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Author(s)/Country Setting Key elements of intervention Theoretical model used 
Comparison 

Group 
Design 

Medication 

adherence 

measure 

1. Interventions based on brief messages to improve medication adherence 

Arora et al. 

(2013) [41]/ US 
Hospital 

Two text messages each day over 6 

months containing 

educational/motivational content (1 

per day), medication reminders (3 

per week), healthy living challenges 

(2 per week) and diabetes trivia (2 

per week). 

(n = 47) 

“Health Belief Model” 

This model uses concepts 

of patients’ perceptions 

of disease, in 

combination with their 

individual modifying 

factors and the cues to 

action they receive, to 

generate a likelihood of 

undertaking a health 

behaviour. 

Usual care 

(n = 45) 

Open-

label 

two-arm 

RCT 

Morisky 

Medication 

Adherence Scale 

(8 item self-

report) 

Brath et al. 

(2013) [42]/ Austria 

Diabetes 

outpatient 

clinic 

Electronic medication blisters and 

mobile phone used to automatically 

record information about timing and 

number of pills taken. SMS 

reminders sent when pills were not 

taken. 

(n = 53) 

Not reported 

Standard 

medication 

blisters and 

handwritten 

medication intake 

diaries 

(n = 53) 

Cross-

over trial  

Electronic data in 

intervention 

condition, 

returned 

medication 

blisters for 

control 

Shetty et al., (2011) 

[43]/ India 
Not reported 

SMS messages once every 3 days. 

Messages included advice on 

nutrition, physical activity, and 

healthy living, and reminders to 

follow medication prescriptions. 

(n = 110) 

Not reported 
Usual care 

(n = 105) 

Two-arm 

pilot RCT 

Questionnaire 

and diary 
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Author(s)/Country Setting Key elements of intervention Theoretical model used 
Comparison 

Group 
Design 

Medication 

adherence 

measure 

2. Interventions based on monitoring to improve medication adherence 

Bogner et al. 

(2012) [44]/ US 
Primary Care 

Individualised program to monitor 

adherence and address factors 

contributing to non-adherence (e.g. 

depression, medication cost, side 

effects). Patients had in-person and 

telephone sessions with integrated 

care manager who collaborated 

with physician. 

(n = 88) 

Model proposed by the 

authors, based on causes 

of medication non-

adherence (including 

depression, chronic 

medical conditions, 

function, cognition, 

social support, cost of 

medications, side effects, 

and past experiences 

with medications). This 

model was initially based 

on the Theory of 

Reasoned Action.  

Usual care 

(n = 92) 

Two-arm 

RCT 

Medication 

Event 

Monitoring 

System 

Guldberg et al., 

(2011) [45]/ 

Denmark 

Primary Care 

Electronic feedback system for 

general practitioners which 

presented data on Type 2 diabetes 

population, allowing data to be used 

during individual consultations and 

to gain overview of quality of 

diabetes care. 

(n = 1317) 

Not reported 
Usual care  

(n = 1141) 

Two-arm 

cluster 

RCT 

Redeemed 

prescriptions 

Nesari et al., (2010) 

[46]/ Iran 
Community 

Sixteen telephone calls by nursing 

student over 12 weeks. Each call 

assessed medication taking and 

other diabetes care behaviours (e.g. 

diet, exercise, foot care). Calls also 

Not reported 
Usual care 

(n = 30) 

Two-arm 

RCT 

Self-reported 

adherence 

questionnaire: 7 

items about 

medication 
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Author(s)/Country Setting Key elements of intervention Theoretical model used 
Comparison 

Group 
Design 

Medication 

adherence 

measure 

included education and addressing 

non-adherence. 

(n = 30) 

taking 

Odegard et al., 

(2005) [47]/ US 
Primary Care 

Pharmacist care plan involving 

regular pharmacist-patient and 

pharmacist-provider communication 

about diabetes care progress. 

(n = 30) 

Not reported 
Usual care 

(n = 43) 

Two-arm 

multi-

clinic 

RCT 

Self-reported 2-

question recall 

(difficulty 

remembering 

and missed 

doses) 

Vervloet et al., 

(2011, 2012, 2014) 

[31, 48-50]/ 

Netherlands 

Community 

(pharmacies) 

Real time medication monitoring 

dispenser (monitoring 

component).(n=48) 

Not reported 
Usual care 

(n = 57) 

Three-

arm RCT 
Refill adherence 

Wakefield et al.,  

(2011, 2012) [51, 

52]/ US 

Primary Care 

Responded to daily question 

(delivered and answered remotely): 

“have you taken all your 

medications as prescribed” 

(monitoring component),  and one 

other question about diet, exercise, 

foot care or side effects. 

