PROMs and multimorbidity profiles: evidence from the OECD PaRIS
Variable construction for the analysis
Gender was recoded into Female/Male and a third category “Other” was recoded as NA due to its very small sample size . Age was recoded into four categories (45-54; 55-64; 65-74; 75 and over). Education was recoded into three categories as Low/Middle/High. The number of chronic conditions were included as numeric variable. Post‑construction quality checks were run to confirm coding, mutual exclusivity of gender, age and education level dummies among non‑missing cases, and alignment between dummy totals and non‑missing counts from age, gender and education level.
The Person‑Centred Care variable (P3CEQ_PC_TOT) was constructed by summing the responses to eight items from the P3CEQ instrument (Rp3ceq1, Rp3ceq2, Rp3ceq3, Rp3ceq4, Rp3ceq5, Rp3ceq8, Rp3ceq9, and Rp3ceq10). Higher scores reflect a more positive patient‑reported experience of person‑centred care.
The Usual Provider variable was derived from item Q_CWF1130. Respondents selecting codes 1 or 2—indicating they usually see the same primary care professional—were coded as usual_provider = 1. Respondents selecting code 3, indicating they do not usually see the same provider, were coded as usual_provider = 0. This created a binary measure of relational continuity in primary care.
Multimorbidity Profiles
Chronic conditions were counted based on the response categories and coded as NA when all condition items were missing (n= 4223). Respondents selecting ‘no chronic condition’ were classified as having zero chronic conditions. In the development of multimorbidity profiles, for each domain (i.e., “cardiometabolic”, “mental health” and “other conditions”), we created (i) a count of present conditions and (ii) a binary “any” flag. Counts were computed row‑wise as the number of domain indicators equal to 1.  If all indicators in a domain were missing for an individual, the corresponding domain count and “any” flag were set to NA. For profile construction, NA values in any domain were recoded as 0 only when at least one other domain indicated the presence of a condition. This affected 1 individual in the cardiometabolic domain, 40 in the mental health domain, and 0 in the ‘other conditions’ domain (40 individuals in total). A total of 4223 individuals had all three domains missing. These records were excluded from domain-specific prevalence estimates but retained as ‘unknown’ for multimorbidity profiles.
Development of the multilevel model for analysis
Following the data analysis plan (Groenewegen et al., 2024[28]) and Chapter 7 of the PaRIS flagship report (OECD, 2025[9]), the models are developed step-by-step:
Model 0a: Null Model (Variance Components Only)
This model is the baseline model estimating variance across countries (uk) and practices (vjk). The model estimates the extent to which variation in scores can be attributed to differences between countries (, practices within countries (), and individual patients (). By including only random intercepts and no predictors, this model provides a reference point for assessing the relative contribution of each level to the total variance.

𝑌𝑖𝑗𝑘 is the outcome for patient i in country k, related to practice j. 𝛽0 is the fixed intercept. 𝑢0𝑘 is the random intercept for country k. 𝑣0𝑗𝑘 is the random intercept for practice j within country k. 𝜖𝑖𝑗𝑘 is the residual error term.
Model 0b: Null Model - people with two or more chronic conditions (Variance Components Only)
This model is the baseline model estimating variance across countries (uk) and practices (vjk), only including people with two or more chronic conditions. The model estimates the extent to which variation in scores can be attributed to differences between countries (, practices within countries (), and individual patients (). By including only random intercepts and no predictors, this model provides a reference point for assessing the relative contribution of each level to the total variance.

𝑌𝑖𝑗𝑘 is the outcome for patient i in country k, related to practice j. 𝛽0 is the fixed intercept. 𝑢0𝑘 is the random intercept for country k. 𝑣0𝑗𝑘 is the random intercept for practice j within country k. 𝜖𝑖𝑗𝑘 is the residual error term.
The following models include only people with two or more chronic conditions: 
Model 1: Patient (individual)-Level  Fixed Effects
This model adds age and gender variables as well as missing variables. Building on the null model, this specification introduces patient-level covariates to account for compositional differences in age, sex, and total number of chronic conditions across countries.

𝑌𝑖𝑗𝑘 is the outcome for patient i in practice j in country k. 𝛽0 is the fixed intercept. 𝛽1−6 are the coefficients for the male variable, age and education variables. 𝛽7 is the coefficient for the total number of chronic conditions. 𝑢0𝑘 is the random intercept for country k. 𝑣0𝑗𝑘 is the random intercept for practice j within country k. 𝜖𝑖𝑗𝑘 is the residual error term. 
Model 2: Adding multimorbidity profiles as fixed part
This model adds multimorbidity profile as a fixed part, allowing the analysis to assess how multimorbidity clusters affects outcome. Building on Model 1, this model incorporates fixed part for multimorbidity profiles, distinguishing patients with  cardiometabolic and mental health conditions (PROFILE2), patients with cardiometabolic and other conditions (PROFILE3), patients with mental health and other conditions (PROFILE4), and patients without cardiometabolic conditions (PROFILE5). By including these variables alongside age, gender, and total number of chronic condition measures, the model assesses the extent to which clustering of conditions explains variation in outcomes above the total number of chronic conditions.

𝑌𝑖𝑗𝑘 is the outcome for patient i in country k, related to practice j. 𝛽0 is the fixed intercept. 𝛽1−6 are the coefficients for the male variable, age and education variables. 𝛽7 is the coefficient for the total number of chronic conditions. 𝛽8-11 are the coefficients for specific multimorbidity profiles. 𝑢0𝑘 is the random intercept for country k. 𝑣0𝑗𝑘 is the random intercept for practice j within country k. 𝜖𝑖𝑗𝑘 is the residual error term. 
Model 3: Adding patient experiences and their interaction with multimorbidity profiles as fixed part
This model adds experienced person-centred care, relational care continuity, and patient activation as well as their interaction with multimorbidity type, allowing the analysis to assess how patient experience modifies the impact of multimorbidity on physical health. This specification allows us to assess not only whether patient experiences itself is associated with differences in patient outcomes, but also whether the impact of multimorbidity clusters on outcomes is modified by the experienced patient experiences. 

𝑌𝑖𝑗𝑘 is the outcome for patient i in country k, related to practice j. 𝛽0 is the fixed intercept. 𝛽1−6 are the coefficients for the male variable, age and education variables. 𝛽7 is the coefficient for the total number of chronic conditions. 𝛽8-11 are the coefficients for specific multimorbidity profiles.  𝛽12-14 are the coefficients for the patient experience variables. 𝛽15-22 are the coefficients for the interaction between each patient experience variable and each multimorbidity profile. 𝑢0𝑘 is the random intercept for country k. 𝑣0𝑗𝑘 is the random intercept for practice j within country k. 𝜖𝑖𝑗𝑘 is the residual error term.
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