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ORIGINAL ARTICLE                                             
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Frida Smithh,i, Jonas Nygrenj,k, Lara Russellb and Joakim €Ohl�enc,l 
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Gothenburg, Gothenburg, Sweden; dSophiahemmet University, Stockholm, Sweden; eDepartment of surgery, Sahlgrenska University 
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ABSTRACT 
Aim: With an interest in providing knowledge for person-centred care, our overall goal is to contribute 
a greater understanding of diversity among patients in terms of their preparedness before and up to 
six months after colorectal cancer surgery. Our aim was to describe and provide a tentative explan-
ation for differences in preparedness trajectory profiles.
Material and methods: The study was explorative and used prospective longitudinal data from a pre-
viously published intervention study evaluating person-centred information and communication. The 
project was conducted at three hospitals in Sweden. Patient-reported outcomes measures, including 
the Longitudinal Preparedness for Colorectal Cancer Surgery Questionnaire, were collected before sur-
gery, at discharge, and four to six weeks, three months, and six months after surgery. Clinical data 
were retrospectively obtained from patients’ medical records. We used latent class growth models 
(LCGMs) to identify latent classes that distinguish subgroups of patients who represent different pre-
paredness trajectory profiles. To determine the most plausible number of latent classes, we considered 
statistical information about model fit and clinical practice relevance. We used multivariable regression 
models to identify variables that explain the latent classes.
Results: The sample (N¼ 488) comprised people with a mean age of 68 years (SD ¼ 11) of which 44% 
were women. Regarding diagnoses, 60% had colon cancer and 40% rectal cancer. The LCGMs identi-
fied six latent classes with different preparedness for surgery and recovery trajectories. The latent 
classes were predominantly explained by differences in age, sex, physical classification based on 
comorbidities, treatment hospital, global health status, distress, and sense of coherence (comprehensi-
bility and meaningfulness).
Conclusion: Contrary to the received view that emphasizes standardized care practices, our results 
point to the need for adding person-centred and tailored approaches that consider individual differen-
ces in how patients are prepared before and during the recovery period related to colorectal cancer 
surgery.
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Background

There is an interest in identifying people who have different 
needs for support from health care professionals during 
recovery from surgery as a means to provide knowledge to 
inform person-centred care. This study investigates individual 
differences in patients’ trajectories of their preparedness for 
cancer surgery and their recovery afterwards.

Recovery for patients undergoing colorectal cancer sur-
gery (CRCS) has been characterized by variability and 

complexity [1,2]. The experiential changes patients go 
through following CRCS [3,4] correspond to ‘recovery’ as 
regaining control over biopsychosocial functions while striv-
ing to return to the preoperative level of independence in 
daily living and optimum well-being [5]. Following CRCS, 
patients go through a complex transition from overcoming 
the surgery to recovery [6,7], which is characterized by phys-
ical powerlessness, dependency on others, difficulties with 
food intake [8] and altered bowel function [8,9]. Such distress 
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has been related to emotional, cognitive and behavioural 
dimensions [7], as well as physical symptoms, physical func-
tioning, and psychological, social and activity dimensions [6]. 
To cope, patients may need support in preparing for what 
might be expected [1,10], and to obtain an understanding of 
bodily changes immediately after surgery (e.g., pain, bowel 
problem,s and/or stoma), following discharge from the hos-
pital, and during subsequent phases of recovery [1].

In this way, preparedness for surgery and recovery 
implies a forward-directed activity to address challenges 
and changes that might come [11,12] following surgery, 
and this may facilitate management of daily life at home 
and understanding of the meaning of the cancer diagnosis 
[13]. Further, research suggests that preparedness is a 
multidimensional construct that includes a) searching for 
and making use of information, b) understanding and 
being involved in the care process, c) making sense of the 
recovery process, and d) support and access to health 
care [14].