(n = 102) 

Not reported 
Usual care 

(n = 107) 

Single-

centre 

three-

arm RCT 

Self-reported 

medication 

taking scale 

(Morisky et al, 

1986): 4 items 

addressing 

medication 

taking 

3. Interventions combining monitoring and brief messages to improve medication adherence 

Fisher et al., (2013) 

[53]/ US 
Community 

CASM group: Web-based 

programme in which participants 

selected goals for diabetes self-

management (including adherence) 

and monitored progress on the site 

(monitoring component). 

Not reported 

Leap Ahead: 

Computer-

delivered diabetes 

support and 

education. 

(n = 81) 

Three-

arm 

practical 

RCT 

Hill-Bone 

Compliance 

Scale (8 item 

self-report) 
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Author(s)/Country Setting Key elements of intervention Theoretical model used 
Comparison 

Group 
Design 

Medication 

adherence 

measure 

Participants received web-based 

feedback (message component) and 

four telephone calls over 12 week 

period to check progress. 

(n = 121) 

 

 

Fisher et al., (2013) 

[53]/ US 
Community 

CAPS group: CASM intervention 

(above) plus problem solving 

therapy to reduce diabetes distress. 

(n = 117) 

Not reported 

Leap Ahead: 

Computer-

delivered diabetes 

support and 

education. 

(n = 81) 

Three-

arm 

practical 

RCT 

Hill-Bone 

Compliance 

Scale (8 item 

self-report) 

Glasgow et al., 

(2010, 2011, 2012), 

[54-56]/ US 

Primary care 

CASM group: Web-based 

programme in which participants 

selected goals for diabetes self-

management (including adherence) 

and monitored progress on the site 

(monitoring component). 

Participants received web-based 

feedback (message component) and 

received periodic computer-based 

motivational and prompting 

telephone calls over 12 week. 

(n = 169) 

Interventions based on 

the social-ecological 

theory. Their design was 

guided by a behavioural 

systems approach to 

diabetes self-

management that 

applies validated 

behaviour change 

principles at patient, 

health care provider, and 

social-environmental 

levels. 

Enhanced usual 

care: computer-

based health risk 

appraisal feedback 

and 

recommended 

preventative care 

behaviours (no 

monitoring). 

(n = 132) 

Three-

arm 

practical 

RCT 

Hill-Bone 

Compliance 

Scale (8 item 

self-report) 

Glasgow et al., 

(2010, 2011, 2012), 

[54-56]/ US 

Primary care 

CASM plus group: CASM 

intervention (see above) plus two 

follow up calls from interventionist 

and invitation to attend three group 

Interventions based on 

the social-ecological 

theory (see details 

above) 

Enhanced usual 

care: computer-

based health risk 

appraisal feedback 

Three-

arm 

practical 

RCT 

Hill-Bone 

Compliance 

Scale (8 item 

self-report) 
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Author(s)/Country Setting Key elements of intervention Theoretical model used 
Comparison 

Group 
Design 

Medication 

adherence 

measure 

sessions about healthy eating, 

maintenance, and community 

diabetes resources 

(n = 162) 

and 

recommended 

preventative care 

behaviours (no 

monitoring). 

 (n = 132) 

Vervloet et al., 

(2011, 2012, 2014) 

[31, 48-50]/ 

Netherlands 

Community 

(pharmacies) 

Real time medication monitoring 

dispenser (monitoring component) 

and SMS reminders if dispenser not 

opened during time period agreed 

with pharmacist (messaging 

component). 

(n = 56) 

Behavioural learning 

theory, which states that 

behaviour depends on 

stimuli or cues, either 

internal (thoughts) or 

external (environmental 

cues), which elicit certain 

behaviour. As such the 

desired behaviour can be 

learned and maintained 

by automation after 

sufficient repetition. 

