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Abstract
Background In the context of medical quality assurance,
patient satisfaction with medical and organisational aspects
of health care service is considered to be a relevant outcome
of patient surveys after a stay in hospital. Within quality
research, it is assumed that assessments of patient satisfac-
tion represent a direct measure of the quality of health care
received. Furthermore, there is evidence that satisfied
patients demonstrate higher levels of compliance for the
course of their treatment and that the probability of
successful treatment completion thus considerably
increases. The present analysis aims to identify determi-
nants of satisfaction of seriously injured patients with
regard to their acute hospitalisation.
Materials and methods One hundred twenty-one seriously
injured survivors of work-related or traffic-related accidents
treated in two hospitals in Cologne during the years 1996 to
2001 were sent a survey questionnaire. In addition to socio-
demographic details, the survey covered the subjective
evaluation of organisational and structural aspects of the
acute hospitalisation and the psychosocial care provided by
the medical staff.

Results Employing the “tailored design method”, a re-
sponse rate of 74.4% (n=90) was obtained. Three highly
significant factors influencing the satisfaction of seriously
injured patients were identified by means of logistic
regression: (1) patients’ perception of being involved in
treatment, (2) patients’ feeling of being neglected by
physicians and (3) patients’ perception of trust in physicians.
Conclusions In the present study, the perceived quality of
psychosocial care proved to have a significant effect on
patients’ satisfaction with their hospital stay. Results of the
current analysis thus indicate that psychosocial aspects of
physician–patient interaction are of considerable impor-
tance in the medical care of seriously injured patients.
Although this study is mainly based on subjective patient
reported outcome, there is evidence that the subjective view
of a patient is relevant in many aspects of medical treatment
and outcome. These results already gave the motivation to
develop a prospective interventional study with a training
programme of communication skills to improve subjective
and objective outcome parameters of severely injured
patients.

Keywords Patient satisfaction . Severely injured patients .

Psychosocial care . Quality assurance

Introduction

Patient satisfaction regarding the subjective perception of
medical care has become a pivotal outcome within quality
management [1]. Knowledge concerning the satisfaction of
patients with respect to their stay in hospital can supply
valuable hints, which can help to uncover potential
deficiencies in patient care [2, 3]. Patient satisfaction can
be seen to represent a direct measure of the quality of care
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received [4]. Moreover, it is well-known that satisfied
patients show better compliance to their treatment [5–8].
But patient satisfaction not only constitutes a means for
improving compliance but must further be understood as an
indicator for quality in itself and an additional objective to
be pursued in health care [9, 10]. The increasing political
and economical pressure on hospitals to assess the quality
of medical care will lead sooner or later to the establish-
ment of patient satisfaction surveys as a common quality
management tool [11, 12].

Methodological and theoretical deficits in measuring patient
satisfaction

Over the course of the past few decades, various instruments
have been developed for the measurement of satisfaction
founded on diverse theoretical ‘satisfaction models’ [3, 13–
15]. Many of these instruments fail to adequately meet the
methodological requirements of reliability and validity [16,
17]. For example, Ross et al. were able to demonstrate that
insufficient reliability poses a serious problem in the
measurement of satisfaction [14]. Regarding the theoretical
concept of “satisfaction”, dissension among researchers
remains rife [18]. A wide variety of concepts of patient
satisfaction have been developed based on various theoret-
ical models [19]. Social comparison theory postulates that a
patient is satisfied when he/she is doing equally as well or
even better than other patients. In this model, it is primarily
downward comparisons, which result in increased satisfac-
tion. Adaptation theory assumes a connection between the
current and past experiences of a patient. Within the
framework of a past–present comparison, new experiences
are evaluated on the basis of previous experiences and
potentially adapted. The approach of competence theory
focuses on the patient’s successful coping with external
requirements for being responsible for his/her satisfaction.
The discrepancy model describes satisfaction as a result of
the difference between the subjective level of aspiration and
perception of the current situation. This approach is also to
be found in the concept of customer satisfaction originating
from the business sector. Satisfaction or dissatisfaction in
this model is the result of an individual process of
comparison in which the consumer compares his/her
expectations regarding particular provider services (target
state) with those services actually provided (actual state).
Beyond these models, studies exist which rather critically
appraise the evidence supporting the discrepancy model
when it comes to explain patient satisfaction [8, 15].

All in all it seems to be very important to get familiar
with patients’ expectations concerning different dimensions
of the hospital stay to be able to deal with them in an
appropriate manner [7, 18, 20, 21]. In this analysis, we used
the discrepancy model, which indicates that satisfaction is a

result of the difference between the subjective level of
expectation and perception of the current situation.