The recovery process is progressive but not the same for 
all patients undergoing CRCS [1,15]. Various intersecting fac-
tors may influence in what ways patients are prepared for 
recovery. Research indicates that most patients are satisfied 
with CRCS related communication [16] and will have com-
pleted the recovery process six months after surgery [8]. 
However, especially patients with rectal cancer and those 
receiving ostomy are expected to have a longer period of 
recovery [17], which is in line with various biomedical factors 
known to influence patients’ recovery [18,19]. In addition, 
there are other intersecting factors that may influence 
patients’ CRCS recovery, including various aspects of their 
quality of life [3]. As a result of differences in the ways 
patients are prepared prior to surgery and their trajectories 
of preparedness following surgery, patients may have differ-
ent needs for support. This implies that patients may 
undergo different recovery trajectories that are shaped by 
multiple intersecting factors.

Interventions to support a successful recovery are typic-
ally based on evidence of what works best for most 
patients undergoing CRCS, on average. To develop tailored 
and person-centred interventions [20] and the generation 
of relevant hypotheses, there is a clinical interest in increas-
ing knowledge about possibilities to better identify patients 
pre-surgery who are likely to experience undesirable pat-
terns of preparedness for the recovery following surgery 
and who may have unmet needs. However, knowledge 
about different types of preparedness for recovery trajecto-
ries and factors associated with those trajectories is limited. 
A latent class analysis approach has been recommended 
for investigating heterogeneity in cancer populations, pri-
marily to distinguish between demographic profiles [21–23], 
but also differences in patients’ perceived health and their 
quality of life [24,25]. Latent class trajectory analysis may 
be considered a statistical approach that resonates with 
person-centredness in that it seeks to accommodate indi-
vidual differences, and heterogeneity [26]. Rather than 
assuming homogeneity, as is the case for conventional vari-
able-centred analyses, latent class analysis identifies 

unobserved subgroups (classes) based on similarities in pat-
terns of data; thus the subgroups are not assumed to be 
known beforehand [23].

Aim and objectives

With a goal to contribute a greater understanding of diver-
sity among patients in terms of their preparedness before 
and up to six months after CRCS, our aim is to provide a ten-
tative explanation for differences in their preparedness tra-
jectories. We hypothesised that preparedness trajectories are 
heterogeneous (i.e., there are multiple preparedness trajec-
tory profiles). Specific objectives are to:

1. Distinguish unobserved subgroups (classes) of patients 
that represent different preparedness trajectory pro-
files, and

2. explore which demographic, diagnostic, treatment and 
care, and self-reported measures (health status, symp-
toms, sense of coherence) known pre-surgery may 
explain the different preparedness trajectories.

Material and methods

This explorative study used prospective longitudinal data 
within an intervention study evaluating person-centred infor-
mation and communication as compared to usual care in a 
non-randomised controlled before-and-after design (Registered 
at https://www.clinicaltrials.gov ID: NCT03587818) [27].

Settings

The project was conducted at three hospitals in Sweden: one 
local-, one regional-, and one university-hospital. The care 
process in each hospital followed national and international 
guidelines. All patients had consultations with a surgeon and 
a registered nurse (patients with ostomy also with an enter-
ostomal therapist) before surgery, before discharge and dur-
ing their recovery. The Enhanced Recovery After Surgery 
(ERAS) multi-model perioperative care pathway was used at 
each hospital to enhance patients’ physiological functioning 
pre- and post-surgery[18], and the local hospital was certified 
as an international centre of excellence in ERAS.

In the original clinical trial, patients in the intervention 
group were provided person-centred communication by 
means of a written, interactive patient education material 
and communication in a dialogue format. The effect evalu-
ation was negative regarding overall preparedness for sur-
gery and recovery (the primary outcome), while some 
intervention effects were detected for preparedness dimen-
sions (searching for and making use of information, making 
sense of the recovery), role functioning, and patients’ behav-
iour in contacting their assigned cancer “contact nurse” 
(a.k.a. nurse navigator) instead of contacting a nurse on duty 
at the ward or visiting the emergency department [27].
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Participants

Patients undergoing elective surgery for colorectal cancer 
were consecutively sampled from November 2012 to June 
2015 in surgical departments at the three hospitals (see 
above). Patients were excluded from the study if one or 
more of the below mentioned criteria was present: preopera-
tive chemotherapy, long-term preoperative radiation, diag-
nosed metastasis, post-surgical diagnosis of benign tumours, 
undergoing emergency surgery, having reduced cognitive 
function, and inability to communicate in Swedish. Out of 
671 patients eligible for inclusion, 488 gave informed written 
consent to participate and were included in this analysis 
(including both control and intervention groups) [27].