Usual care 

(n = 57) 

Three-

arm RCT 
Refill adherence 

Wakefield et al.,  

(2011, 2012) [51, 

52]/ US 

Primary Care 

Monitoring component plus 

prompts/messages about 

medications and other aspects of 

disease management (including 

behaviour and lifestyle). 

(n = 107) 

Not reported 
Usual care 

(n = 107) 

Single-

centre 

three-

arm RCT 

Self-reported 

medication 

taking scale 

(Morisky et al, 

1986): 4 items 

addressing 

medication 

taking 

 

RCT, randomized controlled trial; n= number of participants.  
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Author(s) Impact on medication adherence Impact on clinical outcomes 

1. Interventions based on brief messages to improve medication adherence 

Arora et al. 

(2013) [41] 

Average increase of 0.9 points (11.3%) in patient-reported 

medication adherence in the intervention, whereas no 

significant differences were observed in the group receiving 

usual care. 

Improved glycaemic control in the intervention group (higher 

reduction in mean HbA1c in the intervention than in the control 

group). 

After six months HbA1C level decreased by 12 mmol/mol (1.1%) in the 

intervention compared with 5 mmol/mol (0.6%) in the control group 

[Δ= 5 mmol/mol (0.5%); 95%CI –3 mmol/mol (-0.3%) to 13 mmol/mol 

(1.2%)].  

Brath et al. 

(2013) [42] 

Significantly better adherence to metformin in the intervention 

phase of the cross-over trial (P=0.04; effect size not reported), 

but no differences observed for the other three medications 

examined (Simvastatin, Rosuvastatin and Ramipril). 

Statistically significant improvements observed in mean blood pressure 

(from 133/75 to 128/70 mmHg), and in total and LDL cholesterol 

concentrations (166 to 155, and 87 to 80mg dl
-1

, respectively) but not 

in fasting plasms glucose, HbA1c, weight and HDL cholesterol. 

Shetty et al., 

(2011) [43] 

Unclear reported improvements in medication adherence in 

both intervention and control groups (effect sizes and group 

comparisons not reported). 

 

The percentage of patients with <64 mmol/mol (<8.0%) and without 

hypertriglyceridemia increased significantly at the first year in the 

intervention group (from 31% to 55% and from 54% to 76%). 

Percentage with high LDL-C decreased significantly in both groups. 

There was no significant difference in the percentage of obesity among 

the patients in either group. 

2. Interventions based on monitoring to improve medication adherence 

Bogner et al. 

(2012) [44] 

After 12 weeks in the intervention group increased the 

proportion of patients with more than 80% adherence to oral 

hypoglycaemic agent (from 37% to 65%; P<0.001) and to 

antidepressant medication (from 30% to 61%; P<0.001), 

whereas no differences were observed in the control group. 

Patients who received the intervention were more likely to glycated 

haemoglobin<53 mmol/mol (<7% )(intervention 60.9% vs usual care 

35.7%; P<0.001) and remission of depression (PHQ-9 score <5: 

intervention 58.7% vs usual care 30.7%; P<0.001) in comparison with 

patients in the usual care group at 12 weeks. 
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Author(s) Impact on medication adherence Impact on clinical outcomes 

Guldberg et al., 

(2011) [45] 

Patients the intervention group more often redeemed 

recommended prescriptions than patients in the control group 

(oral antidiabetic treatment, 32.8% vs. 12.0%; insulin 

treatment, 33.8% vs. 12.4%; lipid-lowering medication, 38.3 vs. 

18.6%; blood pressure medication, 27.6% vs. 16.3%, all 

differences being statistically significant).  

No differences were observed between the intervention and control 

group after the intervention in the two outcome measures included in 

the trial (glycated haemoglobin and serum cholesterol). 

Nesari et al., 

(2010) [46] 

8.44% increase in patient reported medication adherence 

score in the intervention group, whereas no statistically 

significant differences were observed in the control group. 

Significant difference in HbA1c between the groups after 12 weeks 

(experimental group: 53 mmol/mol (7.0%); control group: 71 

mmol/mol (8.6%); P<0.001). 

 

Odegard et al., 

(2005) [47] 

No significant differences between the intervention and 

control group were observed in medication adherence. 

No differences in HbA1c between groups over the 12-month period 

(P=0.61). A reduction in HbA1c was noted for both groups over time 

compared with baseline (P=0.001). 

