e.g., q6h was assumed to 

mean  four t imes a day. 

Statistical Analysis 

The patients with prescriptions given in terms of 

hourly intervals and those with prescriptions specifying 

number  of t imes a day were first compared with respect  to 

demographic and other characteris t ics  that  might  affect 

their level of unders tanding  of prescriptions.  For discrete 

variables ×2 tests were used. The mean  age was compared 

between groups using the Student ' s  t test for independent  

samples. 
The proportion of pat ients  misunders tand ing  their  

dosing inst ruct ions  was compared between the two pre- 

scription groups using the ×2 test. The relative risk (RR) of 

misunders tanding  and a 95% confidence interval (CI) 

were calculated using s tandard methods.  6 Stratified anal- 

yses and logistic regression were used to compare the two 

groups while controlling for potential confounding and to 

investigate the possibility that  the differences were con- 

fined to part icular  subgroups of patients. When any ex- 
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pected cell counts  in 2 × 2 tables were less than  5, 

Fisher's Exact Test and exact stratified analyses were used. 6 

RESULTS 

Of the 500 pat ient  prescript ions evaluated, 71 

(14.2%) were writ ten with ins t ruct ions  specifying medica- 

tion ingestion by hourly intervals while 429 (85.8%) were 

writ ten specifying the number  of t imes a day the medica- 

tion was to be taken. There were significant differences 

(p < .005) between the s tudy groups in the distr ibution of 

analgesic versus  nonanalgesic prescriptions and new ver- 

sus  refill prescriptions (Table 1). No significant differences 

were found between the two groups for any other  charac-  

teristics studied. 

Overall, 59 (11.8%) of the 500 prescript ions were mis- 

interpreted. Only 4 (0.93%) of the 429 prescriptions writ- 

ten in frequency of dosage were misinterpreted, whereas  

55 (77%) of the 71 of those written in hourly intervals 

were misinterpreted (RR 83; 95% CI 31-200). Of the 59 

pat ients  who misinterpreted prescriptions,  40 had pre- 

scriptions writ ten as q6h. Of those 40 patients,  31 (78%) 

interpreted q6h to mean three t imes per day and 9 (22%) 

thought  the medicat ion was to be taken twice per day. 

Although analgesic prescriptions may be written in 

hourly intervals, analgesic medicat ions could be misinter-  

preted as having implicit prn instructions.  In this study, 

83 (16.6%) of the 500 prescript ions were writ ten for anal- 

gesics: 27 (87%) of the 31 analgesic prescriptions written 

in hourly intervals were misinterpreted,  while 0 (0%) of 

the 52 analgesic prescript ions writ ten in frequency per 

day were misinterpreted (p < .001). Nonanalgesic pre- 

scriptions showed similar results:  28 (70%) of the 40 pre- 

scriptions writ ten in hourly intervals misinterpreted while 

only 4 (1.06%) of the 377 nonanalgesic  prescriptions writ- 

ten in frequency per day were misinterpreted (p < .001). 

Age, gender, race, insurance,  education, marital  sta- 

tus, and the absence of medica t ion  indication showed no 

relation to pat ient  unders tanding  of dosage instructions.  

Adjustment  for any of the characteris t ics  listed in Table 1, 

using either stratified analysis or logistic regression, also 

had no meaningful  effect on our  results. 