Measures and data collection

An overview of the constructs measured and the specific meas-
urement instruments used (including domains, response scales, 
calculation of summary scores, and internal consistency reliabil-
ity) is given in Table 1, and includes Swedish versions of the 
following measures: 1) preparedness for surgery and recovery 
measured using the Longitudinal Preparedness for Colorectal 
Cancer Surgery Questionnaire (PCSQ) [14,28], 2) health and 
quality of life (QoL) domains measured using the EORTC QLQ- 
C30 version 3.0 [29,30], 3) clinically significant distress measured 
on the one-item scale of the National Comprehensive Cancer 
Network Distress Thermometer (DT; Version 1.2013) [31,32], and 
4) coping capacity as meaningfulness, manageability, and com-
prehensibility evaluated with the Sense of Coherence short-ver-
sion scale (SOC 13 items) [33].

The following clinical variables were retrospectively 
obtained from patients’ medical records: cancer diagnosis 
according to ICD-10 (Revision, 2016), ASA classification per-
taining to physical status due to comorbidities before sur-
gery, as assessed by a responsible anaesthesiologist [34], 
type of surgery [35], tumour staging [36], presence of adju-
vant therapy post-surgery, length of hospital stay (number of 
days) in relation to the CRCS), number of phone calls to a 
cancer contact nurse pre-surgery and after discharge, num-
ber of visits to an emergency room after discharge, and 
number of hospital re-admissions. To compare the sample to 
the national population of people undergoing CRCS, anony-
mised data for selected variables during the study period 
were retrieved from the Swedish Register for Colorectal 
Cancer (Supplementary Table 3).

Questionnaires were distributed to the participants in per-
son at the hospital and by post. Data collection was per-
formed before surgery, at discharge, and four to six weeks, 
three months, and six months after surgery (see 
Supplementary Table). Clinical data were retrieved from 
patients’ electronic medical records. Monitoring of patient 
inclusion was performed by dedicated research nurses. Data 
entry was performed twice (for further details see [27]).

Statistical methods

For Objective 1 we used latent class growth models to iden-
tify subgroups (latent classes) that represent different 

preparedness trajectory profiles [37,38]. We specified the 
models to account for non-linear trajectories by estimating 
change over time (slopes) for each time period. The trajecto-
ries of the four PCSQ dimensions were estimated simultan-
eously with correlated intercepts and slopes. For purposes of 
model identification, the intercepts of all trajectories were 
held constant at zero and the variances were estimated to 
be equal within each of the latent classes. Full information 
maximum likelihood was used to accommodate missing data 
on the PCSQ domains at one or more of the time points.

We determined the number of latent classes based on 
model fit, entropy (i.e., uncertainty in latent class member-
ship), identification of classes that clearly distinguish different 
trajectories, and classes that are differentiated by demo-
graphic and clinical characteristics. Relative model fit was 
assessed based on the Bayesian Information Criterion (BIC) 
and by conducting bootstrapped (BLRT) and Vuong-Lo- 
Mendell-Rubin (VLMR) likelihood ratio tests to sequentially 
compare K and K-1 class models [39]. To determine the opti-
mal number of classes, we considered clinical practice rele-
vance (i.e., notably different trajectory profiles), as well as the 
statistical results.

