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Abstract 22 

Background: In Denmark, municipal temporary stays (TS) have been established in all 23 

municipalities as intermediate care structures to receive mostly older patients who require short-24 

term care that cannot be provided at their own residence. These patients are admitted to TS 25 

facilities, usually but not necessarily after hospitalization. This study aims to identify subgroups of 26 

medically complex TS patients by analyzing demographic and clinical variables. 27 

Methods: We identified a cohort of 11,284 patients with at least one temporary stay across 14 28 

Danish municipalities during 2016-2023. Demographic and clinical information were obtained from 29 

Danish administrative and health registries. We employed latent class analysis to identify subgroups 30 

of patients. We characterized the subgroups by statistical analysis of patient characteristics and 31 

outcomes across subgroups and established patient profiles. 32 

Results: We uncovered five patient subgroups: SG1: middle-old multimorbid patients (38%), SG2: 33 

oldest-old women with low multimorbidity (18%), SG3: younger-old men with low polypharmacy 34 

(18%), SG4: middle-old patients with low hospitalization burden (11%), SG5: younger-old men 35 

with extreme chronic conditions (15%). 36 

Two subgroups, SG1 and SG5, demonstrated higher 30-day mortality, with the latter having the 37 

highest 30-day hospital admission rates. Two other subgroups, SG2 and SG3, had longer temporary 38 

stays and longer survival times. SG4 patients had the shortest temporary stays, low 30-day 39 

mortality, and the lowest 30-day hospital admissions. The distribution of morbidities and prescribed 40 

drugs across subgroups showed distinct patterns that underscored the different care needs. 41 

Conclusion: TS patients are heterogeneous and have complex care needs. We identified five patient 42 

subgroups with distinct patterns in demographics, morbidities, prescribed medication, health care 43 

use, and outcomes. These findings support stratified care planning in TS and suggest that 44 

comprehensive geriatric assessment may be particularly relevant for the predominantly older TS 45 
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population, while individualized multidisciplinary assessment remains important across patient 46 

groups. 47 

Keywords 48 

Municipal care, Intermediate Care, Temporary stay, Older patients, Complex patient profile, 49 

Stratified care, Latent class analysis, Subgroup analysis, Denmark 50 

 51 

Background 52 

As the world’s population is aging, the World Health Organization emphasizes the importance of 53 

developing services that provide older-person-centered and integrated care situated as close as 54 

possible to where the older people live [1]. 55 

In Denmark, municipal temporary stays (TS) have been established in all 56 

municipalities as intermediate care structures to receive mostly older patients, usually, but not 57 

necessarily after a period of hospitalization, who require short-term care that cannot be provided at 58 

home [2–4]. The services provided by TS include rehabilitation, recovery, reablement, social care, 59 

and end-of-life palliative care [5]. The TS facilities, like most intermediate care structures, are 60 

expected to provide continuity of care and reduce hospital (re)admissions in the face of accelerated 61 

hospital discharge [2,3,6–10]. There are no centralized guidelines for TS operations, and the 62 

municipalities independently organize their TS structure and care delivery. TS facilities are not 63 

obligated to have physicians on board, and the responsibility for treatment lies with the patients’ 64 

general practitioner or the hospital from which they were transferred [6]. 65 

The landscape of intermediate care functions across Western European countries is 66 

fragmented. Despite their increasing emergence throughout the past 30 years, there is no consensus 67 

on the clinical gap that intermediate care functions fill and how they are to be organized 68 
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purposefully for the various and complex needs that may adhere to the plethora of patients they 69 

serve [11]. Consequently, quantitative evidence on Danish TS patients remains limited. Two recent 70 

registry-based studies from 14 Danish municipalities, both based on a cohort of 11,424 patients, 71 

have begun to characterize this population [4,12]. In one study, TS patients were described as 72 

predominantly older adults (median age 81 years, interquartile range [IQR] 73–87; 54% women) 73 

with substantial morbidity and healthcare use before admission, including a median Charlson 74 

Comorbidity Index of 1 (IQR 0–2) and a median of three hospital admissions in the preceding year 75 

(IQR 2–6). Roughly, 70% of TS patients were admitted after hospital discharge, median TS length 76 

of stay was 24 days, and median survival after admission was 23 months [4]. The same study also 77 

indicated a broad morbidity profile and specific conditions such as cancer, heart failure, dementia, 78 

chronic obstructive pulmonary disease, fall-related injuries, and alcohol abuse, pointing to the vast 79 

spectrum of patients’ care needs from injury rehabilitation to managing patients with severe chronic 80 

conditions (e.g. cancer) and behavioral health risk factors (e.g. alcohol abuse) [4]. The other study 81 

showed a high medication burden, with a median use of six drug classes in the four months before 82 

TS admission; 68% of patients had polypharmacy and 26% excessive polypharmacy, while high-83 

risk drug use increased from 70% before admission to 83% after admission [12]. Medication use 84 

also spanned a wide range of classes and organ-system groups, with commonly used treatments 85 

including analgesics, cardiovascular drugs, antithrombotics, gastrointestinal drugs, psychotropics, 86 

antidiabetics, respiratory drugs, antibiotics, and with a marked rise in new treatment initiations 87 

around TS move-in [12]. Similar complex profiles have been reported in related European 88 

intermediate care settings, where patients were predominantly older, often multimorbid or frail, with 89 

diverse morbidity profile, and showed differences in recovery, mortality, and discharge trajectories 90 

across patient groups [13–15]. Together, these findings suggest that Danish TS patients represent a 91 

clinically complex population and vary substantially in patient characteristics, medication use, and 92 
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post-admission trajectories, underscoring the need for more refined characterization of patient 93 

profiles and heterogeneity. 94 

High heterogeneity among patients may pose challenges to the delivery of effective 95 

and coordinated care, especially in intermediate care facilities with generally lower specialization 96 

levels and limited resources, such as Danish TS facilities. The mix of multimorbidity, 97 

polypharmacy, and social vulnerability, especially when combined with the variability in 98 

organizational structures and the absence of standardized protocols, increases the risk of adverse 99 

outcomes such as mortality or increased health care use [16–19]. Additionally, a heterogeneous 100 

patient population requires a broad range of specialized care and facilities may lack the appropriate 101 

staffing mix, leading to inefficiencies and potential decline in care quality [20–22]. These 102 

challenges highlight the importance of systematic characterization of patient profiles to provide 103 

more insight into the patients’ needs and help decision-makers develop targeted and effective 104 

intervention strategies to ensure better care delivery [23–25]. 105 

Probabilistic methods such as latent class analysis (LCA) have become popular, 106 

especially in the health care domain, for characterizing complex populations by uncovering 107 

