
Supplementary materials 

Deviations from published protocol 
Table S1 details the amendments made to the published protocol and the rationale. 

Table S1: Details of amendments made to the published protocol  

Details of amendment Rationale 

Inclusion criteria: for 

intervention studies (RCTs and 

non-RCTs), only studies that 

have a significantly increased 

PAct score were included. 

Studies where the 

interventions had no effect on 

PAct scores or decreased it 

were excluded. 

The primary focus of this review is to assess the relationship between 

PAct and T2D-related outcomes. If an intervention did not increase PAct, 

then the observed change in T2D-related outcomes could be attributed 

to other mechanisms beyond the scope of this review. Excluding these 

studies eliminates potential confounding factors and strengthens the 

validity of the conclusions drawn. 

Included overall self-

management score as an 

outcome 

There are several comprehensive self-management assessment tools for 

diabetes which yield an overall score that is a robust indicator of self-

management1–3. This would also allow for a more comprehensive 

analysis and offers deeper insights into T2D-related outcomes in relation 

to PAct. For example, an increase in PAct scores might improve only one 

or two specific SMBs without affecting the overall self-management 

score due to its composite nature. Analysing these relationships would 

allow us to tailor interventions more precisely and identify key measures 

for clinical practice. 

We did not search the Health 

Management Information 

Consortium (HMIC) database, 

ZETOC and the British Library 

Integrated Catalogue for grey 

literature 

These sites were not searched due to resource limitations. However, for 

any posters or conference abstracts that seemed relevant, we contacted 

the authors for information about the study, and included it if the full-

text was available. 

Only studies in English were 

included 

Unable to source for translation services due to limited resources 

Harvest plot design The design outlined in the protocol was modified to comprehensively 

capture and succinctly present the maximum amount of information 

available on the studies, including study ID, T2D-related outcomes 

analysed, sample size, quality, strength of design and hypothesised 

direction of association 

Levels of evidence were also 

reported for no or negative 

associations 

The approach to synthesise levels of evidence in the published protocol 

favours results in the positive direction.  

Given that no or negative associations between PAct and T2D-related 

outcomes also have important implications for clinical practice, we 

decided to report the levels of evidence for any or no association based 

on consistency of the findings (similar to positive associations) to offer a 

more nuanced and balanced perspective of the heterogenous evidence 

base. This approach allows for a more precise evaluation of the 

associations and would enhance the clarity of evidence interpretation. 
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Search strategy 

Table S2: Search strategy for Medline. 

No Search 

1 ("patient* activation*" or (measure* adj5 "patient activation") or PAM?22* or PAM?13* or PAM??13* 

or PAM??22* or "Patient Assessment of Chronic Illness Care*" or PACIC*).mp. 

2 (Diabet* or T2DM or T1DM or (non insulin* depend* or non insulin depend* or non insulin?depend* or 

non insulin?depend* or IDDM or NIDDM or MODY or T1D or T2D)).mp. or exp Diabetes Mellitus, Type 2/ 

or exp Diabetes Mellitus/ or exp Diabetes Mellitus, Type 1/ or exp diabetes insipidus/ or exp Diabetes, 

Gestational/ 

3 1 and 2 

 

Table S3: Search strategy for Embase. 

No Search 

1 ("patient* activation*" or (measure* adj5 "patient activation") or PAM?22* or PAM?13* or 

PAM??13* or PAM??22* or "Patient Assessment of Chronic Illness Care*" or PACIC*).mp. 

2 (Diabet* or T2DM or T1DM or (non insulin* depend* or non insulin depend* or non 

insulin?depend* or non insulin?depend) or IDDM or NIDDM or MODY or T1D or T2DM).mp. or 

exp Diabetes Mellitus, Type 2/ or exp Diabetes Mellitus/ or exp Diabetes Mellitus, Type 1/ or 

exp diabetes insipidus/ or exp Diabetes, Gestational/ 

3 1 and 2 

 

Table S4: Search strategy for CENTRAL. 

No Search 

#1 (Patient* next activation*) or (measure* near/5 "patient activation") or PAM?22* or PAM?13* 

or PAM*13* or PAM*22* 

#2 Diabet* or T2DM or T1DM or (non insulin* depend* or non insulin depend* or non 

insulin?depend* or non insulin?depend) or IDDM or NIDDM or T1D or T2D or [mh "Diabetes 

Mellitus, Type 2"] or [mh "Diabetes Mellitus"] or [mh "Diabetes Mellitus, Type 1"] or [mh 

"diabetes insipidus"] or [mh "Diabetes, Gestational"]  

#3 1 and 2 in Trials 

 

Table S5: Search strategy for PsycINFO. 