DISCUSSION 

Several s tudies suggest  that  noncompliance may be 

caused by a misunders tand ing  of physicians '  intent ions 

regarding drug therapy. Ostrom et al. found disagree- 

ments  between the patient 's  interpretat ion and the in- 

s t ruct ions on the prescription label for 51 (37%) of 138 

patients  interviewed who were using prescription drugs. 2 

Zuccollo and Liddell found that  37 (60%) of 60 elderly 

outpat ients  did not  have a clear unders tanding  of pre- 

scription dosing instructions,  3 while Fletcher et al. re- 

ported that  only 77 {58%) of the 133 patients  interviewed 

who received prescriptions knew the correct dosage for all 

of their medications.  4 
Salako and Adadevoh interviewed patients  to deter- 

mine their reasons for not taking medicat ions as they 

were prescribed, a A frequent  cause  of noncompliance was 

misunders tand ing  of the prescription label, which in- 

cluded taking half  or double the dosage or taking the 

medicat ion in a manne r  unrela ted to the actual  prescrip- 

tion instructions.  
Lack of pat ient  compliance often leads to therapeut ic  

failure and consequent ly adverse side effects. Col et al. in- 

terviewed 315 elderly pat ients  admitted to the hospital  

and found that  36 (11.4%) of those admissions were due 

to medicat ion noncompliance.  7 

Our study demonst ra tes  that  an extremely large per- 

centage of dosage instruct ions are misinterpreted when 

they are writ ten in hourly intervals. Other studies have 

Table I. Distribution of Characteristics for Patients with Prescriptions Written in Terms of Frequency per Day Versus Those with 
Prescriptions Written in Terms of Hourly Intervals 

Frequency per Day Hourly Intervals 
(N = 429) (N = 71 ) 

Characteristic No. (%) No. (%) p Value 

Mean age, years (SD) 41.8 (16.4) 39.7 {14.6) .31 
Male gender 146 (34.0) 23 (32.4) .79 
Black race 244 (56.9) 48 (67.6) .09 
Insured 414 (96.5) 68 (95.8) .76 
College education or higher 95 (22.1) 13 ( 18.3} .47 
Married 195 (45.5) 28 (39.4) .35 
Indication noted on prescription 20 (4.7) 9 (12.7) .007 
Analgesic 52 (12.1) 31 (43.7) <.001 

No. of prescriptions being filled 
1 205 (47.8) 42 (59.1) .03 
2 122 (28.4) 20 (28.2) (trend) 
3 102 (23.8) 9 (12.7) 

New prescriptions 352 (82.1) 69 (97.2) .001 
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a lso  s h o w n  t h a t  t he  p a t i e n t  m i s u n d e r s t a n d s  i n s t r u c t i o n s  

w h e n  a p r e s c r i p t i o n  does  n o t  speci fy  t h e  n u m b e r  of t i m e s  

a d a y  a m e d i c a t i o n  is  to b e  t a k e n .  W h e n  K e n d r i c k  a n d  

B a y n e  a s k e d  3 7  n u r s i n g  h o m e  r e s i d e n t s  to i n t e r p r e t  a 

p r e s c r i p t i o n  w r i t t e n  a s  " t ake  o n e  t a b l e t  every  6 h o u r s , "  

on ly  8 (22%) i n d i c a t e d  t l l a t  t h e y  w o u l d  t a k e  fou r  t a b l e t s  a 

day,  t h e  c o r r e c t  d o s a g e  for t h i s  m e d i c a t i o n .  8 Mazzul lo  e t  

at. f o u n d  t h a t  17 (25%) of 67  p a t i e n t s  i n t e r p r e t i n g  a pre -  

s c r i p t i o n  w r i t t e n  a s  " t e t racyc l ine ,  2 5 0  m g  every  6 h o u r s "  

i n d i c a t e d  t h a t  t h e y  w o u l d  t a k e  t h e  m e d i c a t i o n  on ly  t h r e e  

t i m e s  a day.  9 T h e  m a i n  r e a s o n  for e x c l u d i n g  t h e  f o u r t h  

dose  w a s  t h a t  t h e  p a t i e n t s  h a d  i n t e r p r e t e d  a "day" to in-  

d i ca t e  18 h o u r s  or  on ly  h o u r s  whi l e  awake .  9 K i m m i n a u  

a n d  W r i g h t  s u g g e s t  t h a t  p r e s c r i p t i o n s  w r i t t e n  a s  " t ake  a t  

7 : 0 0  AM, 12 n o o n ,  6 :00  PM, a n d  11 :00  PM" a re  b e t t e r  t h a n  

" t ake  every  6 h o u r s .  "1° However ,  t h e s e  s t u d i e s  o b s e r v e d  

m i s u n d e r s t a n d i n g  of p r e s c r i p t i o n  l abe l s  of m e d i c a t i o n s  

t h a t  we re  n o t  speci f ica l ly  p r e s c r i b e d  to t h e  p a t i e n t  i n t e r -  

v iewed.  