“hidden” subgroups within the population [26–33]. LCA allows for estimating the probability that 108 

an individual belongs to a particular class (subgroup). This provides a more nuanced understanding 109 

of subgroup membership compared to commonly used clustering methods that fail to account for 110 

uncertainties. Another major strength of LCA is that, by assuming the existence of latent 111 

(unobserved) variables that give rise to the observed data, it is particularly useful in medical 112 

research where underlying conditions or factors may not be directly measurable or observable. LCA 113 

can model complex interactions between variables within each latent class, enabling a more detailed 114 

understanding of the relationships within subgroups without extensive model specifications 115 

required by regression modelling. Besides, it can simultaneously handle multiple outcome variables, 116 

allowing for a comprehensive analysis of patient profiles [26,34–36]. 117 
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In this study, we aim to uncover and characterize subgroups of TS patients based on 118 

their demographic and clinical characteristics by employing LCA and interpreting the differences 119 

across subgroups. To identify clinically meaningful patient profiles, we used high-level 120 

demographic, multimorbidity, health care utilization, and immediate pre-TS trajectory indicators for 121 

subgroup formation and subsequently characterized the resulting subgroups using more specific 122 

clinical features, including individual morbidities, medication patterns, selected markers of geriatric 123 

vulnerability, and patient outcomes. This strategy was intended to capture major patterns of patient 124 

complexity while also informing the clinical interpretation of the identified subgroups. Such 125 

characterization of the TS patients will add to the scarce amount of data-driven insights about these 126 

patients, especially in terms of the interactions between the demographic variables, indicators of 127 

medical history, health care use, and patient outcomes. Such insights could potentially be used to 128 

improve and optimize the design and organization of TS facilities. 129 

 130 

Methods 131 

We utilized a cohort of 11,284 patients who had at least one temporary stay within the period from 132 

January 1, 2016, to December 31, 2023, across 14 Danish municipalities. Demographic, clinical, 133 

and administrative information for each patient in the cohort was obtained from Danish 134 

administrative and health registries. 135 

Data 136 

Dates of TS move-in and move-out were provided by the municipalities together with the unique 137 

Central Person Register (CPR) numbers for each patient, which allowed us to link these data with 138 

the administrative and health registries at an individual level. Information about dates of emigration, 139 

immigration, or death and demographic information, including date of birth and sex, were provided 140 

by the Civil Registration System [37]. Information about dates of hospital contacts and the 141 
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diagnosis codes according to the International Classification of Diseases, tenth revision (ICD-10) 142 

was obtained from the Danish National Patient Registry [38]. The National Patient Registry also 143 

contains data about clinical procedures, e.g., administrative activities, treatments, and operations via 144 

the Health Care Classification System (SKS) [39,40]. We utilized the SKS procedure codes to 145 

identify surgery events for each patient. Additionally, we obtained information about the filled 146 

prescriptions from the Danish National Prescription Registry, which contains data on all drugs 147 

dispensed at Danish pharmacies since 1995 [41]. From this registry, we extracted data on the type of 148 

drugs according to the Anatomical Therapeutic Chemical Classification System (ATC) and the date 149 

on which the drugs were dispensed. 150 

Study population 151 

Initially, the cohort comprised all adult patients registered with an admission to a TS facility in any 152 

of the 14 participating municipalities whose TS episode occurred completely during 2016–2023 (n 153 

= 11,584). The participating municipalities were recruited as a convenience sample through a 154 

national network of TS facility managers. Municipalities were invited pragmatically with the aim of 155 

including TS services from as many parts of Denmark as possible, and the final sample comprised 156 

municipalities from four of the five Danish regions (see Supplementary Table A1 – Additional File 157 

1). The included municipalities were therefore not intended to constitute a statistically 158 

representative sample of Danish municipalities. Nevertheless, the geographical spread of the sample 159 

suggests that the study population may reasonably reflect older adults receiving municipal TS care 160 

in Denmark. We excluded patients who had not resided continuously in Denmark during the five 161 

years before temporary stay admission (n = 300), because diagnoses and other health events 162 

occurring outside Denmark would not be captured in the Danish registries. As a result, 11,284 163 

patients remained in the study cohort. This exclusion was applied to ensure complete ascertainment 164 

of the 5-year diagnosis history used in this study. Apart from this design-based exclusion, the 165 

registry variables used in the analyses were complete, and there were no missing data in the final 166 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



8 
 

analytic dataset.  If a patient had multiple TS episodes separated by less than two days, the stays 167 

were merged to form a single stay. After merging the adjacent TS episodes, among the 11,284 168 

patients included in the final cohort, a total of 14,823 TS episodes were identified during 2016-169 

2023. Most patients had one TS episode (n = 8,871; 78.6%), whereas 1,782 (15.8%) had two 170 

episodes and 631 (5.6%) had three or more episodes. For patients with multiple TS episodes, only 171 

the first episode was included as the index episode. This approach was chosen to define a single 172 

baseline per patient, preserve independence of observations, and avoid disproportionate influence of 173 

patients with repeated TS use on subgroup identification and outcome estimates. 174 

Analytic process 175 

Using the CPR number of each patient, we linked the data from municipalities to the data from 176 

registries. The analytic process consisted of two steps. First, LCA was used to identify patient 177 

subgroups based on candidate indicators selected a priori to represent broad dimensions of patient 178 

complexity before TS admission. These dimensions included demographic characteristics, 179 

multimorbidity burden, medication burden, prior health care use, and the immediate clinical 180 

trajectory preceding TS admission. Candidate indicators therefore included variables reflecting age 181 

and sex, multimorbidity and medication burden, prior hospital and outpatient use, prior surgical 182 

exposure, and lag from last hospital discharge to TS admission. The candidate indicators presented 183 

in Table 1 were intended to provide a parsimonious but clinically meaningful summary of factors 184 

likely to differentiate TS patients. In the second step, after subgroup assignment, the identified 185 

subgroups were further characterized using more specific clinical features that were not included as 186 

latent class indicators, including individual morbidities, medication patterns, alcohol abuse, recent 187 

fall injury, and patient outcomes. This second step was undertaken to refine the clinical 188 

interpretation of the subgroups, as some relevant aspects of care complexity and geriatric 189 

vulnerability may not be fully captured by summary measures such as multimorbidity counts and 190 

drug burden alone. 191 
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 192 

Table 1. Description of candidate indicators for the latent class analysis. 
Variable Description Categorical levels 

sex  Sex as assigned at birth female, male 

 

age 

 

Age at the time of TS admission 

 

18-69, 70-79, 80-89, 90+ 
 

multimorb  

 

No. unique Charlson morbidities [42] based on the 5-year diagnosis history 

 

0, 1-2, 3+ 

 

CCI 

 

Charlson Comorbidity Index [43] based on the 5-year diagnosis history 

 

0, 1-2, 3+ 

 
drugs 

 
No. unique filled prescription drugs at the 4th ATC level within one year before TS 

admission 

 
0-4, 5-9, 10+ 

 

surg 

 

No. surgeries within one year before TS admission. Excluded SKS codes are presented 

in supplementary Table A2  (Additional File 1). 