Research question of the current investigation

Patient surveys have come to be viewed as an indispensable
instrument of quality assurance in both inpatient and
outpatient domains. In the framework of surveys, patients
are given the opportunity to judge the strengths and weak-
nesses of the medical care provided and to articulate their
subjective experiences and needs [22]. It is of particular
relevance that hospital-specific and patient-specific factors
will be detected, which not only increase the satisfaction of
patients, but also influence dissatisfaction with regards to the
hospital [23]. The aim of the current analysis is to identify
those factors, which have an effect upon both the satisfaction
and the dissatisfaction of seriously injured patients in terms
of their acute stay in hospital. This aim is especially
important considering that there have been to date few
empirical studies investigating the determinants of satisfac-
tion within this particular group of severely injured patients
compared with for example oncological or psychiatric
patients. Due to the fact that these patients mostly stay in
hospital for an extended period of time, i.e. on average
approximately 30 days [24] and also due to the frequently
intensive medical and nursing care, it can be assumed that
these patients are able to recall details of their treatment in
hospital very well. This study focuses primarily on patients
who were hurt by car, motorbike and work-related accidents
and excludes victims of crime or suicidal attempts. Though it
might be a difference in terms of satisfaction and psycho-
logical condition, whether a patient was hurt by crime or a
traffic accident, there is yet no evidence that the satisfaction
of patients hurt by cars is different from patients hurt by
motorbike or work-related accidents.

Determinants of patient satisfaction

To date, the following determinants of patient satisfaction
have been investigated in national and international studies:

Socio-demographic and socio-economic variables A rela-
tionship between patient’s sex and his/her total satisfaction
with their stay in hospital has been shown in some studies
[25, 26]. Results have demonstrated that women clearly set
higher standards than men and hence prove more difficult
to be pleased [27]. Evidence for the age of a patient as a
possible determinant of satisfaction regarding a stay in
hospital has been provided by numerous studies [28, 29]
with older patients yielding generally higher satisfaction
values than younger patients [17, 30, 31]. A solid
partnership is evidently an important predictor of subjective
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well-being and satisfaction, moreover, individuals with a
partner have a statistically longer life expectancy [32–34].
Some studies have indicated that patients from low social
classes, i.e. low level education and income [35] are more
easily satisfied than individuals with higher socio-economic
status [36–39].

Social desirability Social scientific explanations for fre-
quently observed extremely high satisfaction ratings,
sometimes reaching more than 80% [40, 41], include the
phenomena of social desirability. Reduced demands during
hospital stay, the tendency to excuse, together with feelings
of gratitude can also lead to positively biased responses
subsequent to discharge [42] and should therefore, where
possible, be controlled for in satisfaction surveys.

Length of time since discharge and length of stay in
hospital Most health-related events can be more objectively
appraised given a certain time since discharge [42, 43].
This effect can in part be explained by decreasing social
desirability and increasing objective distance to the hospi-
talisation [19]. An explanation for a possible relationship
between length of hospitalisation and patient satisfaction
includes the claim that shorter hospital stays provide less
opportunity for problems to occur, which could lead to
dissatisfaction [39].

Facilities and organisational characteristics of the hospital Due
to the fact that patients are often not in a position to
adequately assess the quality of medical–technical equip-
ments and facilities, those hospital facilities generally
referred to as hotel services frequently build the focus in
patient surveys [19]. Such facilities are for example the
quality of room furnishings, size of room, quality of meals
and the possibility of watching television in patients’
rooms. Factors such as “room furnishings”, “food” and
“drink” tended to have only little influence on patients’
satisfaction with regards to their hospital stay [44–46].

Quality of psychosocial care provided by medical staff There
is evidence that the nature of interaction between patient and
physician has a considerable impact on patient satisfaction
[47, 48], compliance [49, 50] and treatment success [51, 52].
It is also well-known that informational deficits can result in
lower compliance, subjectively worse mental states with
increased stress susceptibility, higher complication rates and
greater use of pain relief medication [53].

Active involvement of the patient in the treatment and
decision process Numerous investigations have shown that
the active involvement of patients in the treatment and
decision process positively influences their convalescence
and increases their satisfaction regarding the treatment

received [48, 54, 55]. The impact of patient involvement
is recognised and embodied in the scientific concept
referred to as “shared decision-making” [56, 57].

Subjective treatment success Donabedian [58] includes
treatment success as a central outcome variable. Evidence
of a relationship between patient satisfaction and subjective
ratings of treatment success has been provided by some
studies [59, 60].

Pain, physical and social limitation Independent of sub-
jective ratings as to whether treatment has been successful
or not, functional parameters such as pain and physical
limitation, possibly connected to social and familial
consequences, are also known to be significant determi-
nants of patient satisfaction [61–63].

Materials and methods

Survey design

The current cross-sectional study is based on a question-
naire, which was sent by mail and therefore has a
retrospective design. The survey was carried out in 2002
using to the “tailored design method” developed by Dillman
[64], which promises to increase significantly the rate of
return.

Sample

Within a controlled, randomised and prospective study
entitled “Quality of Life and the Effect of Psychotherapeu-
tic Interventions on Rehabilitation Success of Patients with
Traumatic Brain Injury and Multiple Trauma” (supported
by a DFG grant no. PF-407-1/6), all patients receiving
acute inpatient treatment between July 5, 1996 and July 31,
2001 were eligible for the study. Inclusion criteria were
defined as follows: (1) seriously injured patients predom-
inantly hurt by car, motorbike and work-related accidents
with at least two injuries, which together reach a total
degree of severity of AIS >6: e.g. AIS-Thorax=4 and AIS-
Extremity=3 yields a total degree of severity of AIS=7, (2)
patients aged between 18 and 75 years and (3) mentally
orientated. Exclusion criteria were as follows: (1) too severe
cranial injury (AIS >3 and coma >24 h), (2) attempted
suicide, (3) victims of violent crimes, (4) previous mental
disorder, (5) inadequate German language skills (subjective
judgment of the psychotherapists) and (6) refusal to
participate in the study.