To address Objective 2, we first described the sample and 
latent classes by comparing differences in demographic, 
diagnostic, treatment and care, and self-reported measures 
(health status, symptoms, sense of coherence). This was 
accomplished by conducting bivariate analyses using the 
“DCAT method” for categorical variables and the modified 
Bolck–Croon–Hagenaars (BCH) method procedures for con-
tinuous variables while accounting for uncertainty in latent 
class membership (entropy) [40,41]. To identify those varia-
bles that explain latent class membership, we subsequently 
conducted multivariable regressions using the 3-step proced-
ure, while only considering those variables that were known 
pre-surgery [40,42]. We were guided by the purposeful vari-
able selection approach to identify the variables that are 
most explanatory of latent class membership [43]. This 
includes first identifying all variables that are associated with 
latent class membership at p< 0.25 or that are considered to 
be theoretically relevant. Subsequent multivariable regression 
analyses involved iteratively entering and removing variables 
and retaining only those variables with coefficient p-values 
of <0.05 or variables that resulted in a change of coefficient 
values greater than 20% for any of the other variables. We 
followed a hierarchical approach by first considering only the 
demographic variables, then adding the diagnosis and treat-
ment variables, followed by the perceived health, symptoms 
and sense of coherence variables. Multiple imputation was 
used to accommodate a relatively small amount of missing 
data on the explanatory variables.

Ethical considerations

Initially, oral information about the study was given to eli-
gible patients at the three hospitals by a surgeon or regis-
tered nurse, and then written information was given to 
those interested. Before written consent was obtained from 
the participants, they were given the opportunity to pose 
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Table 1. Distributions of patient characteristics for the full sample and the six latent classes.

Variables N % / mean
Class 1 
30.2%

Class 2 
23.6%

Class 3 
23.1%

Class 4 
12.5%

Class 5 
5.6%

Class 6 
4.9% v2 (p)a

Demographics
Sex (% female) 488 44 38 53 39 47 53 49 5.7 (.334)
Age (mean) b 483 68 69 68 67 69 67 70 1.9 (.860)
Employment (%) 476 12.2 (.270)

Working 32 30 35 34 26 35 24
Retired 66 69 64 62 74 59 70
Other 2 1 1 4 0 5 6

Education (%) 473 15.9 (.388)
Elementary school 27 27 27 22 37 26 21
High school 23 19 23 28 11 43 21
University/college 32 39 30 27 35 19 41
Other 18 15 20 23 17 13 16

Cohabiting (% Yes) 470 72 77 66 73 72 73 59 3.3 (.769)
Having a partner (% Yes) 488 76 80 70 78 75 84 63 3.4 (.636)
Native language (% Swedish) 436 88 90 91 83 86 82 86 2.9 (.712)
Country of birth (% Swedish) 476 85 86 93 81 78 75 85 5.4 (.374)
Parents’ country of birth (% Both 

Sweden)
476 82 87 88 78 66 80 85 7.1 (.217)

Diagnoses
Type of cancer (% colon cancer) 477 60 38 40 40 43 34 51 1.6 (.900)
Tumour stage (%) 457 44.6 (.000)

I/II 31 32 39 28 26 20 29
III 61 58 55 64 64 79 63
IV 8 11 6 8 10 1 7

ASA Class (% ASA 3/ASA 4) 485 19 86 86 72 74 86 78 8.4 (.134)
Presence of other cancer diagnosis in 

addition to the CRC (% Yes)
486 14 13 17 14 13 13 12 0.6 (.987)

Treatments and care
Hospital (%) 488 85.3 (.000)

I (University hospital) 54 32 55 68 87 26 79
II (Regional hospital) 19 21 23 13 6 44 17
III (Local hospital) 27 48 23 19 8 30 4

Type of surgery (%) 487 4.3 (.932)
Rectal resection 24 22 23 21 34 27 30

Abdominoperineal rectal resection, 
or larger resection of colon with 
ostomy

15 15 16 18 5 14 16

Rectal-sigmoid resection, or right 
hemicolectomy

61 63 61 62 61 60 54

Laparoscopic surgery (% Yes) 487 29 30 34 25 24 40 13 8.3 (.142)
Ostomy (% Yes) 486 39 38 43 37 33 36 51 1.4 (.925)
Intervention (% Yes) 488 49 53 46 50 40 57 42 3.1 (.681)
# times in contact with assigned 

cancer contact nurse at the 
outpatient clinic before surgery (%):