 

0, 1, 2+ 

 

IP 

 

No. hospitalizations (inpatient contacts) within one year before TS admission 

 

0-1, 2-3, 4+ 

 
OP 

 
No. outpatient hospital contacts within 1 year before TS admission 

 
0-1, 2-3, 4+ 

 

LH 

 

No. days between the end of the previous hospitalization and TS admission 

 

0, 1-6, 7+ 
 

surg_1w 

 

Whether the patient had undergone surgery during a hospitalization that ended within 

seven days before TS admission 

 

yes, no 

 193 

Correlation measures between each pair of indicators were calculated to avoid 194 

including highly correlated indicators in the model [35,36]. Depending on the type of indicator 195 

pairs, i.e., categorical-categorical, categorical-binary, or binary-binary, we used Spearman’s rank 196 

correlation, point-biserial correlation, or phi coefficient, respectively. Consequently, the pairs with 197 

correlations ≥ 0.3 were marked for further investigation. From each pair of marked indicators, one 198 

of them was excluded by the consensus of the authors. 199 

Given that there are no fixed methods for specifying the “optimal” LCA model 200 

[35,36], we compared models with 2-10 classes using multiple complementary criteria. Model 201 

selection was based on overall fit, parsimony, classification performance, and substantive 202 

interpretability. Specifically, we examined the log-likelihood and the information criteria Akaike 203 

Information Criterion (AIC) [44], Bayesian Information Criterion (BIC) [45], and Consistent 204 

Akaike Information Criterion (CAIC) [46], together with entropy, overall average posterior 205 

probability (AvePP), class-specific AvePP, odds of correct classification (OCC), and minimum class 206 

size. Lower AIC, BIC, and CAIC values were interpreted as indicating better relative fit, whereas 207 
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higher entropy, AvePP , and OCC were interpreted as indicating better class separation and 208 

classification precision [35,36,47]. We also required model convergence and evaluated whether 209 

additional classes yielded a meaningful improvement in fit without producing very small or poorly 210 

separated classes. The final model was selected as the solution that provided the best overall 211 

balance between fitness, parsimony, stable classification, and clinical interpretability. Details of the 212 

model comparison are provided in Additional File 2.  213 

After selecting the optimal model, each patient was assigned to the class (subgroup) 214 

for which they had the highest posterior membership probability. The prevalences of each 215 

categorical level of variables were calculated for each subgroup and the whole cohort. Mean and 216 

standard deviation (SD) were also calculated for non-binary variables at the numeric level. The Chi-217 

square test was used to evaluate the differences in binary variables among the subgroups, 218 

considering 𝑝 < 0.05 as significant. Following a significant Chi-square test, we performed pairwise 219 

comparisons with Bonferroni correction to identify differences between the latent classes. Effect 220 

sizes for binary variables were calculated using Cohen’s h [48]. For non-binary variables, the 221 

differences among subgroups were evaluated using the Kruskal-Wallis test with 𝑝 < 0.05 222 

considered significant. Post hoc contrasts were made using Dunn’s test with Bonferroni-adjusted p-223 

values, and the effect sizes were calculated as 𝑟 =  𝑍 √𝑁⁄  where Z is the Dunn’s test statistic and N 224 

is the sample size. We used non-parametric statistical tests due to the non-normal distribution of 225 

variables and the violation of the homogeneity of variances. 226 

Additionally, prevalence proportions of morbidities and selected filled prescriptions 227 

were calculated. When analyzing the distribution of morbidities across subgroups, besides the 228 

Charlson morbidity mappings, alcohol abuse was added to the morbidity set according to the 229 

Elixhauser ICD-10 mapping [42]. The ICD-10 mapping for all selected morbidities is presented in 230 

supplementary Table A3 (Additional File 1). To analyze the distribution of prescribed medications 231 

across subgroups, we used the ATC mappings in supplementary Table A4 (Additional File 1). We 232 
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used logistic regression to investigate the association of subgroup membership with the history of 233 

individual morbidities and prescribed drug categories. Separate regression models were fitted for 234 

each morbidity and drug categories. Odds ratios and 95% confidence intervals (CI) described the 235 

association of membership in a given subgroup with history of morbidities/drugs compared to all 236 

other patients in the cohort. We also calculated the prevalence proportion of recent fall injuries 237 

before temporary stay as a measure of frailty. The ICD-10 mappings for fall injuries are provided in 238 

supplementary Table A5 (Additional File 1). A recent fall injury was defined as a fall injury 239 

diagnosed during a hospitalization that ended within seven days before admission to TS. Similarly, 240 

prevalence proportions of recent surgeries were calculated. Recent surgery was defined as a surgical 241 

procedure occurring during a hospitalization that ended within seven days before TS admission. 242 

To analyze the patient outcomes, median and interquartile range (IQR) for length of 243 

stay (LOS) at TS, median and 95% CIs of LOS adjusted for death at TS by censoring, median time-244 

to-death (survival time) after temporary stay, 30-day mortality rates, median time-to-hospitalization 245 

from the start of the temporary stay, and 30-day hospitalization rate were calculated for each 246 

subgroup and the whole cohort. The adjusted median LOS and the median time to death were 247 

calculated using the Kaplan-Meier method. The CIs were calculated using the log-minus-log 248 

transformation method [49]. Median time-to-hospitalization, considering death as a competing risk, 249 

was calculated using the Aalen-Johansen method for estimating the cumulative incidence function 250 

(CIF) [50]. To construct the 95% CIs, we employed bootstrapping with 1000 resamples. The 251 

statistical tests for evaluating the differences in 30-day mortality and 30-day hospital admission 252 

were the same as the previously mentioned tests for binary variables. 253 

Finally, as a sensitivity analysis, we repeated the full latent class analysis after 254 

excluding patients aged <50 years at TS admission. This analysis was undertaken in response to the 255 

possibility that the broad 18–69-year age category could include a small number of younger patients 256 

with potentially atypical profiles, which might influence class identification and interpretation. The 257 
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sensitivity analysis therefore involved re-estimating the candidate latent class models in the age-258 

restricted cohort, reassessing model selection using the same criteria applied in the main analysis 259 

and re-examining the resulting class structure and class characteristics. 260 

All calculations and analyses were performed using R version 4.3.3. The latent class 261 

analysis was done using the poLCA package version 1.6.0.1 [51], and each model (k = 2, 3, …, 10) 262 

was fit with 20,000 maximum iterations and 20 repetitions with different random starting points to 263 

ensure that the underlying expectation maximization and Newton-Raphson algorithms locate the 264 

global maximum. 265 

 266 

Results 267 

We identified five subgroups of TS patients that can briefly be described as SG1: Middle-old 268 

multimorbid patients (38%), SG2: Oldest-old women with low multimorbidity (18%), SG3: 269 