No Search 

S1 ("patient* activation*" or (measure* n5 "patient activation") or PAM?22* or PAM?13* or PAM??13* or 

PAM??22* or "Patient Assessment of Chronic Illness Care*" or PACIC* 

S2 Diabet* or T2DM or T1DM or (non insulin* depend* or non insulin depend* or non insulin?depend* or 

non insulin?depend) or IDDM or NIDDM or MODY or T1D or T2D 

S3 (DE "Diabetes Insipidus" OR DE "Diabetes Mellitus" OR DE "Diabetes" OR DE "Type 1 Diabetes" OR DE 

"Type 2 Diabetes") OR (DE "Gestational Diabetes") 

S4 S2 OR S3 

S5 S1 AND S4 

 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2024-095456:e095456. 15 2025;BMJ Open, et al. Thinakaran K



Table S6: Search strategy for Web of Science. 

No Search 

1 TS=("patient* activation*" or (measure* NEAR/5 "patient activation") or PAM?22* or 

PAM?13* or PAM??13* or PAM??22* or PAM$13 or PAM$22 or "Patient Assessment on 

Chronic Illness Care*" or PACIC*) 

2 TS=(Diabet* or T2D or T1DM or (non insulin* depend* or non insulin depend* or non 

insulin?depend* or non insulin?depend) or IDDM or NIDDM or MODY or T1D or T2D or 

Diabetes or diabetes insipidus or gestational diabetes) 

3 #1 and #2 

 

Table S7: Search strategy for CINAHL. 

No Search 

S1 "patient activation*" or (measure* N5 "patient activation") or PAM?22* or PAM?13* or 

PAM??13* or PAM??22* or PAM#13 or PAM#22 or "Patient Assessment on Chronic Illness 

Care*" or PACIC* 

S2 Diabet* or T2DM or T1DM or (non insulin* depend* or non insulin depend* or non 

insulin?depend* or non insulin?depend) or IDDM or NIDDM or MODY or T1D or T2D 

S3 (MH "Diabetes Mellitus, Type 2") OR (MH "Diabetes Mellitus, Type 1+") OR (MH "Diabetes 

Mellitus+") OR (MH "Diabetes Insipidus+") OR (MH "Diabetes Mellitus, Gestational") 

S4 S2 OR S3 

S5 S1 AND S4 

 

Hypothesised association for each T2D-related outcome 

Table S8: Direction of hypothesised association between higher PAct scores and T2D-related 

outcomes. The direction mentioned aligns with the preferable T2D-related outcome. For example, 

reduced HbA1c levels are desirable, so higher PAct scores are hypothesised to correlate with lower 

HbA1c levels, indicating a negative association. 

Outcome Hypothesised direction of association with higher 

PAct (i.e. association that corresponds to better 

T2D-related outcomes) 

Clinical outcomes  

HbA1c level Negative 4–7 

Blood pressure Negative 6–8 

Low-density lipoprotein (LDL) Negative 6–8 

High-density lipoprotein (HDL) Positive 7 

Total cholesterol Negative9 

Serum triglycerides Negative8 

Body mass index (BMI) Negative10 

Body weight Negative10 

Self-management behaviours  

Overall self-management score Positive9 

Diet Positive11–14 

Physical activity Positive11,15 

Smoking status Negative8,12 

Alcohol consumption Negative14 

Medication adherence Positive6,13,14 
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Study design categorisation 

Table S9: Categorisation of the suitability of various study designs (with corresponding analyses) to 

determine causal relationships between PAct and T2D-related outcomes. This table is reproduced 

from the protocol published by Mueller et al16. The table is distributed under the terms of the 

Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/). No changes 

were made to the original table. 

Possible study designs + analysis Suitability 

of study 

design and 

analysis 

Rationale 

RCTs with causal mediation 

analysis to assess whether PAct 

mediates intervention effects 

Strong RCTs are the only study design that allow 

causal mediation analysis to identify the 

mechanisms by which interventions exert 

their effects17 

RCTs that do not report on the 

association between PAct and 

outcomes but that show 

intervention effects on outcomes 

AND intervention effects on PAct, 

AND the intervention explicitly, 

mainly addresses PAct 

Moderate RCTs provide insight into causal effects of 

interventions on outcomes. If an 

intervention explicitly addresses PAct and 

there is evidence that the intervention 

influenced both PAct and outcomes, this 

provides indication for a causal mechanism 

of PAct on outcomes (though not definitive). 