Vervloet et al., 

(2011, 2012, 

2014) [31, 48-

50] 

No significant differences between the intervention and 

control group were observed in medication adherence. 
Clinical outcomes not examined 

Wakefield et 

al., (2011, 

2012) [51, 52] 

No significant differences between the intervention and 

control group were observed in medication adherence. 

The low-intensity intervention (including only monitoring but not 

message reminders) significantly decreased HbA1c (-4 mmol/mol (-

0.4%), P<0.05), but not blood pressure. 

3. Interventions combining monitoring and brief messages to improve medication adherence 

Fisher et al., 

(2013) [53] 

CASM group: No significant differences between the CASM and 

control group were observed in medication adherence. 

CASM group: No significant time or group effects observed for the only 

intermediate outcome examined (HbA1c). 

Fisher et al., 

(2013) [53] 

CAPS group: Higher improvement in medication adherence 

that the CASM and the control group (P<0.05) 

CAPS group: No significant time or group effects observed for the only 

intermediate outcome examined (HbA1c). 
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Glasgow et al., 

(2010, 2011, 

2012), [54-56] 

CASM group: No significant differences between the 

intervention and control group were observed in medication 

adherence. 

CASM group: Consistent, modest improvements in all the clinical 

outcomes (body mass, HbA1c, lipidemia, blood pressure, 10 year 

coronary heart disease) across the 12-month period in the intervention 

groups, but between-group differences were not statistically significant 

on any of the measures. 

Glasgow et al., 

(2010, 2011, 

2012), [54-56] 

CASM plus group: No significant differences between the 

intervention and control group were observed in medication 

adherence. 

CASM plus group: Consistent, modest improvements in all the clinical 

outcomes (body mass, HbA1c, lipidemia, blood pressure, 10 year 

coronary heart disease) across the 12-month period in the intervention 

groups, but between-group differences were not statistically significant 

on any of the measures. 

Vervloet et al., 

(2011, 2012, 

2014) [31, 48-

50] 

After one year medication adherence in the intervention group 

was significantly higher than in the control group (79.5% vs. 

64.5%; P<0.001) and showed a significant improvement from 

baseline (+16.3%; P<0.001). 

Clinical outcomes not examined 

Wakefield et 

al.,  (2011, 

2012) [51, 52] 

No significant differences between the intervention and 

control group were observed in medication adherence. 

Higher improvements in glycaemic control and blood pressure in the 

two intervention groups than in the control group. 

HbA1c, glycated haemoglobin; mmHg, millimetre of mercury; Δ, between group difference; CI, confidence interval ; LDL-C, low density lipoprotein 

cholesterol;�
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Criterion Description Number of trials for which 

there is some evidence that 

this criterion is satisfied 

(N=11) 

1.� Theory/model of behaviour mentioned Models/theories that specify relations among variables, in order to explain 

or predict behaviour are mentioned, even if the intervention is not based 

on this theory. 

4 

2.� Targeted construct mentioned as predictor 

of behaviour 

Evidence that the ‘targeted’ construct that the study intervention is 

hypothesized to change is presented within the introduction or method  
2 

3.� Intervention based on single theory The intervention is based on a single theory (rather than a combination of 

theories or theory predictors). 
2 

4.� Theory used to select recipients for the 

intervention 

Participants were screened/selected based on achieving a particular 

score/level on a theory-relevant construct. 
0 

5.� Theory used to select/ develop 

intervention techniques 

The intervention is explicitly based on a theory or combination of theories 

and predictors. 
4 

6.� Theory used to tailor intervention 

techniques to recipients 

The intervention differs for different sub-groups that vary on a 

psychological construct (e.g., stage of change) at baseline. 
0 

7.� All intervention techniques are explicitly 

linked to at least one construct 

Each intervention technique is explicitly linked to at least one theory-

relevant construct. 
1 

8.� At least one, but not all, of the intervention 

techniques are explicitly linked to at least 

one theory-relevant construct 

At least one, but not all, of the intervention techniques are explicitly linked 

to at least one theory-relevant construct. 2 

9.� Group of techniques are linked to a group 

of constructs 

A cluster of techniques is linked to a cluster of constructs. 
0 

10.� All theory-relevant constructs are 

explicitly linked to at least one 

intervention technique 

Every theoretical construct within a stated theory (see item 5) is linked to 

at least one intervention technique. 1 

11.� At least one, but not all, of the theory 

relevant constructs are explicitly linked to 

At least one, but not all, of the theoretical constructs within a stated 

theory are linked to at least one intervention technique. 
2 
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at least one intervention technique 