Younger-old men with low polypharmacy (18%), SG4: Middle-old patients with low hospitalization 270 

burden (11%), SG5: Younger-old men with extreme chronic conditions (15%). 271 

Details of the indicator selection, fit statistics, and model comparison are provided in Additional 272 

File 2. Description and statistical analysis of the baseline characteristics of the subgroups and the 273 

full study population are presented in Table 2 and Table 3. 274 

 275 

Table 2. Counts (prevalence proportions %) of categorical representation of baseline demographic and 

clinical characteristics. 
 SG 1 SG 2 SG 3 SG 4 SG 5 Full Cohort 

Size: n(%) 4249 (37.7) 2255 (20.0) 1932 (17.1) 1207 (10.7) 1641 (14.5) 11284 (100) 

Sex 

Female 2474 (58) 1994 (88) 488 (25) 612 (51) 508 (31) 6076 (54) 

Male 1775 (42) 261 (12) 1444 (75) 595 (49) 1133 (69) 5208 (46) 

 

Age, years 
[18-69] 272 (6) 36 (2) 901 (47) 126 (10) 656 (40) 1991 (18) 
[70-79] 927 (21) 249 (11) 604 (31) 305 (25) 710 (43) 2795 (25) 

[80-89] 1977 (47) 868 (38) 344 (18) 477 (40) 262 (16) 3928 (35) 

[90+] 1073 (25) 1102 (49) 83 (4) 299 (25) 13 (1) 2570 (23) 
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No. Charlson morbidities, 5 years before TS admission 

0 281 (7) 1459 (65) 674 (35) 484 (40) 119 (7) 3017 (27) 

[1-2] 2976 (70) 796 (35) 1214 (63) 634 (53) 709 (43) 6329 (56) 

>= 3  992 (23) 0 (0) 44 (2) 89 (7) 813 (50) 1938 (17) 

 

No. unique drugs, 4th ATC level, 1 year before TS admission 

[0-4] 0 (0) 561 (25) 1066 (55) 273 (23) 19 (1) 1919 (17) 
[5-9] 925 (22) 1305 (58) 866 (45) 504 (42) 277 (17) 3877 (34) 

>= 10 3324 (78) 389 (17) 0 (0) 430 (36) (82) 5564 (49) 

 

No. inpatient hospital contacts, 1 year before TS admission 

[0-1] 201 (5) 361 (16) 166 (9) 1095 (91) 12 (1) 1835 (16) 

[2-3] 1478 (35) 1395 (62) 874 (45) 112 (9) 26 (2) 3885 (34) 
>= 4  2570 (60) 499 (22) 892 (46) 0 (0) 1603 (98) 5564 (49) 

       

No. outpatient hospital contacts, 1 year before TS admission 
[0-1] 826 (19) 1102 (49) 782 (40) 526 (44) 111 (6) 3347 (30) 

[2-3] 751 (18) 521 (23) 445 (23) 258 (21) 124 (8) 2099 (18) 

>= 4  2672 (63) 632 (28) 705 (36) 423 (35) 1406 (86) 5838 (52) 

 

No. surgeries, 1 year before TS admission 

0 2496 (59) 1346 (60) 1143 (59) 1088 (90) 179 (11) 6252 (55) 
1 937 (22) 703 (31) 465 (24) 58 (5) 291 (18) 2454 (22) 

>= 2 816 (19) 206 (9) 324 (17) 61 (5) 1171 (71) 2578 (23) 

 

No. days between the end of the previous hospitalization and TS admission 

>= 7 702 (17) 94 (4) 143 (7) 1040 (86) 156 (10) 2135 (19) 

[1-6] 607 (14) 189 (8) 149 (8) 160 (13) 218 (13) 1323 (12) 
0 2840 (69) 1972 (87) 1640 (85) 7 (1) 1267 (77) 7826 (69) 

 276 

Table 3. Analysis of the differences in patient characteristics. Numeric variables are presented 

as mean (standard deviation). 
 SG1 SG2 SG3 SG4 SG5 Full Cohort Statistics 

No. Patients 4249 2255 1932 1207 1641 11284  

Male, n (%) 1775 

(41.8) 

261 

(11.6) 

1444 

(74.7) 

595 

(49.3) 

1133 

(69.0) 

5208 

(46.2) 
𝜒2(4) = 2103.8 
p < 0.0001 

3,5 > 1,4 > 2 * 

Age, years 82.4 

(8.4) 

86.9 

(7.3) 

70.5 

(12.0) 

81.3 

(9.5) 

71.0 

(10.2) 

79.5 

(11.2) 
𝜒2(4) = 3598.7 
p < 0.0001 

2 > 1,4 > 3,5 ** 

No. Charlson 

morbidities, 
5 years 

1.80 

(1.13) 

0.44 

(0.65) 

0.90 

(0.82) 

0.95 

(1.01) 

2.53 

(1.52) 

1.39 

(1.27) 
𝜒2(4) = 3710.4 
p < 0.0001 

5 > 1 > 3,4 > 2 ** 

CCI, 5 years 1.91 

(2.07) 

0.45 

(1.04) 

1.00 

(1.75) 

1.17 

(1.64) 

2.88 

(2.70) 

1.52 

(2.08) 
𝜒2(4) = 2193 

p < 0.0001 
5 > 1 > 3,4 > 2 ** 

No. unique drugs, 
4th ATC level, 

1 year 

13.00 
(4.78) 

6.95 
(3.82) 

4.40 
(2.73) 

8.31 
(4.71) 

14.23 
(5.59) 

10.00 
(5.76) 

𝜒2(4) = 5303.5 
p < 0.0001 
1,5 > 2,4 > 3 ** 

No. inpatient 
contacts, 1 year 

5.28 
(3.98) 

2.83 
(1.90) 

4.29 
(3.45) 

0.45 
(0.76) 

9.74 
(6.81) 

4.75 
(4.69) 

𝜒2(4) = 5047 
p < 0.0001 
5 > 1,3 > 2 > 4 ** 

No. outpatient 

contacts, 1 year 

8.95 

(13.05) 

3.17 

(5.26) 

5.11 

(10.39) 

4.00 

(6.19) 

19.18 

(24.10) 

8.10 

(14.45) 
𝜒2(4) = 2358.2 
p < 0.0001 

5 > 1 > 2,3,4 ** 

No. of surgeries, 

1 year 

0.95 

(1.84) 

0.62 

(1.12) 