486 15.6 (.113)

0 18 25 22 12 7 32 9
1 48 43 48 53 48 41 45
2/3 34 32 29 35 46 27 46

# times in contact with assigned 
cancer contact nurse over the 
phone before surgery (%)

486 34.6 (.003)

0 50 40 49 52 68 59 56
1 29 33 35 20 27 20 34
2 13 16 11 19 3 5 6
>¼3 8 12 5 10 2 16 4

Days of hospital stay (mean)c 487 7.5 7.0 8.0 7.0 8.2 7.2 8.6 6.4 (.265)
Presence of reoperation(s) (% Yes) 482 8 5 12 4 10 25 0 42.8 (.000)
At least one readmission (% Yes) 442 24 20 22 27 35 46 17 5.7 (.338)
Adjuvant chemotherapy (% Yes) 480 29 29 22 24 43 27 50 7.0 (.218)
Self-perceived health
Global Health (mean: 0–100) 476 70.1 77.7 67.0 65.0 73.7 65.5 52.6 49.9 (.000)
Physical functioning (mean: 0–100) 474 85.4 88.2 84.2 81.6 85.5 89.8 81.5 10.3 (.067)
Role functioning (mean: 0–100) 470 80.0 86.1 74.3 74.4 84.7 80.9 71.1 15.6 (.008)
Emotional functioning (mean: 0–100) 476 72.5 79.2 67.4 68.3 78.6 72.9 58.1 30.7 (.000)
Cognitive functioning (mean: 0–100) 476 86.4 90.9 84.8 81.5 88.3 88.1 76.5 19.0 (.002)
Social functioning (mean: 0–100) 476 84.3 89.5 82.2 77.5 90.2 82.5 80.1 22.5 (.000)
Financial difficulties (% yes) 470 11 7 8 17 8 9 36 29.3 (.015)
Symptoms
Distress thermometer (mean: 0-10) 408 3.1 2.4 3.8 3.6 2.8 2.6 4.8 33.9 (.000)
Fatigue (mean: 0-100) 474 27.9 23.7 29.8 33.4 22.4 33.3 35.0 14.0 (.016)
Nausea (mean: 0-100) 476 4.8 3.9 5.2 4.7 4.2 4.7 12.4 5.6 (.353)
Pain (mean: 0-100) 476 16.7 13.0 18.5 20.8 13.8 16.3 25.8 9.3 (.101)
Dyspnoea (% Yes) 469 41 38 45 54 34 29 50 51.9 (.000)

(continued)
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questions and talk with a nurse about what participation 
involved. Patients were instructed to contact the research 
nurses or researchers for questions about their participation, 
and emphasis was given to the voluntary nature of 
participating.

Results

Description of the participants

The sample (n¼ 488) comprised people with a mean age of 
68 years (SD ¼ 11, range 32–92) of which 44% were women, 
66% were retired, 72% were cohabiting, and 85% were born 
in Sweden (see Table 1). Regarding diagnoses, 60% had 
colon cancer, and 40% had rectal cancer. Further, 61% had 
tumour stage III (versus stages I, II, or IV), and 81% had ASA 
class I or II (i.e., healthy or mild systematic disease), versus 
ASA class 3 or 4 (i.e., severe systemic disease). Most patients 
(54%) received care in the university hospital, had a rectal- 
sigmoid resection or right hemicolectomy (61%), had open 
(non-laparoscopic) surgery (71%), and did not receive an 
ostomy (61%). Between timepoints 2 and 3, 71% of patients 
received adjuvant chemotherapy. The vast majority of 
patients had no re-operation (92%) and no re-admission 
(76%). As compared to the national population of people 
undergoing CRCS the sample had patients who were slightly 
younger, and more likely to have colon cancer, higher 
tumour stages, lower ASA classes, and an ostomy 
(Supplementary Table 3).