The neuropsychological tests included a short form of
Horn’s Performance Test System (Leistungsprüfsystem,
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LPS-K) measuring intellectual performance [65]; Oswald
and Roth’s Number Connection Test (Zahlen-Verbindungs-
Test, ZVT) measuring “cognitive speed performance” [66]
and the Trailmaking Test (TMT), measuring the speed of
cognitive processing and selective attention [67]. Patients
with anomalous values were excluded from analysis.

In the course of the study, 298 seriously injured patients
were screened. Of these, 127 failed to fulfil the inclusion
criteria (“escape patients”). Forty-one patients were initially
randomised and subsequently excluded at a later date
(“dropout patients”). One hundred thirty patients were thus
included in the randomised study and in turn constitute the
sample of the present investigation. From the onset, the
postal addresses for 9 of these 130 multiple injured patients
could not be provided by the registration office, so that
finally a total of 121 patients received the postal (Fig. 1).

Measurement instrument

The Cologne Patient Questionnaire (CPQ) was one of the
questionnaires employed as a survey tool [68]. The
questionnaire also included socio-demographic character-
istics [69] and the German version of the SF-36 [70]. The
CPQ was developed and validated in several research
projects carried out by the Department of Medical Sociol-
ogy of the Institute for Occupational and Social Medicine at
the University of Cologne and is based on the theoretical
concepts of “learning organisation” and “supportive care”.

Data input and statistical analysis

Statistical analysis of the results was carried out using the
statistical package SPSS (Version 10). To test for significant
differences between satisfied and dissatisfied patients, the
dependent variable was dichotomised bymedian split into two
groups called “dissatisfied patients” and “satisfied patients”.

In examining direct relationships between explanatory
variables and the dichotomised dependent variable, dissat-
isfied and satisfied patients were first tested for significant
differences in middle rankings with Mann–Whitney U test.
In the case of dichotomous variables, such as for example
“sex” and “partner”, the chi-squared test was applied.
Variables proving significant with a p value of ≤0.05 in
this first stage of analysis were later included in logistic
regression analyses to investigate the effect of significant
independent variables when applied in various combina-
tions. This two-step procedure in carrying out data analysis,
i.e. initial use of univariate followed by multivariate
analyses, represents a standard procedure in the field of
medical statistics [71]. Variables with a proportion of
missing values above 25% are excluded from analysis.
None of the variables under investigation demonstrated
inter-correlations >0.8 [72].

Dependent variable

Due to the customer model, satisfaction is a result of the
combination of expectations and the subjective evaluation of a
certain service or performance [73]. The dependent variable
“satisfaction + expectations” is based on questions about (1)
satisfaction (Cronbach’s alpha=0.92) and (2) fulfilment of
expectations (Cronbach’s alpha=0.88) regarding the follow-
ing 12 dimensions of care provision: (1) non-medical
services, e.g. room furnishings and cleanliness, (2) organisa-
tion on ward, (3) psychosocial care provided by ward
physicians, (4) psychosocial care provided by nursing staff
on ward, (5) ward rounds, (6) medical treatment, (7)
information, (8) pastoral care, (9) patient involvement, (10)
involvement of the doctor who continues the treatment, (11)
involvement of relatives and (12) discharge procedure.
Answer categories were additionally presented visually using
a five-point faces scale [74]. The dependent variable
“satisfaction + expectations” was formed by adding the
scores for satisfaction and expectations. The values for each
answer category of satisfaction were as follows: “satisfied”=
5, “somewhat satisfied”=4, “neither dissatisfied nor satis-
fied”=3, “somewhat dissatisfied”=2 and “dissatisfied”=1.
The values for each answer category of expectations were as
follows: “much better than expected”=+1, “better than
expected”=+0.5, “as expected”=0, “worse than expected”=
−0.5 and “much worse than expected”=−1.0. The sum score
was performed by adding these scores for individual items
and then dividing this sum by the number of items answered.
This sum score (with values between 1.0 and 6.0) reflect the
expectation-adjusted satisfaction of the patient concerning
their acute hospital stay [73, 75] (Fig. 2).

The distribution of the dependent variable is shown in
Fig. 3. The frequency of the variable shows a normal
distribution, which was also tested by the Kolmogorov–
Smirnov Test.

Independent variables

Information regarding sex, age and relationship status was
extracted from the socio-demographic section of the survey
instrument. The variable social class was computed on the
basis of patients’ statements concerning school education,
occupational position and per capita household net income
[76], also provided in the socio-demographic section of the
survey.

The total length of acute hospitalisation (calculated in
number of days) was determined by viewing patients’ files.
The period of time (in days) between discharge from the
hospital and September 1, 2002 (reference date) constitutes
the length of time since hospital discharge.