Cohort studies/RCTs or other 

intervention studies that assess 

the association between PAct and 

subsequent outcomes 

Moderate RCTs and longitudinal observational studies 

can provide temporal insights into the 

association between PAct and outcomes, 

which gives some indication of causality18. If 

an RCT examines the association between 

PAct and outcomes independent of study 

group allocation, randomisation has no 

bearing; analyses and findings are therefore 

akin to cohort studies. 

Observational cross-sectional 

studies 

Weak In cross-sectional designs, the time order of 

effects cannot be determined and therefore 

causality cannot be inferred19. 

Intervention studies that are not 

RCTs (eg, pre-post studies) and 

that do not report on the 

association between PAct and 

outcomes but that show changes 

in outcomes AND changes in PAct. 

Weak Pre-post designs have the strength of 

temporality to indicate outcomes might be 

impacted by an intervention, but due to lack 

of randomisation causality cannot be 

inferred20. 
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Levels of evidence synthesis 

 
Figure S1: Levels of evidence PART 1 of 2. To be used together with Table S9 and Figure S2. Note: 

Studies with ≤250 participants or studies not providing a sample size justification are classified as 

‘small’, while studies with >250 participants are classified as ‘large’. Findings are deemed consistent 
if at least two-thirds (66.6%) of the highest quality studies report significant results in the same 

direction. This figure is reproduced from the protocol published by Mueller et al16. The figure is 

distributed under the terms of the Creative Commons Attribution License 

(https://creativecommons.org/licenses/by/4.0/). No changes were made to the original figure. 
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Figure S2: Levels of evidence PART 2 of 2. To be used together with Table S9 and Figure S1. Note: 

Studies with ≤250 participants or studies not providing a sample size justification are classified as 
‘small’, while studies with >250 participants are classified as ‘large’. Findings are deemed consistent 
if at least two-thirds (66.6%) of the highest quality studies report significant results in the same 

direction. This figure is reproduced from the protocol published by Mueller et al16. The figure is 

distributed under the terms of the Creative Commons Attribution License 

(https://creativecommons.org/licenses/by/4.0/). No changes were made to the original figure. 

Risk of bias assessment for each study 

S
tu

d
y

 

ID
 

(Study ID) 

Author, 

year 

Clear  

aim 

≥50% of 

eligible 

persons 

participated 

Loss to 

follow-

up <20% 

Sample 

size 

justified 

Exposures 

measured 

prior to 

outcomes 

Selection 

bias 

Confounders 

adjusted for? 

Blinding of 

outcome 

assessments 

Incomplete 

outcome 

data 

Selective 

outcome 

reporting 

Overall 

risk 

1 Almutairi 

2023 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

2 Almutairi 

2023 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

3 Arvanitis 

2020 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

4 Aung 2015 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

5 Glenn 

2020 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

6 Hendriks 

2016 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

7 Kato 2020 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

8 Kim 2021 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

9 Ledford 

2012 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 
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ID
 

(Study ID) 

Author, 

year 

Clear  

aim 

≥50% of 

eligible 

persons 

participated 

Loss to 

follow-

up <20% 

Sample 

size 

justified 

Exposures 

measured 

prior to 

outcomes 

Selection 

bias 

Confounders 

adjusted for? 

Blinding of 

outcome 

assessments 

Incomplete 

outcome 

data 

Selective 

outcome 

reporting 

Overall 

risk 

10 Mayberry 

2010 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

11 Michaud 

2016 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

12 Parchman 

2010 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

13 Rask 2009 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

14 Regeer 

2022 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

15 Rogvi 

2012 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

16 Shah 2015 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

17 Stuart 

2021 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

18 Su 2019 ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

19 Van Vugt 

2018 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

20 Zhang 

2023 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

21 Zheng 

2019 ◆ ◆ N/A ◆ ◆ ◆ ◆ ◆ ◆ ◆ ◆ 

 

Figure S3: Risk of bias assessment for longitudinal, pre-post intervention and cross-sectional studies on 

the top diagram. No RCTs met the inclusion criteria. Loss to follow-up N/A for all cross-sectional studies. 
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