0.91 

(2.07) 

0.25 

(1.01) 

3.66 

(4.21) 

1.20 

(2.46) 
𝜒2(4) = 2648.6 
p < 0.0001 

5 > 1,2,3 > 4 ** 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



14 
 

No. days between 
the previous hospital 

discharge and TS 

admission 

5.7 
(21.7) 

2.1 
(15.4) 

2.2 
(13.3) 

266.7 
(498.3) 

2.6 
(9.9) 

31.8 
(182.8) 

𝜒2(4) = 4299.2 
p < 0.0001 
4 > 1 > 2,3 ** 

4 > 5 ** 

Recent surgery†, 
n (%) 

648 
(15.3) 

577 
(25.6) 

358 
(18.5) 

6 
(0.5) 

488 
(29.7) 

2077 
(18.4) 

𝜒2(4) = 503.7 
p < 0.0001 
2,5 > 1,3 > 4 * 

Recent fall injury‡, 
n (%) 

580 
(13.7) 

704 
(31.2) 

293 
(15.2) 

< 5 173 
(10.5) 

1752 
(15.5) 

𝜒2(4) = 683.2 
p < 0.0001 

2 > 1,3,5 > 4 * 

† Surgical procedure occurring during a hospitalization that ended within seven days before TS admission 

‡ Fall injury diagnosed during a hospitalization that ended within seven days before TS admission 

* Bonferroni-adjusted pairwise Chi-Square p < 0.0001, |Cohen’s h| > 0.2 

** Bonferroni-adjusted pairwise Dunn’s p < 0.0001, |r| > 0.1 

 277 

Characterization of subgroups 278 

SG1: Middle-old multimorbid patients 279 

This subgroup accounts for the largest portion of the patients (38%), with a median age of 83.4 280 

(𝐼𝑄𝑅 = 77.8 − 88.0; 72% ≥ 80). As shown in Table 2 and Table 3, this patient group showed a 281 

relatively high level of multimorbidity. Similar patterns of high polypharmacy and high frequency 282 

of hospitalization were identified in this subgroup. These patients had a moderate frequency of 283 

undergoing surgery. They also had a relatively high prevalence of most morbidities provided in 284 

Table 4. Membership in this subgroup was associated with increased odds of having almost all 285 

morbidities compared to other patients. The exceptions were liver disease and alcohol abuse, as 286 

illustrated in  Figure 1. High prevalences of almost all prescribed drug categories were also 287 

observed in this patient group. In fact, Figure 2 demonstrates that patients in this subgroup had 288 

higher odds of having a history of all prescription categories except for anti-dementia drugs. An 289 

important characteristic of these patients was the shorter survival time. Table 5 shows that 17% of 290 

the patients in this subgroup died within 30 days after beginning their temporary stay, and the 291 

median time-to-death was 15.2 months (95% CI: 14.2 – 16.5). 292 

SG2: Oldest-old women with low multimorbidity 293 
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With a median age of 87.8 (𝐼𝑄𝑅 = 82.3 − 92.2; 49% ≥ 90), this mostly female (88%) subgroup 294 

was relatively older compared to others. These patients had a highlighted prevalence of direct 295 

transfer from hospital to TS (87%). The lowest multimorbidity was observed in this subgroup. They 296 

had relatively moderate polypharmacy and relatively lower frequencies of hospitalization and 297 

surgery. However, this subgroup had one of the highest prevalences of recent surgery before TS 298 

admission (26%). All morbidities had very low prevalences, and in general, membership in this 299 

subgroup was associated with reduced odds of all morbidities compared to other patients. All 300 

medication categories had relatively low prevalence except for sex hormones and drugs used in 301 

thyroid therapy. Another notable characteristic of this subgroup is the highlighted prevalence of 302 

recent fall injuries (31%) compared to other subgroups. Regarding the patient outcomes, these 303 

patients had longer stays at TS, and relatively moderate survival time and hospital admission rate. 304 

11% died within 30 days after admission to TS, and 20% were hospitalized within the same period. 305 

SG3: Younger-old men with low polypharmacy 306 

This predominantly male (75%) subgroup had a median age of 71.3 (𝐼𝑄𝑅 = 63.4 − 78.3; 78% ≤307 

79). These patients had a highlighted prevalence of direct transfer from hospital to TS (85%). 308 

Moderate multimorbidity and the lowest level of polypharmacy were observed in this subgroup. 309 

Most morbidities had low prevalence, and membership in this subgroup was associated with 310 

reduced odds of all morbidities except alcohol abuse, liver disease, and cerebrovascular disease. All 311 

prescribed drug categories had low prevalences, and most of them were the least prevalent among 312 

all subgroups. Longer stays at TS, high survival times, and moderate hospital admission rates were 313 

important characteristics of this subgroup regarding patient outcomes. 8% of these patients died 314 

within 30 days after TS admission, and 24% were hospitalized. 315 

 316 

SG4: Middle-old patients with low hospitalization burden 317 
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With an even distribution of males and females and a median age of 82.4 (𝐼𝑄𝑅 = 75.9 −318 

87.6; 65% ≥  80), this patient group was the smallest one in size (11% of the cohort). Direct 319 

transfers to TS from hospitals were almost nonexistent (0.6%), and 85% of these patients did not 320 

experience hospitalization during the week leading to TS admission. In fact, the hospitalization 321 

frequency in this subgroup was the lowest among all subgroups. Almost 91% of them had zero or 322 

one hospitalization on their one-year record, and none had four or more hospitalizations. Similarly, 323 

the lowest frequency of surgery belonged to this subgroup, as 90% did not undergo any surgeries 324 

during the year before TS admission. Despite a very low frequency of hospitalization, these patients 325 

had moderate levels of outpatient hospital contact. Also, relatively moderate levels of 326 

multimorbidity and polypharmacy were observed in this subgroup. Most morbidities in this 327 

subgroup had relatively low prevalence, except dementia, which was highlighted with a prevalence 328 

of 26% and a strong association with membership in this subgroup. The prescribed drug categories 329 

that had increased odds associated with membership in this subgroup were antidementia drugs, 330 

antipsychotics, anti-Parkinson drugs, antidepressants, and urologicals. These patients had the lowest 331 

prevalence of recent fall injuries and recent surgeries. They also had the shortest median length of 332 

stay at TS, moderate survival times, and the lowest hospital admission rate. 9% died within 30 days 333 

after TS admission, and 16% were hospitalized. 334 

SG5: Younger-old men with extreme chronic conditions 335 

This predominantly male (69%) subgroup had a median age of 72.6 (𝐼𝑄𝑅 = 65.4 − 77.6; 83% ≤ 336 

79), which makes it one of the youngest subgroups. We observed extreme levels of multimorbidity, 337 

polypharmacy, frequency of hospitalization, and frequency of surgery. Membership in this subgroup 338 

was associated with increased odds of history of all morbidities except dementia. Especially, 339 

highlighted prevalences of diabetes, liver disease, renal disease, cancer, and peripheral vascular 340 

disease can be indicative of severe chronic burden in this patient group. Additionally, this subgroup 341 

had a high prevalence of most prescribed drugs. The most distinctively lower prevalences belonged 342 
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to anti-dementia drugs and sex hormones. This subgroup had relatively short survival times and the 343 

highest hospital admission rate. 15% died within 30 days after TS admission, and 40% were 344 

hospitalized in that period. 345 

Table 4. Counts and prevalence proportions (%) of morbidities and selected prescribed drug categories. 