Injury severity was rated by means of the Abbreviated
Injury Scale (AIS), defined and continuously updated by the
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“Association for the Advancement of Automotive Medicine”
(AAAM) [77]. Values attained using this scale formed the
basis for calculating the Injury Severity Score (ISS). For six
regions of the body (head/neck, face, thorax, abdomen,
extremities and soft tissues), the most severe injuries are
coded with a score ranging between 1 and 6. For the

calculation of the ISS, scores for the three most seriously
affected body regions are squared and then summated. An
individual injury with 6 points automatically implies a
maximum ISS of 75 points [78]. An ISS score ≥16
characterises a seriously injured patient (“major trauma”) and
is linked with a prognosis of mortality of more than 10% [79].

nschluss- und Ausschlusskriterien 

  patients with polytrauma 

     
   Escape:                                                         n    

       - Transfer/discharge           31 
    - Attempted suicide          20    
    - Language problems         17      
    - Previous mental disorder               16      
    - Refusal           15      
    - Deceased           14      
    - Disorientated                       8        
    - External therapy            4        
    - Too severe craniocerebral injury           1        
    - Victim of crime            1        

    Randomized 

    Drop Out:                             n
  - Refusal          14      
  - Transfer / discharge       11      
  - External therapy   5      
  - Language problems              4        
  - Previous mental disorder      2        
  - Attempted suicide                1        
  - Disorientated            1        
  - Craniocerebral injury          1        
  - Renewed accident           1        
  - Age            1        

Survey patients: 1996 - 2001 
 
                 
                       Drop out: n 
   - moved without   9 

forwarding address 

Sample of current survey 
 
             Non-participants:  n 

-Moved without  2
 forwarding address 

-Deceased   3
 -Refused   26 

Survey patients of current study 

298 

127 

171 

130 

41 

9 

121 

90 

31 

Fig. 1 Flow chart describing the progress of patients through randomised trial: reasons of escape, dropout and no participation and number of
survey patients of the current study

Langenbecks Arch Surg (2007) 392:747–760 751



To date, studies have shown that severe injuries to the
extremities can especially pose a considerable strain for
patients due to the fact that such injuries more often lead to
permanent disability or restriction [80]. For this reason, the
AIS-extremities score was included as a variable in the
analysis in dichotomised form. An AIS score ≤2 was coded
as no/minor injury to the extremities and an AIS score ≥3 as
a serious injury to the extremities.

The SF-36 [70] is a non-illness-specific instrument
measuring health-related quality of life. In the present
analysis, questions relating to physical functioning (ten
questions concerning the extent to which the present state
of health impairs physical activity, such as walking,
climbing stairs, etc.), social functioning (two questions
concerning the extent to which physical health or emotional
problems impair normal social activity) and pain (two
questions concerning the degree of pain and extent to which
pain influences normal work) were integrated from the SF-
36 as independent variables.

The variable gratitude comprises three items taken from
the CPQ survey module of the same name (Cronbach’s
alpha= .75): (e.g. “you have to be grateful for the
helpfulness shown in hospital”). Respondents were able to
express their agreement with the statements presented on a
four-point Likert scale (ranging from “do not agree at all”
to “completely agree”). Each response was awarded a
particular score (“do not agree at all”=1 point and
“completely agree”=4 points) to facilitate the formation of
a total score in subsequent analyses.

The physician/patient and nursing staff/patient interac-
tion modules of the CPQ—“concerning contact with ward
physicians” and “concerning contact with nursing staff on
ward”—form the basis of the variables psychosocial care
provided by physicians and psychosocial care provided by
nursing staff. Scales of the two modules (devotion, trust,
harassment, neglect, support) are identical both in terms of

formulation and the order of questions. They can thus be
directly compared in the analysis phase. In both modules,
patients are offered four response categories carrying scores
ranging from 1 point (“do not agree at all”) to 4 points
(“completely agree”). In interpreting the results, it is
important to note that the scales “neglect” and “harassment”
were recoded during statistical analysis, such that high
scores reflect low level and low scores reflect high level

answers count

dissatisfied 1 

rather dissatisfied 2 

neither dissatisfied nor satisfied 3 

satisfied 4 

very satisfied 5 

=  

count answers

- 1 much worse than expected 

- 0.5 worse than expected 

0 as expected 

+ 0.5 better than expected 

+ 1 much better than expected 

sumscore "satisfaction plus expectations"

Σ - score 
satisfaction 

Σ - score 
expectations 

+

Fig. 2 Calculation of dependent
variable “satisfaction +
expectations” by adding up
scores of CPQ scale satisfaction
and CPQ scale expectations for
each patient on an individual
level [73, 75]

Fig. 3 Distribution of dependent variable “satisfaction + expectations”
of study population (range from 0 “dissatisfied and much worse than
expected” to 6 “very satisfied and much better than expected”; n=90
patients)
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agreement. The total score for “psychosocial care provided
by physicians” is attained by first summating scores from
the module “concerning contact with ward physicians” and
subsequently dividing this sum by the number of items
answered. The total score for the module “concerning
contact with nursing staff on ward” is formed in the same
way. The respective Cronbach’s alpha values for the
various physician/nursing staff scales are provided in
parentheses.

The CPQ scale devotion (a=0.87/0.88) is designed to
measure patients’ subjective perceptions regarding the
devotion of medical–nursing staff. Empathy, the establish-
ment of a trusting relationship and regular conversations,
which also take place outside of ward rounds, lie at the
centre of this scale (e.g. “Doctors/nursing staff carried out
conversations with me in a very empathic manner”). The
CPQ scale trust (a=0.91/0.94) measures various aspects of
a trusting relationship with the attending physicians or

Table 1 Comparison of survey participants with dropout population in terms of socio-demographic and hospital stay related characteristics

Survey participants (n=90) Dropout population (n=31)

Males 67 (74.4%) 24 (77.4%)
Females 23 (25.6%) 7 (22.6%)
Age (years) 42.3 (12.9) 40.0 (12.7)
Injury severity score (ISS) 22.9 (9.5) 23.2 (10.0)
Length of time since discharge (months) 45.5 (18.5) 40.5 (12.5)
Length of stay in hospital (days) 51.6 (30.4) 57.6 (40.5)

Values are presented as the mean and SD in the case of continuous variables.
T test or chi-squared test showed no significant differences.