Latent preparedness trajectories

Heterogeneity in patients’ preparedness for surgery and 
recovery over time was observed (Figure 1). The latent class 
analysis identified six latent classes representing different 
preparedness for surgery and recovery trajectories profiles 
(see Table 2). Although the bootstrapped likelihood ratio test 
and BIC values suggest the possibility of 7 latent classes, one 
of the classes represented only 13 people, the model pro-
duced estimation errors, and there was no trajectory profile 
that was distinctly different from those based on the 6-class 
model. Conversely, the 6-class model revealed a 6th trajectory 
profile that was distinctly different from the 5-class model.

The six classes were observed to vary in levels of pre-
paredness pre-surgery and over time (Figure 2). The trajecto-
ries of the four domains relative to each other were similar 
in all classes, with higher levels of understanding and 
involvement in care and for support and access to care, and 
lower levels of searching for and making use of information 
and making sense of recovery.

The classes had distinctly different preparedness trajectory 
profiles (see Figure 1). The largest class, Class 1 (30% of the 
sample), had the profile with the overall highest level of pre-
paredness both before surgery (T0) and over time (T1–T4). 
Class 2 (23% of the sample) had a profile of high levels of 
preparedness before surgery (T0) and a gradual decrease at 
all of the following time points (T1-4), as well as slightly 
lower preparedness six months after surgery compared to 
Class 1. Class 3 (23% of the sample) had a profile of moder-
ate levels of preparedness pre-surgery (T1) that were about 
the same level as in Class 2 at six months after the surgery. 
This class had relatively consistent levels of preparedness 
over time. Class 4 (13% of the sample) had a high level of 
preparedness before surgery (T0) with a decrease in pre-
paredness at discharge from the hospital (T1) but almost 
returned to the pre-surgery levels of preparedness three 
months after (T3). Class 5 (6.0% of the sample) also had a 
profile of a high level of preparedness before surgery (T0), 
with a marked decrease in preparedness 4–6 weeks after sur-
gery and an increase in preparedness six months after the 
surgery (T4), which was almost at the levels in Class 2. Class 
6 (5.0% of the sample; the smallest class) had the lowest lev-
els of preparedness both pre-surgery and over time as com-
pared to the other classes. The trajectory profile in this class 
was unique in that there was a marked decrease in the 
dimension “Searching for and making use of information” 
before surgery (T0) to the time of discharge (T1), whereas 
“Making sense of recovery” was relatively more stable.

Variables associated with latent preparedness 
trajectories

There were no differences in demographic variables across 
the six latent classes (see Table 1). However, the latent 
classes differed with respect to tumour stage (but none of 
the other diagnostic variables), the hospital, occurrence of 
re-operation, and times in contact with the assigned cancer 

Table 1. Continued.

Variables N % / mean
Class 1 
30.2%

Class 2 
23.6%

Class 3 
23.1%

Class 4 
12.5%

Class 5 
5.6%

Class 6 
4.9% v2 (p)a

Insomnia (% Yes) 473 59 43 68 69 43 62 72 28.8 (.017)
Appetite (% Yes) 474 31 28 38 36 12 39 45 63.1 (.000)
Constipation (% Yes) 474 27 19 27 26 38 50 41 54.6 (.000)
Diarrhoea (% Yes) 476 42 36 39 53 44 38 51 107.4 (.000)
Sense of coherence
Meaningfulness (mean: 1–7) 466 4.2 4.1 4.2 4.2 4.0 4.3 4.4 9.3 (.100)
Manageability (mean: 1–7) 465 4.3 4.3 4.4 4.3 4.3 4.5 4.2 5.4 (.372)
Comprehensibility (mean: 1–7) 464 4.9 5.3 4.8 4.7 5.1 4.8 4.5 39.0 (.000)

Notes. Bolded fonts indicate the highest values among the classes.
aWald chi-square test comparing differences across the six classes.
bAge range: 32–92 years.
cCalculated based on natural logarithm of days and subsequently exponentiated.
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nurse (but no other treatment care variables). There were 
also differences across the latent classes for several of the 
self-perceived health dimensions, including role, emotional, 
cognitive and social functioning, and financial difficulties. 
Global health differed across the latent classes but not phys-
ical functioning. There were also differences in the severity 
of most symptoms, including distress, fatigue, dyspnoea, 
insomnia, appetite, constipation, and diarrhoea (but not pain 
and nausea). Regarding sense of coherence, there were dif-
ferences across the latent classes at the level of comprehen-
sibility, but not the other two dimensions (meaningfulness 
and manageability).