W o o t t o n  i n t e rv i ew ed  p a t i e n t s  a b o u t  t h e i r  p r e s c r i p t i o n  

i n s t r u c t i o n s  a n d  c o n c l u d e d  f rom h e r  d a t a  t h a t  i n f o r m a -  

t i o n  o n  p r e s c r i p t i o n  l abe l s  is o f t en  poor ly  wr i t t en .  11 In ad -  

d i t ion ,  Morre l l  e t  al, f o u n d  t h a t  p r e s c r i p t i o n s  w r i t t e n  a s  

" t ake  a t  8 :00  AM a n d  8 : 0 0  PM" were  m o r e  o f t en  co r rec t ly  

u n d e r s t o o d  t h a n  p r e s c r i p t i o n s  w r i t t e n  a s  " t ake  every  12 

h o u r s .  "12 T h e s e  s t u d i e s  s t r e s s  t h e  n e e d  for a c l ea r  def ini -  

t i o n  of w h a t  c o n s t i t u t e s  a "day." 

T h e  s t r e n g t h s  of t h i s  s t u d y  i n c l u d e  i t s  p r o s p e c t i v e  

n a t u r e ,  r i g o r o u s  s t u d y  des ign ,  a n d  u n a m b i g u o u s  r e s u l t s .  

We  a n a l y z e d  seve ra l  i m p o r t a n t  p a t i e n t  c h a r a c t e r i s t i c s  in-  

c l u d i n g  e d u c a t i o n  level a n d  i n s u r a n c e  type  a s  p o s s i b l e  

c o n f o u n d e r s  a n d  p o s s i b l e  s o u r c e s  of i n t e r a c t i o n  a n d  

f o u n d  n o  c h a n g e  in  o u r  c o n c l u s i o n s ,  Also, all  i n t e r v i e w s  

were  c o n d u c t e d  u s i n g  a s t a n d a r d i z e d  q u e s t i o n n a i r e  de-  

s i g n e d  to a n a l y z e  a c lear ly  de f ined  s t u d y  o u t c o m e .  

However ,  t h i s  d e s i g n  h a s  a few p o t e n t i a l  l i m i t a t i ons .  

T h e  s t u d y  m e a s u r e d  p a t i e n t  c o m p l i a n c e  b y  e v a l u a t i n g  

on ly  o n e  p r e s c r i p t i o n  p e r  pa t i en t .  P a t i e n t  u n d e r s t a n d i n g  

of i n s t r u c t i o n s  m a y  n o t  b e  a c c u r a t e l y  a s s e s s e d  f rom o n e  

p a r t i c u l a r  p r e s c r i p t i o n  label ,  a l t h o u g h  t h e  r e s u l t s  were  

c lea r ly  n o t  d u e  to r a n d o m  error .  

We  a l so  a s s u m e d  t h a t  p r e s c r i p t i o n s  w r i t t e n  a s  h o u r l y  

i n t e r v a l s  r e q u i r e  a n  expl ic i t  d r u g  a d m i n i s t r a t i o n  pe r iod  of 

24  h o u r s .  A l t h o u g h  it  s e e m s  un l ike ly ,  p e r h a p s  p h y s i c i a n s  

w h o  wri te  p r e s c r i p t i o n s  a s  q 6 h  a c t u a l l y  i n t e n d  d r u g  ad -  

m i n i s t r a t i o n  3 t i m e s  a d a y  r a t h e r  t h a n  4 t i m e s  a day.  If 

so, we m i s i n t e r p r e t e d  p h y s i c i a n s '  i n s t r u c t i o n s ,  b u t  pa -  

t i e n t s  w h o  i n t e r p r e t  q 6 h  a s  four  t i m e s  a day,  a s  we did, 

