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Objectives: To develop and test a scaled program evaluation question- 
naire focusing on resident satisfaction with workload, learning envi- 
ronment, and stress. 
Design/participants: Phase 1: A cross-section of 92 residents from 
five programs completed questionnaires for factor analysis and de- 
scriptive statistics. Phase 2: A three-year prospective study of ques- 
tionnaire responses in a single program. 
Questionnaire development: After extensive literature review, 33 
Likert-scaled statements were written, dealing with situational, per- 
sonal, and professional issues. After pilot testing, the 92 question- 
naires obtained in Phase 1 were factor analyzed, resulting in three 
distinct scales: workload, faculty/learning environment, and stress. 
Interventions: Program changes in Phase 2 included the introduction 
of a night float between 1989 and 1990, and an increase in senior 
resident call between 1990 and 1991. 
Results: Phase 1: The first-year residents reported significantly less 
stress and generally greater satisfaction with workload and learning 
environment than did the second- or third-year residents. Marked dif- 
ferences between programs were also p r e s e n t  in the mean scores on all 
three scales. Phase 2: The introduction of a night float did not signifi- 
cantly affect response to the questionnaire, but the increase in nights 
on call significantly increased stress and dissatisfaction with the fac- 
ulty/learning environment. 
Conclusions: This study demonstrates the techniques needed to de- 
velop and use scaled program evaluation questionnaires. It is hoped 
that widespread use and validation of such instruments may result in 
greater responsiveness to the needs of trainees and more facilitative 
environments in which to acquire medical knowledge. 
Key words: residency; program evaluation; questionnaires; night 
float; education; stress; satisfaction. 
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RECENTLY, c h a n g e s  in  c a r e e r  e x p e c t a t i o n s  o f  m e d i c a l  
s c h o o l  g radua tes ,  as w e l l  as p r e s s u r e s  in  soc ie ty ,  have  
c a u s e d  t h e  r e e v a l u a t i o n  o f  i n t e rna l  m e d i c i n e  as a ca ree r ,  
a n d  g r a d u a t e  m e d i c a l  e d u c a t i o n  in  gene ra l ,  t'6 In  pa r t i c -  
u lar ,  t he  p r o c e s s  o f  e d u c a t i n g  p h y s i c i a n s  has r e c e i v e d  
g r e a t e r  a t t en t ion .  Stress in  r e s i d e n c y  has  b e e n  the  sub-  
j ec t  o f  m a n y  r epo r t s ,  7"3~ a n d  s o m e  r e c o m m e n d a t i o n s  fo r  
h o w  to  r e d u c e  th is  s t ress  have  b e e n  m a d e .  22-35 S tudies  o f  
r e s i d e n c y  stress  have  u t i l i z e d  a va r i e t y  p r e v i o u s l y  de-  
s c r i b e d  p s y c h o l o g i c a l  t e s t i ng  i n s t r u m e n t s  7, 8, x6-xs, 2o, 21 

and  l o c a l l y  d e v e l o p e d  q u e s t i o n n a i r e s .  9, 13 This  a r t i c l e  
d e s c r i b e s  the  d e v e l o p m e n t  a n d  t e s t ing  o f  a s c a l e d  resi-  
d e n c y  p r o g r a m  e v a l u a t i o n  q u e s t i o n n a i r e  f o c u s i n g  o n  
r e s i d e n t  sa t i s fac t ion  w i t h  w o r k l o a d ,  f a c u l t y / l e a r n i n g  
e n v i r o n m e n t ,  and  ove ra l l  stress.  I t  p r e s e n t s  t he  desc r ip -  
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t ive  s ta t i s t ics  and  d i scusses  t he  fac to r  ana lys is  u sed  to  
de r ive  d i s t i n c t  a t t i t ud ina l  sca les  f rom the  ques t ion -  
na i res  c o m p l e t e d  b y  a d i v e r s e  g r o u p  o f  92  m e d i c a l  resi-  
dents .  Last, t he  resu l t s  o b t a i n e d  in  t h r e e  years  o f  us ing  
this  i n s t r u m e n t  in  a s ing le  un ivers i ty -a f f i l i a ted  c o m m u -  
n i ty  h o s p i t a l  i n t e rna l  m e d i c i n e  r e s i d e n c y  t r a in ing  pro-  
g ram are  ana lyzed .  

METHODS 

Phase 1 Participants 

N i n e t y - t w o  in t e rna l  m e d i c i n e  r e s iden t s  w e r e  
e n r o l l e d  in  t he  s tudy,  45  f rom t h r e e  c o m m u n i t y  hosp i -  
tals,  and  47  f rom t w o  u n i v e r s i t y  t r a in ing  p rog rams .  
For ty -e igh t  w e r e  p o s t g r a d u a t e  yea r  1 (PGY- 1) res iden ts ,  
16 w e r e  PGY-2, 25 w e r e  PGY-3, and  t h e r e  w e r e  t h r e e  
w h o s e  y e a r  o f  t r a in ing  was  u n k n o w n .  