  SG1 SG2 SG3 SG4 SG5 Full Cohort 
 No. Patients 4249 2255 1932 1207 1641 11284 

5
-y

e
a
r 

M
o

r
b

id
it

ie
s 

Myocardial Infarction 240 (6) 27 (1) 42 (2) 16 (1) 168 (10) 493 (4) 

Congestive Heart Failure  684 (16) 64 (3) 57 (3) 52 (4) 330 (20) 1187 (11) 

Peripheral Vascular Disorders 518 (12) 44 (2) 92 (5) 57 (5) 350 (21) 1061 (9) 

Cerebrovascular Disease 1284 (30) 296 (13) 515 (27) 204 (17) 497 (30) 2796 (25) 

Diabetes (uncomplicated) 833 (20) 59 (3) 133 (7) 91 (8) 521 (32) 1637 (15) 

Diabetes (complicated) 301 (7) 10 (< 1) 35 (2) 31 (3) 338 (21) 715 (6) 

Chronic Pulmonary Disease 1025 (24) 76 (3) 131 (7) 108 (9) 424 (26) 1764 (16) 

Rheumatoid Disease 222 (5) 31 (1) 28 (1) 36 (3) 78 (5) 395 (4) 

Peptic Ulcer Disease 190 (4) 18 (< 1) 45 (2) 22 (2) 92 (6) 367 (3) 

Renal Disease 426 (10) 31 (1) 45 (2) 34 (3) 275 (17) 811 (7) 

Metastatic Solid Tumor 213 (5) 15 (< 1) 65 (3) 27 (2) 163 (10) 483 (4) 

Malignancy 1029 (24) 147 (7) 273 (14) 141 (12) 575 (35) 2165 (19) 

Mild Liver Disease 107 (3) 9 (< 1) 88 (5) 8 (< 1) 150 (9) 362 (3) 

Moderate/Severe Liver Disease 41 (1) < 5 41 (2) < 5 69 (4) 156 (1) 

Dementia 501 (12) 161 (7) 133 (7) 309 (26) 87 (5) 1191 (11) 

Alcohol Abuse 171 (4) 49 (2) 336 (17) 39 (3) 237 (14) 832 (7) 

1
-y

e
a
r 

P
re

sc
ri
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d

 D
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u

g
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Drugs used in diabetes 1030 (24) 127 (6) 167 (9) 161 (13) 590 (36) 2075 (18) 

Antithrombotic agents 3018 (71) 910 (40) 573 (30) 599 (50) 1095 (67) 6195 (55) 

Antianemic preparations 859 (20) 268 (12) 139 (7) 177 (15) 347 (21) 1790 (16) 

Drugs used in cardiac therapy 859 (20) 184 (8) 49 (3) 106 (9) 299 (18) 1496 (13) 

Diuretics 2444 (58) 770 (34) 282 (15) 377 (31) 882 (54) 4757 (42) 

Vasoprotectives 222 (5) 64 (3) 27 (1) 37 (3) 76 (5) 426 (4) 

Beta-blocking agents 1806 (43) 539 (24) 282 (15) 297 (25) 728 (44) 3652 (32) 

Calcium channel blockers 1414 (33) 610 (27) 343 (18) 310 (26) 548 (33) 3225 (29) 

Agents acting on renin-angiotensin system 2159 (51) 875 (39) 535 (28) 429 (36) 844 (51) 4842 (43) 

Lipid-modifying agents 2067 (49) 547 (24) 497 (26) 402 (33) 889 (54) 4402 (39) 

Sex hormones 504 (12) 249 (11) 27 (1) 69 (6) 110 (7) 959 (8) 

Urologicals 723 (17) 197 (9) 182 (9) 200 (17) 316 (19) 1618 (14) 

Drugs used in thyroid therapy 484 (11) 226 (10) 52 (3) 108 (9) 133 (8) 1003 (9) 

Opioids 2016 (47) 651 (29) 290 (15) 307 (25) 923 (56) 4187 (37) 

Antiepileptics 267 (6) 67 (3) 96 (5) 69 (6) 142 (9) 641 (6) 

Antiparkinson drugs 340 (8) 89 (4) 59 (3) 107 (9) 108 (7) 703 (6) 

Antipsychotics 445 (10) 113 (5) 118 (6) 164 (14) 203 (12) 1043 (9) 

Anxiolytics 510 (12) 160 (7) 96 (5) 94 (8) 230 (14) 1090 (10) 

Hypnotics and sedatives 912 (21) 279 (12) 124 (6) 170 (14) 414 (25) 1899 (17) 
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Antidepressants 1358 (32) 455 (20) 282 (15) 402 (33) 546 (33) 3043 (27) 

Antidementia drugs 345 (8) 128 (6) 92 (5) 293 (24) 41 (2) 899 (8) 

Drugs for obstructive airway disease 1260 (30) 203 (9) 166 (9) 175 (14) 487 (30) 2291 (20) 

All overall Chi-square tests for each morbidity/drug category had p < 0.0001. 

 346 

Figure 1. Association of subgroup membership with history of morbidities (5 years). Each subgroup was compared to 347 

all other patients in the cohort using logistic regression. Liver disease: mild, moderate, or severe. Cancer: metastatic 348 

solid tumor, or any other malignancy. Diabetes: with or without chronic complications. 349 

# Insert Figure 1. 350 

Figure 2. Association of subgroup membership with history of prescribed drugs (1 year). Each subgroup was compared 351 

to all other patients in the cohort using logistic regression. 352 

# Insert Figure 2. 353 

 354 

Table 5. Patient outcomes for each subgroup and the full cohort. 