w o u l d  t h e n  b e  t a k i n g  m o r e  m e d i c a t i o n  t h a n  t h e i r  phys i -  

c i a n s  i n t e n d e d .  W h a t  is i m p o r t a n t  is n o t  t h e  p h y s i c i a n ' s  

in ten t ,  pe r  se, b u t  t h a t  t he  p a t i e n t ' s  u n d e r s t a n d i n g  m a t c h e s  

t h a t  i n t e n t .  E v e n  if t h e  p h y s i c i a n  e x p l a i n s  h i s  or  h e r  in -  

t e n t  to t h e  p a t i e n t ,  i t  wou ld  s e e m  c ruc i a l  to r e in fo rce  t h a t  

i n f o r m a t i o n  by  h a v i n g  expl ic i t  i n s t r u c t i o n s  w r i t t e n  di- 

rec t ly  o n  t h e  label .  

We c a n n o t  ru le  o u t  t h e  poss ib i l i t y  t h a t ,  i n  fact,  t h e  in-  

d iv idua l  p h y s i c i a n s  w h o  wro te  p r e s c r i p t i o n s  in  h o u r l y  in-  

t e rva l s  a l so  t ook  l e s s  t i m e  to e x p l a i n  t h e  p r e s c r i p t i o n s  to  

p a t i e n t s .  E v e n  if  t h i s  we re  t rue ,  t h a t  l a ck  of  t ime  s p e n t  

w i t h  p a t i e n t s  m a k e s  i t  s t i l l  m o r e  i m p o r t a n t  for l abe l i ng  to 

b e  e x t r e m e l y  explicit .  

A n o t h e r  p o t e n t i a l  l i m i t a t i o n  is  t h a t  r e s u l t s  f rom t h i s  

s ing le  u n i v e r s i t y  h o s p i t a l  m a y  h a v e  l imi ted  gene ra l i zab i l -  

i ty to o t h e r  s e t t i ngs .  For  example ,  t h e  p r o p o r t i o n  of p re -  

s c r i p t i o n s  a l r e a d y  b e i n g  w r i t t e n  in  t e r m s  of  f r e q u e n c y  w a s  

qu i t e  h i g h  (85.8%). If t h i s  p r o p o r t i o n  were  sti l l  h i g h e r  a t  

o t h e r  t ypes  of h o s p i t a l s ,  t h e  a b s o l u t e  n u m b e r  of  m i s u n -  

d e r s t o o d  p r e s c r i p t i o n s  wou ld  b e  s m a l l e r  t h a n  e x p e c t e d  o n  

t h e  b a s i s  of o u r  r e s u l t s .  Neve r the l e s s ,  a m o n g  p a t i e n t s  

w i t h  p r e s c r i p t i o n s  w r i t t e n  in  h o u r l y  in t e rva l s ,  t h e r e  w a s  a 

h i g h  level of m i s u n d e r s t a n d i n g  of  dai ly  f r equency .  

In c o n c l u s i o n ,  in  o r d e r  to  e n s u r e  c o m p l e t e  p a t i e n t  

u n d e r s t a n d i n g  of o u t p a t i e n t  p r e s c r i p t i o n  d o s i n g  i n s t r u c -  

t ions ,  we r e c o m m e n d  t h a t :  (1) t he  p r e s c r i p t i o n  labe l  

s h o u l d  s t a t e  t h e  n u m b e r  of t i m e s  a d a y  a m e d i c a t i o n  

s h o u l d  b e  t a k e n ,  r a t h e r  t h a n  t h e  h o u r l y  i n t e rva l s ,  a n d  (2) 

if a r o u n d - t h e - c l o c k  a d m i n i s t r a t i o n  or  t h e  h o u r l y  i n t e rva l  

or  b o t h  a r e  c l in ica l ly  i m p o r t a n t ,  a m b i g u i t y  s h o u l d  b e  

avo ided ,  p e r h a p s  b y  spec i fy ing  t h e  a c t u a l  t i m e s  of day  

w h e n  m e d i c a t i o n s  s h o u l d  b e  t a k e n .  
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