Questionnaire Development, Factor Analysis, 
and Scale Development 

Issues  fe l t  to  b e  i m p o r t a n t  to  r e s iden t s  w e r e  
g l e a n e d  f rom p r i o r  r e p o r t s  and  the  Directory f o r  Grad- 

13 15 18 28 36 uate Medical  Educat ion  Programs.  , , " , Thir ty-  
t h r e e  spec i f i c  q u e s t i o n s  ( A p p e n d i x  A) d e a l i n g  w i t h  
t hese  s i t ua t i ona l ,  p e r s o n a l ,  a n d  p r o f e s s i o n a l  i ssues  w e r e  
w r i t t e n  in  s t a t e m e n t  fo rm for  use  in  a f ive-po in t  Likert-  
s c a l e d  q u e s t i o n n a i r e  (1 = s t r o n g l y  d i s ag ree  to 5 = 
s t rong ly  a g re e ) .  An o p t i o n a l  page  o f  five o p e n - e n d e d  
q u e s t i o n s  f o l l o w e d .  The  q u e s t i o n n a i r e  was  t hen  j u d g e d  
for  face  v a l i d i t y  b y  the  p r o g r a m  facu l ty  at  N e w  Hanove r  
Reg iona l  M e d ic a l  C e n t e r  (NHRMC),  a u n i v e r s i t y  affili- 
a ted,  c o m m u n i t y  hosp i t a l  i n t e rna l  m e d i c i n e  r e s i d e n c y  
t r a in ing  p r o g r a m ,  and  b y  an  o u t s i d e  consu l t an t .  Next ,  
the  q u e s t i o n n a i r e  was  p i l o t  t e s t e d  at NHRMC. The  resi-  
den t s  w h o  p a r t i c i p a t e d  fe l t  tha t  t he  q u e s t i o n n a i r e  re- 
sul ts  a c c u r a t e l y  r e f l ec t ed  t h e i r  a t t i tudes .  W e  the r e fo re  
p r o c e e d e d  to  a d m i n i s t e r  t he  Phase  1 q u e s t i o n n a i r e  
w i t h o u t  f u r t h e r  mod i f i ca t ion .  

F o l l o w i n g  the  p r i n c i p l e s  o f  sca le  d e v e l o p m e n t  as 
o u t l i n e d  b y  DeVel l i s  37 and  Comrey ,  38 p r i o r  to  f ac to r  
analysis ,  t he  q u e s t i o n s  w e r e  f ace -as s igned  to  s ix  scales :  
G e n e r a l  Lea rn ing  E n v i r o n m e n t ,  Fa c u l t y  Issues,  Cler i -  
c a l / A d m i n i s t r a t i v e  Issues,  C a s e l o a d  Stress, Persona l  
Stress, a n d  T i m e  Demands .  Next ,  severa l  f ac to r  ana ly t i c  
m e t h o d s  w e r e  a p p l i e d .  Each r e s u l t a n t  f ac to r  p a t t e r n  ma- 
t r ix  was  e v a l u a t e d  for  t he  d i s t r i b u t i o n  o f  t he  va r i ance  
e x p l a i n e d  b y  the  factors .  T h e  be s t  s o l u t i o n  was  o b t a i n e d  
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with an iterated principal components factor analysis, 
retaining five factors in the final analysis, followed by a 
procrustean rotation of the correlation axes. This re- 
sulted in three main factors, fairly evenly sharing the 
variance explained in the analysis, and two other, less 
important, factors. All questions that loaded (corre- 
lated) strongly on these five factors were checked for 
face validity, consistency with the six original face- 
assigned scales, and internal correlations with repeated 
alpha factor analyses. These procedures resulted in five 
distinct scales. Three consisted of five related questions 
each, and two consisted of two related questions each. 
The latter were too specific to be useful scales, leaving 
three final, five-question scales, which were then tested 
by Cronbach's alpha analysis. 

TABLE Z 
Mean Phase 1 Scale Scores--Mean (SD)--Analyzed by Postgraduate 

Year (PGY) of Training and by Program 

Faculty/Learning 
n Workload Environment Stress 

PGY-1 47 3.42 (0.95) 3.46 (0.69) 2.85* (0.84) 
PGY-2 16 2.89 (1.10) 3.16 (0.76) 3.45* (1.04) 
PGY-3 26 3.24 (0.80) 3.11 (0.90) 3.35* (0.65) 

Program 1 31 3.95t (0.56) 3.70* (0.72) 2.69t (0.69) 
Program 3 10 3.SOt (0.56) 3.18t (0.75) 2.94t (0.68) 
Program 4 35 2.55t (0.93) 3.135 (0.71 ) 3.43t (0.94) 
Program 5 12 3.6St (0.44) 3.1 St (0.92) 3.29t (1.29) 

*p = 0.02 (ANOVA). 
tp = 0.0001 (ANOVA). 
*p = 0.03 (ANOVA). 