12.� Theory-relevant constructs are measured (a) At least one construct of theory mentioned in relation to the 

intervention is measured post-intervention. 1 

13.� Quality of measures At least one of the measures of theory relevant constructs had some 

evidence for their reliability. 0 

At least one of the measures of theory relevant constructs have been 

previously validated 0 

The behaviour measure had some evidence for its reliability 
3 

The behaviour measure has been previously validated. 

 
3 

14.� Randomization of participants to 

condition 

Do the authors claim randomization? 4 

Is a method of random allocation to condition described (e.g., random 

number generator; coin toss). 
4 

Was the success of randomization tested? 4 

Was the randomization successful (or baseline differences between 

intervention and control group statistically controlled)? 
3 

15.� Changes in measured theory-relevant 

constructs 

The intervention leads to significant change in at least one theory-relevant 

construct/ predictor (vs. control group) in favour of the intervention. 
0 

16.� Mediational analysis of construct(s) Any evidence of hypothesised mediating variable or change in 

hypothesised mediating variable predicting dependent variable?  0 

17.� Results discussed in relation to theory Results are discussed in terms of the theoretical basis of the intervention 0 

18.� Appropriate support for theory Support for the theory is based on appropriate mediation OR refutation of  

the theory is based on obtaining appropriate null effects  
0 
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19.� Results used to refine theory The authors attempt to refine the theory upon which the intervention was 

based by either adding or removing constructs to the theory, or specifying 

that the interrelationships between the theoretical constructs should be 

changed  
0 

 

* Extent to which the interventions are theory-based, examined by using the theory coding scheme developed by Michie et al [33].Information reported 

only for the four trials that reported the use of a theoretical model for the development of the intervention(s) (item 1 = yes). 

DV = dependent variable; IV= independent variable; HBM =Health Belief Model; SCT =Social Cognitive Theory; TPB =Theory of Planned Behaviour 
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Figure 1. Flowchart of articles included at each stage of the screening process 

Figure 2. Cochrane summary risk of bias for trials of monitoring of medication use and brief 

messaging interventions to promote medication adherence for patients with type 2 diabetes (n = 

11). 

Figure 3. Cochrane individual risk of bias for trials of monitoring of medication use and brief 

messaging interventions to promote medication adherence for patients with type 2 diabetes (n = 11) 

Figure 4. Standardised mean difference in size of effect of intervention compared with “no 

treatment” for patient-reported adherence to diabetes medication. SMD, standardized mean 

difference; CI, confidence interval; N, number of participants; SD, standard deviation.�
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Morisky 

Medication 

Adherence 

Scale[1] 

8 item self�report. Response categories are 

yes/no for each item with a dichotomous response 

and a 5�point Likert response for the last item. 

[Adapted from Pérez�Escamilla et 

al [2]] 

Construct validity (confirmatory 

factor analysis): one factor. 

Concurrent validity: questionnaire 

vs MGL r=0.64, P<0.05 

� S =93.00% 

� SP =53.00% 

Predictive validity: questionnaire 

vs: 

� BP control (P<0.05) 

� knowledge, attitude, social 

support, stress coping, 

medication complexity, and 

patient satisfaction with 

[Adapted from 

Pérez�Escamilla 

et al [2]] 

 

Internal 

consistency: 

Cronbach α = 

0.83); item�total 

correlations = 

0.30�0.59 

Test�retest: not 

examined 

Arora et al 

[3] 
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clinic visits (P<0.05 for all, 

except for attitude). 

Hill�Bone 

Compliance 

Scale [4] 

8 item self�report of how often and why medication 

is missed on a 4�point Likert scale. 

Construct validity (factor analysis): 

two factors. 

Internal 

consistency: 

Cronbach α = 

0.68). 

Test�retest: not 

examined 

Fisher et al 

[5] and 

Glasgow et 

al [6�8] 

Edwards 

Regimen 

Adherence Scale 

[9] 

6 item self�report measured on 5�point Likert 

scale. 