Table 2 Name, label, response categories and descriptive statistics (number, mean, standard deviation, minimum, maximum) for all variables
used in the analysis (n=90 severely injured patients)

Name Label/responses N Mean SD Min Max

Age Age at time of survey (in years) 90 42 12.9 22 71
Social class 1=lower class, 2=lower–middle class, 3=middle class,

4=upper–middle class, 5=upper class
79 3.8 1.1 1 5

Length of time since discharge Interval between discharge and survey (in years) 90 3.7 1.5 0.7 5.9
ISS Injury severity 90 23.0 9.6 9 50
SF-36 PhysFu Physical functioning 90 60.8 27.8 5 100
SF-36 Pain Pain 90 57.6 26.9 12 100
SF-36 SoFu Social functioning 90 75.3 25.6 12.5 100
Gratitude Gratitude toward medical staff 90 2.7 0.6 1.3 4.0
Subjective rating of psychosocial
care provided by physicians

CPQ modules “devotion”, “trust”,
“harassment”, “neglect” and “support”

90 3.2 0.5 1.4 4.0

Subjective rating of psychosocial
care provided by nursing staff

CPQ modules “devotion”, “trust”,
“harassment”, “neglect” and “support”

90 3.1 0.6 1.1 4.0

Subjective rating of information
behaviour of physicians

CPQ module informational uncertainty 90 1.7 0.6 1.0 4.0

Co-therapy Total score for CPQ scale “co-therapy” 86 2.8 0.6 1.0 4.0
Subjective rating of quality of
hospital structure

Total score for CPQ modules “basic infrastructure”,
“cleanliness”, “room furnishings”, “organisational chaos”

83 2.8 0.3 2.0 3.9

Subjective rating of treatment
success

Total score for CPQ module “subjective
treatment success”

82 3.3 0.7 1.0 4.0

Satisfaction CPQ index “satisfaction” 90 3.9 0.9 1.0 5.0
Expectations CPQ index “fulfilment of expectations” 90 3.3 0.8 1.6 4.9
Sex Male/female 90 M 67

(74.4)
F 23

(25.6)
Partnership Without partner/with partner 90 Without 34

(37.7)
With 56

(62.3)
Extremities AIS <3/AIS ≥3 90 <3 33

(36.7)
≥3 57

(63.3)
Psychotherapy 1=yes/2=no 90 Yes 47

(52.2)
No 43

(47.8)
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nursing staff, for example general trust and trust in the
professional competence of medical staff (e.g. “I complete-
ly trusted my doctors/the nursing staff”). The CPQ scale
harassment (a=0.91/0.93) is designed to assess the “most
extreme form of a straining relationship” [68] (e.g. “I had
the feeling that the doctors/nursing staff personally disliked
me”). The CPQ scale neglect (a=0.81/0.79) is also a
measure of straining relationships, though one which aims
to cover the domain between neutral and extremely
straining relationships (harassment) [68] (e.g. “The doc-
tors/nursing staff had too little time for me”). The CPQ
scale support (a=0.90/0.90) measures patients’ subjective
perceptions of the support provided by medical–nursing
staff (e.g. “The doctors/nursing staff supported me in such a
way that made it easier for me to deal with my illness”).

The variable information behaviour of physicians is
formed by summating the scores of the five items from the
CPQ survey module “informational uncertainty” (Cronbach’s
alpha=0.89) (e.g. “Ward doctors left me in the dark by only
giving vague information”). Respondents were given the
opportunity to express their agreement with or rejection of
the statements presented and in doing so, to take a stand on
the (subjectively perceived) information behaviour of physi-
cians. Each response category was measured with a score (1
to 4 points) in the context of survey evaluation. The higher
the quality of physicians’ information behaviour as rated by
patients, the higher the respective total score for the given
variable.

The variable co-therapy (Cronbach’s alpha=0.80) com-
prises four items (e.g. “The doctors wanted me to be actively

Table 3 Univariate comparison of potential predictors for belonging to the group of dissatisfied or to the group of satisfied patients using Mann–
Whitney U test in terms of metric variables or chi-squared test in terms of dichotomous variables

Dissatisfied patients (n=43) Satisfied patients (n=47) p value

Sexa—male 28 (41.8) 39 (58.2) 0.052
Sexa—female 15 (65.2) 08 (34.8)
Without partnera 18 (52.9) 16 (47.1) 0.445
With partnera 25 (44.6) 31 (55.4)
AIS extremitiesa <3 13 (39.4) 20 (60.6) 0.226
AIS extremitiesa ≥3 30 (52.6) 27 (47.4)
Psychotherapya—yes 19 (44.2) 24 (55.8) 0.541
Psychotherapya—no 24 (51.1) 23 (48.9)
Age 43.4 47.5 0.457
Social class 47.3 43.9 0.533
Length of stay 43.4 47.5 0.457
Time since discharge 50.4 41.0 0.088
Injury severity score (ISS) 38.2 52.1 0.011
SF-36 physical functioning 43.2 47.7 0.414
SF-36 pain 46.0 45.0 0.842
SF-36 social functioning 41.5 49.2 0.147
Gratitude 39.7 51.0 0.039
Psychosocial care provided by physicians 25.3 64.0 0.000
Psychosocial care provided by nursing staff 31.9 58.0 0.000
Information behaviour of physicians 59.2 33.0 0.000
Co-therapy 26.4 63.0 0.000
Quality of hospital structure 32.3 57.6 0.000
Subjective evaluation of treatment success 35.0 55.0 0.000

“Satisfied patients” were defined as those with an expectation-adjusted satisfaction score of four or above.
a In terms of the chi-squared test.