Phase 2 Participants 

One hundred percent of the residents at NHRMC 
completed the questionnaire in October 1989, 1990, 
and 1991. This resulted in nine paired responses to 
compare between 1989 and 1990 and ten paired re- 
sponses to compare between 1990 and 1991. 

Phase 2 Program Interventions 

Between 1989 and 1990, the only major program 
change at NHRMC was the institution of a night-float 
system. Between 1990 and 1991, several interrelated 
program changes were made, involving the intensive 
care and elective rotations, which resulted in an in- 
crease in the number of nights on call for second- and 

third-year residents by as much as 50%. Resident input 
was not obtained prior to the institution of these 
changes. 

Analysis 

Factor analysis, alpha factor analysis, and Cron- 
bach's alpha analysis were carried out using SAS. 39 Dif- 
ferences in Phase 1 responses, by resident year of train- 
ing and by program, were compared by analysis of 
variance (&NOVA). Differences in Phase 2 responses, by 
year, were compared by paired-sample t-tests. 

Phase 1 

RESULTS 

TABLE 1 
Final Scale Questions* 

Workload Scale (Cronbach's alpha = 0.82) 
Hospital support services are sufficient to help me care for my inpatient3. 
The caseload on the wards is about right. 
The average number of work-ups on call days is reasonable. 
There is enough clerical and administrative support provided by the 

program. 
The workload is generally excessive on the wards. 

Faculty/Learning Environment Scale (Cronbach's alpha = 0.80) 
I get timely and appropriate feedback from faculty. 
I have received sufficient counseling from faculty to help with career 

planning. 
Full-time faculty members contribute to a great extent to the 

teaching I've received. 
I have enough personal support from faculty. 
I receive enough instruction on what is expected of me in each level of 

my training. 

Stress Scale (Cronbach's alpha = 0.87) 
I have far too little leisure time. 
There are too many difficult patient management problems on the 

wards (AIDS, alcoholism, nursing home placement, etc.). 
I often feel "stressed out" or depressed. 
1 often feel tired and overworked. 
I rarely have time to read. 

*Negatively worded questions are scored in reverse. 

Table 1 contains the three distinct, five-question 
scales, derived by factor analysis. The high Cronbach's 
alphas reflect their internal consistency. 

Table 2 shows the mean scale scores obtained, ana- 
lyzed by postgraduate year of training and by program. 
The stress scale responses of the PGY- 1 residents were 
significantly lower than those of the PGY-2 or PGY-3 
residents, indicating a lower level of stress among the 
PGY-1 respondents. Significant differences were also 
found between programs. Program 2 returned only 
three questionnaires and was left out of this analysis. 
Resident satisfaction with workload and the faculty en- 
vironment was greatest, and stress lowest, among the 
respondentsfrom Program 1 (a small community hospi- 
tal program). Satisfaction was lowest, and stress highest, 
in Program 4 (a large university program). Results were 
intermediate in Program 3 (a small university program) 
and Program 5 (a large community hospital program). 

Phase 2 

Table 3 shows the results of the questionnaire study 
of a single community hospital (NHRMC) residents' re- 
sponses, obtained in October 1989, 1990, and 1991. 
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TABLE 3 
Mean Phase 2 Scale Scores--Mean (SD)--from New Hanover Regional 

Medical Center, Analyzed by Year 

Faculty/Learning 
Year Workload Environment Stress 

1989 4.14 (0.41) 4.18 (0.55) 2.62 (0.72) 
1990 4.24 (0.41) 3.81" (0.87) 2.451" (0.81) 
1991 4.08 (0.63) 2.85* (1.08) 3.14t (1.08) 

*p = 0.001 (paired sample t-test, n = 10). 
tp = 0.05 (paired sample t-test, n = 10). 

From 1989 to 1990, after the in t roduct ion of  a night- 
float system, none of  the changes in mean scale results 
achieved statistical significance. However,  from 1990 
to 1991, after the increase in nights on call, the stress 
scale showed a significant increase in stress, and satisfac- 
t ion wi th  the facul ty/ learning environment  showed a 
highly significant decrease. 

DISCUSSION 

This repor t  contr ibutes  to the study of  residency 
stress and program evaluation. It demonstrates tech- 
niques that can be used to develop  objective measures 
of  subjective issues in residency training. Despite care- 
ful preparat ion of  questionnaires,  not  all questions are 
pe rce ived  as anticipated. This is part icularly true for 
questions dealing wi th  broad issues, such as situational 
and personal  stress. Some questions may be found, after 
factor analysis, to be too specific or too vague. Others, 
such as the caseload and administrative questions, in 
this study, load on the same factor, resulting in a single, 
combined  scale. 