Results of the multivariable logistic regression analyses sug-
gest that the latent classes (i.e., representing different prepared-
ness trajectories profiles) are predominantly explained by 
differences in age, sex, ASA classification, treatment hospital, 
global health, distress, and comprehensibility and meaningful-
ness (see Figure 3). Even though the confidence intervals for 
several of the variables (including age, sex, ASA classification 
and SOC meaningfulness) span the nominal value of 1, the 
removal of these variables resulted in substantial changes in 
the coefficients of other explanatory variables. With respect to 
diagnoses, only ASA classification was retained, with people in 
latent classes 4 and 3 having greater odds and people in class 
2 lower odds of having higher ASA classification (i.e., lower 

physical status due to comorbidities) relative to people in class 
1. For the treatment and care variables, only hospital was 
retained as an explanatory variable. Patients’ trajectories of pre-
paredness were in part explained by the different hospitals 
where they received care, with patients in classes 2, 3, 4, and 6 
having lower odds of having received care in the regional hos-
pital. Latent class membership was also explained by global 
health scores, with people in classes 2, 3, 5 and 6 being less 
likely to have higher scores relative to class 1. However, none 
of the other domains of self-perceived health were retained in 
the final model. With respect to sense of coherence, latent class 
membership was predominantly explained by comprehensibil-
ity, with people in class 1 having higher comprehensibility 
scores relative to any of the other classes. Additionally, 
although the latent classes are similar with respect to meaning-
fulness, this variable was retained because of its associations 
with other explanatory variables in the final model (i.e., remov-
ing this variable resulted in substantial differences in the coeffi-
cients for several of the variables).

Discussion

Our results reveal that trajectories of preparedness before 
colorectal cancer surgery and during six months after are not 
homogeneous. We distinguished six different preparedness 

Figure 1. Average and observed individual preparedness for surgery and recovery trajectories.
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Table 2. Fit statistics and class proportions for latent classes models.

Class proportionsa

K P LL BIC VLMR p-value BLRT p-value Entropy Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 Class 7

1 50 −33095 66501 1
2b 71 −32537 65513 .000 .000 0.91 0.31 0.69
3 92 −32348 65265 .075 .000 0.85 0.11 0.29 0.60
4 113 −32177 65054 .495 .000 0.83 0.16 0.49 0.06 0.29
5 134 −32048 64926 .244 .000 0.82 0.05 0.25 0.27 0.30 0.13
6 155 −31961 64882 .513 .000 0.82 0.06 0.24 0.23 0.30 0.05 0.13
7b 176 −31884 64858 .507 .000 0.81 0.29 0.06 0.03 0.27 0.12 0.10 0.14

Notes. N¼ 488, K¼Number of latent classes in the model. P ¼ number of estimated parameters. LL ¼ log likelihood. BIC ¼ Bayesian information criterion 
(sample-size adjusted). VLMR p-value ¼ Vuong-Lo-Mendell-Rubin likelihood ratio test p-value.
aProbability of latent class membership predicted by the model.
bUnreliable estimation due to non-positive definite matrix.

Figure 2. Six classes representing different preparedness for surgery and recovery trajectory profiles.

Figure 3. Odds ratios for the variables that explain different preparedness for surgery and recovery trajectories profiles represented by the six latent classes. 
Note. To facilitate comparison, all continuous variables were rescaled to range from 0 to 10.
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trajectory profiles explained by differences in patients’ age, 
sex, physical health status and their reports of global health, 
distress, comprehensibility and meaningfulness as dimen-
sions of coping capacity, and also type of hospital. Contrary 
to expectation, demographic characteristics, type of cancer, 
physical and social functioning, and pain were not associated 
with latent class membership. Moreover, the conventional 
biomedical variables (type of cancer, surgery etc.) were found 
to be less explanatory of a patient’s preparedness for surgery 
and recovery following surgery, an example being that 
undergoing surgery and receiving a stoma were not associ-
ated with the latent classes.