 SG 1 SG 2 SG 3 SG 4 SG 5 Full Cohort 

N (%) 4249 (37.7) 2255 (20.0) 1932 (17.1) 1207 (10.7) 1641 (14.5) 11284 (100) 

Length of stay, days 

Median (IQR) 23 (11 – 46) 28 (15 – 50) 28 (14 – 56) 20 (7 – 52) 24 (12 – 48) 25 (12 – 49) 

Length of stay – adjusted for death at MIDO, days 

Median (95% CI) 28 (27 – 28) 31 (30 – 33) 30 (28 – 32) 23 (20 – 25) 28 (27 – 31) 28 (28 - 29) 

30-day mortality 

n (%) 715 (16.8) 241 (10.7) 156 (8.1) 114 (9.4) 253 (15.4) 1479 (13.1) 

𝜒2(4) = 128.1, p < 0.0001 1,5 > 2,3,4**   

Survival time, months 

 Median  (95% CI) 15.2 (14.2 – 16.5) 29.5 (27.2 – 31.6) 44.7 (41.2 – 49.7) 26.1 (23.5 – 28.2) 18.2 (15.4 – 21.3) 23.8 (22.8 – 24.8) 

30-day hospitalization 

n (%) 1178 (27.7) 462 (20.5) 463 (24.0) 194 (16.1) 661 (40.3) 2957 (26.2) 

𝜒2(4) = 280.3, p < 0.0001 5 > 1,2,3,4**; 1 > 2**; 1,3 > 4**; 2 > 4*; 1 > 3*  

Time-to-hospitalization, months  

Median (95% CI) 5.2 (4.7 – 5.7) 12.4 (10.8 – 14.2) 8.7 (7.8 – 10.2) 16.3 (14.4 – 19.9) 1.9 (1.6 – 2.3) 7.0 (6.5 – 7.5) 

LOS = length of stay at TS;  IQR = interquartile range; aLOS = length of stay adjusted for death at TS 
Pairwise p-values are Bonferroni-adjusted. * p < 0.05; ** p < 0.0001 

 355 

Sensitivity Analysis 356 
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A total of 176 patients (1.5%) in the final cohort were aged <50 years at TS admission, including 66 357 

women and 110 men. In the main analysis, these patients were assigned predominantly to SG3 and 358 

SG5 (SG1: n=13; SG2: n=0; SG3: n=92; SG4: n=10; SG5: n=61). After excluding patients aged 359 

<50 years, the sensitivity analysis cohort comprised 11,108 patients. Re-estimation of the latent 360 

class models showed that the five-class solution remained the best-fitting model, and the resulting 361 

subgroup structure was substantively unchanged. The subgroup distributions, indicator profiles, 362 

auxiliary clinical characteristics, and outcome patterns in the age-restricted cohort were highly 363 

similar to those observed in the main analysis (see Additional File 3; supplementary Tables C1-C5; 364 

Figures C2-C3). Overall, exclusion of the small group of younger patients did not materially affect 365 

model selection, subgroup characterization, or the interpretation of the study findings. 366 

 367 

Discussion 368 

The variation observed across subgroups reinforces earlier findings that intermediate 369 

care populations are clinically diverse and may not fit neatly into standardized care pathways 370 

[4,12,52,53]. For instance, SG1 and SG5 had high levels of multimorbidity and polypharmacy, 371 

shorter survival times, and frequent hospital contacts. In contrast, SG2 exhibited a high prevalence 372 

of recent fall injuries but a relatively lower chronic disease burden. SG3 and SG4 captured profiles 373 

with lower overall disease burden, including patients with indicators of alcohol abuse (SG3) and 374 

low hospitalization frequency (SG4). This heterogeneity highlights the potential value of stratifying 375 

care approaches to better align with patient needs, which is also supported by findings from 376 

intermediate care settings in other European countries [13–15]. Rather than applying a one-size-377 

fits-all model of care, municipalities could consider using insights from subgroup patterns to inform 378 

differentiated care planning and resource prioritization, in line with the intended flexibility of TS as 379 

an intermediate care model. To support such tailored care, the integration of comprehensive 380 
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geriatric assessment (CGA) at key transition points, ideally at hospital discharge or upon arrival at 381 

TS, may be particularly relevant for the predominantly older TS population, while a broader 382 

individualized multidisciplinary assessment framework may be more appropriate when younger 383 

patients with complex care needs are admitted [54–57]. 384 

Differences in clinical and functional complexity across TS patient subgroups 385 

underscore the importance of aligning staffing models and care competencies with subgroup-386 

specific needs [20,58]. For instance, patients in SG1 and SG5 exhibited high levels of 387 

polypharmacy and chronic burden, indicating a need for enhanced medical oversight and structured 388 

medication review. Studies from intermediate care settings have shown that pharmacist-led reviews 389 

can effectively identify and resolve drug-related problems with high implementation rates of 390 

medication changes [59]. Broader multicomponent interventions that include medication 391 

reconciliation, patient education, and transitional follow-up have also been associated with 392 

significantly reduced hospital readmissions [60], which may especially be helpful for SG5 patients 393 

with extreme 30-day hospital readmissions (40%). Other patients, such as those in SG2, may benefit 394 

from a greater focus on rehabilitation and fall prevention strategies like multifactorial fall 395 

prevention interventions, including tailored exercise and environmental risk assessments, which 396 

have been shown to significantly reduce fall incidence in institutional settings [61]. SG3 patients, 397 

characterized by lower polypharmacy but increased prevalence of alcohol abuse, liver disease, and 398 

cerebrovascular disease, highlight the need for specialized care planning that addresses cognitive or 399 

behavioral health needs and provides proactive behavioral health support [62,63]. Conversely, SG4 400 

included patients with minimal hospital contact, increased prevalence of dementia, and shorter TS 401 

stays, raising questions about whether specific admissions could be better managed through 402 

enhanced home care or outpatient rehabilitation [64,65]. For instance, a study in the United States 403 

showed that Medicare patients with dementia had no differences in readmission or mortality 404 

whether receiving post-acute care via home health versus a skilled nursing facility [66]. 405 
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Our findings offer novel insights that enhance our understanding of the medical 406 

complexity associated with intermediate care patient populations, which are relatively scarce. 407 

Currently, scholarly contributions struggle to define and specify how intermediate care functions are 408 

to be organized in accordance with patient populations and their mixed characteristics [11]. These 409 

challenges are potentially highlighted by the fact that intermediate care functions are often located 410 

in decentralized units presenting their own care environment [67]. In Denmark, TS facilities 411 

governed by municipalities operate within The Social Service Act and do not have health care 412 

mandate (§84.2) [68]. In practice, this means that neither doctors nor nurses are mandated. Further, 413 

the main staff, nurse assistants, do not have access to medication, pharmacists’ expertise, or patient 414 

records. Staff potentially lack basic and crucial information for enabling continuous support and 415 

care throughout the patient’s treatment scheme and trajectory. Thus, the access to medical 416 

competence and resources necessary to act timely and in accordance with the complex needs of 417 

these patient subgroups, particularly SG1 and SG5, may be compromised, which may represent a 418 

hazard to patient safety and a challenge to promote continuity. More recent publications have 419 

highlighted that intermediate care practices may present patients with remarkably different 420 

environments, which has implications for patient safety, continuity of care and health disparities 421 