Table 4 Significant results of initial logistic regression with “satisfaction + expectations” as dependent variable (0=dissatisfied, 1=satisfied),
model was controlled for ISS, gratitude, psychosocial care by nursing staff, information behaviour of physicians, quality of hospital structure and
subjective evaluation of treatment success

Co-efficient Standard error p value

Psychosocial care provided by physicians 4.61 1.30 0.000
Co-therapy 2.96 1.10 0.007
Constant −22.86 4.86 0.000
Variance explained (Nagelkerke’s pseudo-R2) 0.764

Table 4 Significant results of initial logistic regression with “satis-
faction + expectations” as dependent variable (0=dissatisfied, 1=
satisfied), model was controlled for ISS, gratitude, psychosocial care

by nursing staff, information behaviour of physicians, quality of
hospital structure and subjective evaluation of treatment success
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involved in the treatment process”) and measures the degree
of the activation of the patient to be actively involved in
treatment. The four response categories provided (ranging
from “do not agree at all” to “completely agree”) were
transformed into scores (1 to 4 points) in the later phase of
analysis. The more patients felt that they had been included
in the therapy carried out by physicians, the higher the
corresponding total score for this variable.

The CPQ survey module subjective treatment success
forms the basis of the variable “subjective ratings of
treatment success”. Respondents were able to express their
agreement with or rejection of the statements presented on a
four-point Likert scale, and in doing so, voice their
subjective perceptions regarding treatment success. Sum-
mating the scores of this module and subsequently dividing
this sum by two results in the total score for this variable.
The CPQ survey module “subjective treatment success”
(Cronbach’s alpha=0.91) comprises the following items:
(1) “I believe that the treatment, which was carried out has
made an impact”, (2) “I feel better because of the
treatment” and (3) “The treatment has increased my quality
of life”.

The variable structure is based on the following four CPQ
survey modules: “basic infrastructure” (a=0.70, e.g. “Access
to the television was...”), “cleanliness” (a=0.83, e.g. “The
cleanliness of the sanitary facilities was...”), “room furnish-
ings” (a=0.84, e.g. “the furnishment of my hospital room
was...” and “organisational chaos” (a=0.89, e.g. “I had the
impression that there were problems in the communication
of arrangements between the ward and examination areas”).
The evaluative questions were accompanied by Likert scales,
which provided patients with five possible response catego-
ries, each of which was later measured with a score ranging

from 1 (“poor”) to 4 (good”). Items requiring an expression
of agreement on behalf of the patient also provided five
response categories, which were later assigned a score
ranging from 4 (“do not agree at all”) to 1 (“completely
agree”). The response category “cannot say” was in all cases
coded as a missing value. Summating the individual scores
and dividing this sum by the number of items answered
results in the total score for “structure”.

A part of the patients of this study received a
psychotherapeutic intervention performed by psychologists
during the stay in hospital. The dichotomous variable
therapy indicates whether a patient belongs in the group
of therapies or not (therapy received: yes/no).

Results

Of 121 patients, which were sent a written questionnaire, 2
had moved to another house without leaving a forwarding
address, 3 were deceased and 26 failed to return their
survey resulting in a total of 90 surveys, which were
returned and subjected to statistical evaluation. This
corresponds to a rate of return of 74.4% with respect to
the sample and 77.6% with respect to the adjusted sample.
Statistical significant differences between the population of
survey participants (n=90) and non-participants (n=31)
were not found (Table 1).

Table 2 provides a descriptive summary of the relevant
variables for the survey participants.

Patients rated the dependent variable “satisfaction +
expectations” on average with a score of 4.0. The lowest
score was 0.83 and the highest score 5.92 with a standard

Table 5 Comparison of predicted vs observed classification to satisfied or dissatisfied patient group and rates of correct assignment on the basis
of initial logistic regression with “satisfaction + expectations” as dependent variable (0=dissatisfied, 1=satisfied)

Observed Predicted Correctly rated (in %)

Satisfaction Dissatisfaction
Satisfaction 41 6 87.2
Dissatisfaction 7 36 83.7
Total percentage 85.6

Table 6 Significant results of second logistic regression with “satisfaction + expectations” as dependent variable (0=dissatisfied, 1=satisfied),
model was controlled for devotion of physicians, support from physicians and harassment of physicians

Co-efficient Standard error p value

Co-therapy 2.96 0.687 0.000
Neglect by physicians 2.02 0.702 0.004
Trust in physicians 1.782 0.674 0.008
Constant −3.501 0.773 0.000
Variance explained (Nagelkerke’s pseudo-R2) 0.694
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deviation of 1.20. The cutoff point was set at the median with
≤4.0 and divides the total population of survey participants
(n=90) into a group of “dissatisfied” (n=43) and “satisfied”
(n=47) patients. The group of dissatisfied patients was
assigned the value 1 and satisfied patients the value 0.