The overall results point to a need for different strategies 
to support patients throughout the illness trajectory. People 
generally feel more prepared before surgery, but this 
declines after surgery. Quite a few people have a need for 
additional support at or following discharge to manage 
when they are at home. Taken together, this highlights the 
importance of eliciting and assessing how people are doing 
from their point of view, for example, by using patient 
reported outcome measures and narrative interviews. The 
identification of comprehensibility and meaningfulness 
among the predictors suggests that the patient’s personal 
resources could influence their preparedness. In this way, it 
would be important to take patients’ internal resources into 
account in both consultation conversations and when meas-
uring patient-reported outcomes, and not only focus on the 
more common symptoms and dimensions of QoL. However, 
there is always a risk of stigmatizing individuals with lower 
sense of coherence as incapable or frail on group level. This 
may bring about overly protective care initiatives that in turn 
will be counterproductive towards the idea of trusting and 
allowing individuals to be resourceful and capable. In 
response, person-centred communication [44] and the devel-
opment of novel interventions is suggested.

Cancer rehabilitation policy, for example, as described in 
Swedish national guidelines, emphasizes actions to address 
multidimensional aspects of patients’ needs. This places the 
person with the illness within their social context and takes a 
holistic view with long term strategies. With the idea of can-
cer rehabilitation beginning at the time of diagnosis (a.k.a. 
prehabilitation) [45], this concept can be well aligned with 
the findings of this study on supporting patients’ prepared-
ness. If vulnerable individuals can be identified early, resour-
ces can be better apportioned and hopefully improve 
outcomes concerning the issues of cancer rehabilitation. 
Since a Turkish version of the PCSQ suggests ability to differ-
entiate highly prepared patients from those less prepared 
[46], the PCSQ could be evaluated for the purpose of being 
used as part of patient assessment in practice.

Limitations

The sample is relatively small for this type of analysis. In add-
ition, there are many other individual differences that are 
not represented in the sample, which may lead to other tra-
jectories in other samples. Thus, replication studies are 
strongly recommended. Further, the exclusion criteria imply 

the sample was selected in ways that excluded the most vul-
nerable patients, who may also have been less inclined to 
participate. For example, patients undergoing emergency 
surgery, who have reduced cognitive function, or who 
received pre-surgery anti-tumoral treatments might contrib-
ute to additional heterogeneity in preparedness trajectory 
profiles.

The analysis is explorative, with the goal to stimulate fur-
ther person-centred theoretical development and research 
that draws attention to heterogeneity and individual differ-
ences [47,48]. We explored the plausibility of heterogeneity 
in preparedness trajectories and whether we could get some 
insights into explanations of heterogeneity as an impetus for 
motivating a research agenda and challenging the conven-
tional nomothetic approach to focus only on population 
averages. These types of analyses have sometimes been 
referred to as a quantitative approach to intersectionality 
research [49]. Thus, interpretations should be made along 
the lines of inferences based on qualitative research. Strong 
claims about clinical application would be premature.

Conclusion

Overall, the result shows that patients’ preparedness trajecto-
ries are heterogeneous; these variations in patients’ trajecto-
ries reveal differences that are of importance for both pre 
and post cancer surgery care. A suggested hypothesis gener-
ated from the results is that individual differences in pre-
paredness trajectories exist not only because of clinical 
differences, but also because of differences in ways how peo-
ple perceive their health and their social living circumstan-
ces. Contrary to the received view emphasising standardised 
care practices, our results point to the need for person-cen-
tred and tailored approaches that consider individual differ-
ences in how patients are prepared before and during 
recovery from colorectal cancer surgery. The results suggest 
consideration of patients’ perceptions of their health and 
coping capacity when tailoring pre- and post-operative care 
to individual patients’ situations, thus emphasizing the need 
for person-centred care.
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