The descriptive statistics obta ined with the scaled 
quest ionnaire  responses provide some interesting new 
insights into residency stress. In the past, studies have 
focused on stress in the PGY-1 year. 7"1°, ta, 23 It has been  
suggested that a nadir of  satisfaction and mood occurs  in 
the first two to three months, wi th  improvement  occur- 
ring toward the beginning of  the PGY-2 year. 7"9 Our 
study, done in October ,  should have caught this nadir, 
yet  the PGY-1 respondents  were  more  satisfied than 
their  higher-level peers. This suggests that efforts to 
lessen the stresses in the PGY- 1 year have been  success- 
ful. Perhaps, in the past, the grueling workload in the 
PGY-1 year overshadowed any increased stress due to 
the greater supervisory and pat ient  care responsibili t ies 
in the later years of  training. The results of  the between- 
program differences are interesting, but  variability in 
the propor t ion  of  PGY-1, PGY-2, and PGY-3 respon- 
dents makes any conclusions suspect.  

The results of  the "real  l i fe"  exper iment  at NHRMC 
illustrate the usefulness of  the quest ionnaire in reflect- 
ing changes in attitudes among residents over time. It 
c learly demonstrated its ability to separate issues of  
workload  (which  didn ' t  change) f rom those of  stress 

and satisfaction with the facul ty/ learning environment.  
It is possible that there were  pressures other  than the 
program interventions described that might have in- 
f luenced the results, but  the changes in resident atti- 
tudes reflected in the questionnaire responses also were  
subjectively apparent  to the program faculty. 

Although the current  scaled questionnaire could  
now be used generally, the author  hopes  to cont inue to 
improve it through cooperat ion wi th  other  investiga- 
tors. This study demonstrates the feasibility of produc- 
ing useful tools to he lp  program directors quantitate 
some of  the qualitative issues in res idency training, re- 
sulting, it is hoped,  in better,  more facilitative learning 
environments in which  to acquire medical  knowledge. 
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APPENDIX A 

Residency Program Evaluation Questionnaire 

Using the scale provided below, please fill out the following 
questionnaire to help us improve the program and your expe- 
rience at: 

Strongly Disagree Strongly Agree 
1 2 3 4 5 

1. I get t imely and appropriate feedback from faculty. 
2. Time demands (call schedules, rounds, conferences) are 

reasonable and allow me to get my work done. 
3. Salary and benefits packages are adequate. 
4. The scheduled conferences are generally a valuable learn- 

ing experience.  
5. I have far too little leisure time. 
6. I am satisfied that the inpatient medical record as cur- 

rently structured is an effective tool for storage and re- 
trieval of  information. 

7. I have sufficient personal support from peers. 
8. There are too many difficult patient management prob- 

lems on the wards (AIDS, alcoholism, nursing home 
placement, etc.). 

9. Hospital support services are sufficient to help me care 
for my patients. 

10. ! generally have enough time to recover between call 
days. 

11. Junior level residents have too much primary responsibil- 
ity on the inpatient ward rotations. 

12. The caseload in clinic is about right. 
13. The training program satisfies my professional needs for 

training in internal medicine. 
14. Clinic support is sufficient to meet  my needs in caring for 

my clinic patients. 
15. I have received sufficient counseling from faculty to help 

with career planning. 
16. I often feel "stressed ou t"  or depressed. 
17. The caseload on the wards is about right. 
18. I often need to perform administrative functions more 

appropriate to clerical staff. 
19. Ward medicine is generally a valuable learning 

experience.  
20. I often feel tired and overworked. 
21. I have enough personal support from family and 

friends. 
22. Rotations in the intensive care unit(s) are generally a 

valuable learning experience.  
23. I am satisfied that the outpatient medical record as cur- 

rently structured is an effective tool for storage and re- 
trieval of information. 

24. I rarely have time to read. 
25. Full-time faculty members contribute to a great extent to 

the teaching I 've received. 
26. The average number of  work-ups on call days is 

reasonable. 
27. Junior-level residents have too much primary responsibil- 

ity for patient care in clinics. 
28. I have enough personal support from faculty. 
29. Appropriate levels of  responsibility for patient care are 

present at each year in the training program. 
30. There is enough clerical and administrative support pro- 

vided by the program. 
31. I receive enough instruction on what is expected of  me in 

each level of my training. 
32. The workload is generally excessive on the wards. 
33. The patient mix (" interest ing" vs " rout ine ,"  "good 

teaching case" vs "difficult, or hard to deal wi th" )  on 
Ward Medicine is appropriate. 