[67,69]. Such differences have earned less attention in research. Therefore, evidence elucidating 422 

complexities in intermediate care patient populations can also be helpful in the future design of 423 

intermediate care organizations. 424 

Strengths and limitations 425 

Our study utilized a large cohort of TS patients from 14 municipalities distributed across four out of 426 

five regions of Denmark (see supplementary Table A1 – Additional File 1). Two previous studies 427 

based on a similarly large Danish TS cohort described the population at the overall cohort level 428 

[4,12]. One reported that TS patients were predominantly older adults with substantial comorbidity, 429 

frequent prior hospitalizations, short median survival, and considerable mortality and readmission 430 
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following admission to TS [4]. The other documented a high medication burden, including common 431 

polypharmacy, substantial use of high-risk drugs, and a marked increase in treatment initiations 432 

around TS move-in [12]. Building on these cohort-level descriptions, our study adds a more fine-433 

grained characterization by identifying latent patient subgroups and showing that demographic 434 

factors, morbidity burden, prior healthcare use, medication burden, and subsequent outcomes 435 

cluster into distinct profiles rather than being distributed uniformly across the TS population. In this 436 

sense, our findings provide a more nuanced picture of TS patients by linking combinations of 437 

characteristics to subgroup-specific patterns in morbidities, prescribed medications, mortality, 438 

readmission, and length of stay. 439 

Another point of strength in our study is that the seven observed variables based on 440 

which the subgroups were identified are simple and easily interpretable. Although we excluded 441 

variables at a lower level of abstraction, such as the exact morbidities, prescribed medication, and 442 

recent fall injuries from the set of observed indicators, we later analyzed these auxiliary variables, 443 

uncovering distinct patterns across different subgroups that further underscores the ability of the 444 

model to capture complex interactions between patient variables. We also refrained from relying on 445 

p-values as the only marker of difference across subgroups and employed effect size measures and 446 

confidence intervals where appropriate to enable more practical interpretations of the contrasts 447 

compared to relying solely on statistical significance [70]. 448 

This study has limitations that must be acknowledged. An important limitation is the 449 

absence of socio-economic variables in the study, which could unravel more insights about the TS 450 

population and their care needs. Additionally, although 21.4% of patients had more than one TS 451 

episode during the study period, we included only the first eligible episode per patient to define a 452 

common index episode, preserve independence of observations, and avoid overrepresentation of 453 

recurrent users. This approach may have introduced bias in either direction. On the one hand, 454 

excluding subsequent TS episodes may have underestimated clinical complexity, healthcare 455 
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utilization, and adverse outcomes if recurrent TS use was more common among patients with 456 

greater frailty, increasing multimorbidity, or escalating care needs over time. On the other hand, 457 

restricting the analysis to the first episode may have overrepresented TS episodes occurring shortly 458 

after hospital discharge or another acute health event and, if these episodes carried higher short-459 

term risks than later episodes, may have overestimated 30-day hospital admission and 30-day 460 

mortality. Because the analyses were restricted to index TS episodes, the direction and magnitude of 461 

any bias introduced by excluding subsequent episodes could not be directly evaluated in the present 462 

study. 463 

Generalizability should also be considered when interpreting our findings. The cohort 464 

was constructed from patients with TS admissions meeting the study eligibility criteria, and the 465 

identified subgroups therefore reflect the organization and case mix of the included municipal TS 466 

settings. Although we sought to enhance representativeness by including municipalities from four of 467 

the five Danish regions, TS services in Denmark are decentralized and managed independently by 468 

municipalities, and referral practices, admission criteria, staffing, and care delivery may therefore 469 

vary across local settings [5]. This heterogeneity is not unique to Denmark and resembles the 470 

fragmentation seen in many intermediate care services internationally [11]. Accordingly, the 471 

subgroup structure identified in this study may not be fully transferable to other municipalities or 472 

health systems without further validation. Replication in cohorts from other municipalities, and 473 

preferably in a nationwide TS cohort, would help assess the robustness and transportability of these 474 

findings. 475 

Another potential limitation was the heterogeneity of the adult age range included in 476 

the study, particularly the presence of a small number of younger patients. In the final cohort, only 477 

176 of 11,284 patients (1.5%) were aged <50 years. We considered that these younger patients 478 

might represent more atypical admission pathways or clinical profiles and could therefore influence 479 

latent class identification. However, in a sensitivity analysis excluding patients aged <50 years, the 480 
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five-class solution remained optimal and the subgroup characteristics and outcome patterns were 481 

essentially unchanged (Additional File 3). This supports the robustness of the main findings and 482 

suggests that the study conclusions were not driven by a small number of younger patients. 483 

Furthermore, in LCA, like most unsupervised methods for subgroup analysis, deciding 484 

on the number of subgroups is mainly based on statistical metrics that may not have robust clinical 485 

justification [35,36]. Although the five-class solution was selected based on a broad assessment of 486 

model fit, parsimony, classification performance, and interpretability, including log-likelihood, AIC, 487 

BIC, CAIC, entropy, posterior classification measures, and class size, these criteria remain 488 

primarily statistical and are not directly informed by clinical decision-making; therefore, alternative 489 

class solutions may also capture clinically meaningful patterns in the TS population. In addition, as 490 

subgroup assignments are probabilistic, a clinician may find it challenging to determine precisely to 491 

which subgroup an individual patient belongs. However, overall patterns in patient variables across 492 

subgroups can still provide meaningful insights about the characteristics of each subgroup. 493 

 494 

Conclusion 495 

Our study identified five subgroups of TS patients, each representing a distinct sub-profile of 496 

patient characteristics and outcomes, reflecting substantial heterogeneity in demographic 497 

characteristics, clinical complexity, and care needs. These differences may hold important 498 

implications for the organization and delivery of care in TS settings, particularly regarding the 499 

balance between standardization and individualized support. 500 

 501 

 502 
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TS: Temporary stay; LCA: Latent class analysis; CPR: Central person register; ICD: International classification of 504 

diseases; SKS: Sundhedsvæsenets klassifikationssystem (Health care classification system); ATC: Anatomical 505 

therapeutic chemical classification; AIC: Akaike Information Criterion; BIC: Bayesian information criterion; CAIC: 506 

Consistent Akaike Information Criterion; AvePP: Average posterior probability; OCC: Odds of correct classification; 507 

sd: Standard deviation; CI: Confidence interval; IQR: Interquartile range; LOS: Length of stay; aLOS: Adjusted length 508 

of stay; SG: Subgroup; CCI: Charlson Comorbidity Index; CGA: Comprehensive geriatric assessment 509 
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