Unclear Unclear Wakefield et 

al [10, 11] 

Self�reported 

Medication 

Taking Scale [12] 

4items addressing medication in patients with 

hypertension. 

[Adapted from Pérez�Escamilla et 

al [2]] 

Comparative test: BP control. 

Concurrent validity: r=0.43 (6 

months) 

Predictive validity: r=0.58 (42 

months) 

� Student’s t�test=6.43, P<0.01 

Internal 

consistency: 

Cronbach α = 

0.61); item�total 

correlations = 

0.479�0.561 

Test�retest: not 

examined 

Wakefield et 

al [10, 11] 
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� Medication intake vs BP 

control: 

� R²=0.33, P<0.01 

� S =81.00% 

� SP =44.00% 

� PPV =75.00% 

� NPV =52.00% 

Self�reported 

questionnaire 

developed ������ 

by researchers 

68 items in total (7 items specifically covering 

medication adherence). Answered on a 5 point 

Likert scale. Total score for medication adherence 

was sum of the 7 items expressed out of 100. 

Face validity: content of the 

questionnaire verified by an 

endocrinologist, a dietician, and 

eight nurses who had a Master’s 

degree or PhD 

Test�retest 

Pearson’s 

correlation 

coefficient = 0.9 

Nesari et al 

[13] 

Question recall 

technique 

Includes the following two questions: 1) "���	
��

��	���	�
���
�������������	����
����	��	���������

��������	
��	���	��	���������������������

���	���	�
�
����"; 2) "������
���	�������

�������������������������	����������" 

Unclear Unclear Odegard et 

al. [14] 

Question about 

use of medication 

"����������	
���������	���	�
����������	���” 

Adherence scores represent the proportion of 

medications for which the responses agreed with 

the directions for use on the VA Pharmacy 

Unclear Unclear Wakefield et 

al [10, 11] 
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medication profile. 

Daily diary Patients were requested to maintain a diary to 

note the deviations in physical activity, diet or drug 

per week which was quantified at the clinic visits. 

Unclear Unclear Shetty et al 

[15] 

)���������%�� ���"�����" ��"�( 

Electronic blister 

data 

Electronic medication blisters were used as add�

ons to standard medication blisters. Medication 

intake rate (doses taken divided by prescribed 

doses) was then measured. 

Face validity: This method is 

based on the pill removal, but does 

not measure whether or not the 

participants actually take the 

medication. 

Highly reliable Brath et al 

[16] 

Real Time 

Medication 

Monitoring 

Based on an electronic medication dispenser 

which monitors patients’ medication use, 

registering this data in real time at a central 

server. The following measures were used: a) 

doses taken divided by prescribed doses; b) 

doses taken within correct time interval divided by 

number of prescribed doses. 

Vervloet et 

al [17�20] 

Medication Event 

Monitoring 

System [MEMs] 

caps 

System in which microelectronic monitors on pill 

bottles provide the precise date and time of 

container opening. Adherence was defined as the 

percentage of prescribed doses taken, which was 

calculated as the number of doses taken divided 

Bogner et al 

[21] 

Page 53 of 63 Diabetic Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49



For Peer Review

5 

 

by the number of doses prescribed during the 

observation period. Adherence was dichotomized 

at a threshold of 80%. 

)��������*������&��� � 

Pharmacy refill 

data 

Number of days dispensed divided by days on 

study period. 

Face validity: This method is 

based on refilling medication, but 

does not measure whether or not 

the participants actually take the 

medication. 

Concurrent validity [Adapted from 

Steiner et al [22]]: 

� Refill compliance correlate 

significantly with other 

compliance behaviours (such as 

appointment�keeping or 

medication consumption) in most 

studies. 

� Studies also found moderate 

correlations between refill 

compliance measures and serum 

drug levels or drug effects such 

Unclear Vervloet et 

al [19] 

Redeemed 

prescriptions 

Calculated as percentage of patients who 

redeemed prescriptions during 15 months 

following introduction of a feedback system. 

Guldberg et 

al [23] 
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as blood pressure control 

� Specific but insensitive measure 

of partial compliance as 

assessed by other means 

MGL, Morisky–Green–Levine (scale); PPV, positive predictive value; S, sensitivity; SBP, systolic blood pressure; SP, specificity 
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SMD, standardized mean difference; se, standard error; CI, confidence interval. 
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