To investigate the direct relationships between the
explanatory variables and the dependent variable, differ-
ences between “dissatisfied” and “satisfied” patients were
tested for significance (Table 3).

In the course of analysis, two logistic regressions were
applied to examine the effect of individual independent
variables in various combinations. In the following, the
results of these consecutive logistic regressions are pre-
sented. In the first model, variable selection was guided by
the results of the previously performed univariate analysis,
i.e. all variables with a p value ≤0.05 were included in the
analysis. Consequently, the following eight explanatory
variables were selected: “ISS” (injury severity), “gratitude”,
“psychosocial care provided by physicians”, “psychosocial
care provided by nursing staff”, “information behaviour of
physicians”, “co-therapy”, “quality of hospital structure”
and “subjective evaluation of treatment success”. The
significant variables included in the model are listed in
the order in which they were included in the regression
equation. Results for the first logistic regression together
with the accompanying classification model are presented
in Tables 4 and 5.

The variables “psychosocial care provided by physi-
cians” and “co-therapy” significantly contributed to the
predictive power of this model. The model accounted for
76% of variance (Nagelkerke’s pseudo-R2). In a second
logistic regression, the variable “subjective rating of
psychosocial care provided by physicians” was replaced
by the five underlying physician/patient interaction mod-
ules (CPQ scales) “devotion of physicians”, “support from
physicians”, “trust in physicians”, “neglect by physicians”
and “harassment by physicians”. The aim was to ascertain
which of the five aspects of physician/patient interaction
has the greatest effect on patient satisfaction or dissatisfac-
tion regarding their acute stay in hospital. Accordingly, the
following six variables were included in the second logistic
regression: “devotion of physicians”, “support from physi-
cians”, “trust in physicians”, “neglect by physicians”,

“harassment by physicians” and “co-therapy”. Results of
this second logistic regression together with the accompa-
nying classification model are presented in Tables 6 and 7.

The variables “co-therapy”, “neglect by physicians” and
“trust in physicians” significantly contributed to the
predictive power of this model. The model accounted for
69% of variance (Nagelkerke’s pseudo-R2), i.e. the three
determinants identified explain approximately two thirds of
the satisfaction of seriously injured patients regarding their
hospital stay.

Discussion

The starting point of the current study was the question
which patient-specific or hospital-specific factors affect the
satisfaction of seriously injured patients. In the context of
investigating the literature, it was initially possible to
identify several determinants, which had proved significant
in empirical research studies. The problems surrounding the
reliability and validity of previous surveys of patient
satisfaction were overcome by the application of a survey
(CPQ) proving to fulfil these scientific quality criteria. It
can furthermore be argued that due to the customer model,
satisfaction is a result of the combination of expectations
concerning a certain service or performance and satisfaction
thereof. Thus, operationalising “satisfaction + expectations”
by performing an additional index covering several relevant
dimensions appears to be necessary. Using questions from
the CPQ, the SF-36 and an additional socio-demographic
questionnaire section, it was possible to cover all 18
conjectured determinants and subsequently include these
in statistical analyses. The combined use of univariate and
multivariate analyses finally led to the development of a
model, which was able to identify three highly significant
predictors of satisfaction in seriously injured patients.
These predictors consisted of the patients’ perception of
being involved in treatment, patients’ feeling of being
neglected by physicians and patients’ perception of trust in
physicians.

The subjective perception of the quality of psychosocial
care provided by physicians was for the most part
determined by the manner in which conversations were

Table 7 Comparison of predicted vs observed classification to satisfied or dissatisfied patient group and rates of correct assignment on the basis
of second logistic regression with “satisfaction + expectations” as dependent variable (0=dissatisfied, 1=satisfied)

Observed Predicted Correctly rated (in %)

Satisfaction Dissatisfaction
Satisfaction 40 7 85.1
Dissatisfaction 8 35 81.4
Total percentage 83.3
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held and the staff approached patients, and emotional and
social aspects. The worse the surveyed patients felt that
they had been psychosocially cared for, the greater the
probability that they belonged to the group of dissatisfied
patients. In particular those patients who felt that they had
been neglected by their attending physicians and felt
distrusting towards them were more frequently found in
the dissatisfied group. A lack of time, information and
willingness to listen to problems or contribute to solutions
proved decisive. Evidence for the specific importance of
psychosocial care on the part of medical staff has also been
provided by other social–epidemiological and health care–
epidemiological investigations. It has for example been
shown that inter-personal contacts in the context of coping
with illness have a considerably positive impact on
successful recovery [52]. There is also empirical evidence
that interactional relationships in hospitals have a verifiable
affect on patients’ compliance [49], health and satisfaction
[47, 48, 50, 81–83]. Patient surveys investigating expec-
tations on the physician and his/her treatment indicate that
in addition to the professional qualification of the physi-
cian, most patients also consider the following three
dimensions of medical practice to be of fundamental
importance: (1) socio-emotional skills, for example being
a good listener, demonstrating patience, having a friendly
and empathic charisma; (2) adequate time for conversations
and examinations and (3) extensive and comprehensible
information concerning the causes and course of an illness,
and the risks and chances of treatments [84]. Trust is an
important aspect of a successful and satisfying physician–
patient relationship. Confidence has extensive consequen-
ces for the quality of physician–patient relationship and
further treatment process. Several studies have shown the
negative effects of an insufficient relationship leading to a
lack in compliance, worse subjective and objective evalu-
ation of treatment outcome, increased consumption of drugs
and decreased patient satisfaction. Thus, it becomes clear
that medical support of severely injured patients requires not
only professional surgical skills, but also a trustful physi-
cian–patient relationship, e.g. in terms of social support.

In many cases, a failure to fulfil these expectations
results in dissatisfaction with the attending physician [30,
85]. In the present study, it was further demonstrated that
seriously injured patients’ subjective perception of being
involved in the therapy had a significant effect on
satisfaction with their acute hospital stay. Patients who
had the impression that they were able to fundamentally
influence treatment methods and therefore felt actively
involved in the treatment were significantly more satisfied
than patients receiving conventional care. This result also
concurs with the findings of other studies, which show that
patients who are incorporated as therapeutic partners
develop higher self esteem, utilise the health care services

in a more sensible manner and generally reach better bio-
medical results at lower expenses (efficiency) [5, 7, 86, 87].
Moreover, there are numerous indications that patients who
are actively involved in planning and carrying out their
therapy, prove all in all more satisfied with the medical care
received than those receiving traditional care [54, 55, 57,
88]. These findings are also embodied in the “shared
decision-making model” [56], which foresees patients no
longer simply comprehending the clinical recommendations
of the physician, but additionally having the opportunity to
decide between various appropriate treatment options. In
summary, it is assumed that these procedures increase the
legitimacy, acceptance and social tolerance of medical
services [86].

The proportion of variance accounted for in this model
amounts to 67%, i.e. approximately one third of patient
satisfaction variance cannot be explained by the variables
applied in this analysis. Future research should particularly
include general health-related patient attitudes, such as
control beliefs [89] or sense of coherence [90]. Further-
more, information relating to sex, age, experience and
attitude of the physician, which could possibly contribute to
explaining the remaining variance, is lacking in the present
analysis. Further limitations of the study include the small
number of cases and the extended period of time between
acute hospitalisation and survey, which can lead to
distortions in the form of selection bias or memory effects.
A more extensive effect of length of time since discharge was
statistically controlled for by including the corresponding
variables. Besides incorporating a greater number of seri-
ously injured patients and clinics, future studies should also
include prospective interventions to check the internal
validity of the presented results. In addition, attention should
be paid to the length of time between treatment and survey;
however, there are no standard recommendations regarding
the optimal interval.

The current study also lacks data concerning the
objective functional outcome and the degree of patients’
disability (these are only partially operationalised by items
targeting patients’ self-reports of their subjective state of
health) and regarding possible consequences in their social
and societal environment (retirement, unemployment, fi-
nancial loss, divorce or loss of partner).

Patient’s evaluation of medical treatment outcomes are
frequently viewed to be less important than outcomes
measured objectively on the basis of medical parameters.
But subjective assessments can become very real in their
consequences: For instance, whether a patient is compliant
to medical treatment or not depends very much on his view
of medical treatment and outcome. This is what Thomas
and Thomas already formulated in their theorem in 1928:
“Very often it is the wide discrepancy between the
situation as it seems to others and the situation as it seems
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to the individual that brings about the overt behavior
difficulty. If men define situations as real, they are it in
their consequences” [91].

Moreover, it is conceivable that the personality structure of
dissatisfied patients plays a central role (e.g. looking for
someone to blame for one’s own fate). This should be taken
into account in future studies, for example by integrating the
health-related control beliefs [89] mentioned above. Of
further interest is the question as to why the remaining
explanatory factors described in the current investigation did
not turn out to be relevant. Among other explanations, this
result could be due to the nature of the present sample, which
was relatively homogenous with respect to age, social status
and injury severity, though not in terms of sex distribution.

Conclusions and practical implications

The satisfaction of seriously injured patients regarding their
acute hospital stay is essentially determined by factors
relating to communication between the attending physician
and the patient [5, 47, 48, 92, 93]. The satisfaction
promoting effects of a trustful physician–patient relation-
ship should be used particularly with regards to severely
injured patients. Their traumas often lead to durable
physical and psychological disturbances, which have sub-
stantial influence on the vocational and social life of the
patient. Above all, aspects such as the physician’s respon-
siveness to patients’ problems, a comprehendible explana-
tion of both the diagnosis and treatment and the amount of
time available for such encounters play a vital role. In the
context of medical education and further training, well-
founded instruction in and coaching of psychosocial skills,
particularly focusing on the aspect of physician–patient
interaction, could, also in the field of trauma surgery, aid to
optimise patient care and increase patient satisfaction [94].
The findings of the current study also give cause to suspect
that a future increase in documentational and administrative
workload within trauma surgical practice could lead to a
reduction in the quality of psychosocial care provided and
thus result in a decline in patient satisfaction.

The results already gave the motivation to develop a
prospective interventional study with a training programme of
communication skills for surgeons to improve subjective and
objective outcome parameters of severely injured patients
called “Advanced Trauma Psychosocial Support (ATPS)”.
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