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Abstract 

Background Cognitive impairment and dementia are more common in people with type 2 diabetes yet often go undetected. Brief 

cognitive screening tests could enable earlier identification in routine care, but their diagnostic accuracy and practicality in this 

population remain uncertain. We systematically reviewed the diagnostic accuracy and feasibility of brief cognitive screening in 

this population. Methods The review was registered (PROSPERO CRD420261441730) and reported following the PRISMA-

DTA guideline. We searched MEDLINE (via PubMed), Embase, CENTRAL and PsycINFO from January 2000 to April 2026, 

restricted to English-language reports, for studies evaluating a brief cognitive screen against an acceptable reference standard 

clinical diagnostic criteria or a comprehensive neuropsychological battery or reporting feasibility. Two reviewers independently 

screened, extracted and appraised studies (QUADAS-2 for accuracy; the Mixed Methods Appraisal Tool for feasibility). 

Sensitivity and specificity with Wilson 95% confidence intervals were synthesised structurally using paired forest and summary 

receiver-operating-characteristic plots, and the certainty of evidence was assessed with GRADE. Results Six of 557 records were 

eligible: four diagnostic-accuracy studies (802 adults) and two feasibility studies. All accuracy studies evaluated the Montreal 

Cognitive Assessment (MoCA) and one also evaluated the Mini-Mental State Examination (MMSE). At the conventional cut-

off (<26) the MoCA was highly sensitive but poorly specific (sensitivity 88-94%, specificity 29-51%); lower, diabetes-specific 

thresholds improved specificity at the expense of sensitivity (for example 49%/91% at 20/21, and 81%/62% at an optimal 24/25). 

The single MMSE study showed the reverse profile (66%/96%). Risk of bias was appreciable in every study (incorporation bias, 

spectrum effects, within-sample thresholds), and a meta-analysis was not appropriate. Two studies supported nurse-delivered 

screening in primary care (MoCA; and the Mini-Cog, mean 118 seconds, 100% completion). Overall certainty of evidence was 

low to very low. Conclusions The MoCA is the only brief cognitive screen with replicated accuracy evidence in type 2 diabetes: 

sensitive but over-referring at the standard cut-off, with a lower threshold better balancing accuracy. Non-specialist screening 

appears feasible, but the accuracy evidence is limited and at material risk of bias. Diabetes-specific validation against clinical or 

neuropsychological reference standards is the priority for future research. 
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1. Background 

Type 2 diabetes affects hundreds of millions of adults 

worldwide, and its prevalence continues to rise [1]. Alongside 

its well-recognised vascular complications, type 2 diabetes is 

now firmly established as a risk factor for cognitive impair-

ment: compared with people without diabetes, those with type 

2 diabetes have approximately a 1.5-fold higher risk of de-

mentia and a substantial excess of milder deficits such as mild 

cognitive impairment (MCI) [2-6]. This matters clinically be-

cause cognitive impairment undermines the demanding self-

management that diabetes requires taking medications reliably, 

monitoring glucose, recognising and treating hypoglycaemia, 

and attending appointments and is associated with poorer gly-

caemic control, more frequent hypoglycaemia, and higher 

rates of complications, hospitalisation and death [7-10]. Much 

of this impairment nonetheless goes unrecognised in routine 

diabetes care. 

Because early identification allows treatment to be simpli-

fied and support to be arranged, clinical guidelines including 

the American Diabetes Association's Standards of Care rec-

ommend screening older adults with diabetes for cognitive im-

pairment [11-13], although adherence to guideline-recom-

mended diabetes care varies between routine hospital and spe-

cialist settings [14]. Brief cognitive screening instruments 

such as the Montreal Cognitive Assessment (MoCA) [15], the 

Mini-Mental State Examination (MMSE) [16] and the Mini-

Cog [17] are well suited to this task: they are short, inexpen-

sive, require little training, and can be administered by non-

specialists in primary or community care, making them plau-

sible tools for screening at the population level. 

The performance of these instruments, however, was 

largely established in general older or memory-clinic popula-

tions, and it may not transfer directly to people with type 2 

diabetes. Diabetes-related factors cerebrovascular disease, de-

pression, lower educational attainment, and sensory or motor 

impairment that can affect individual test items may alter the 

balance of sensitivity and specificity and the optimal cut-off 

[18, 19]. The threshold is decisive for any screening test: set 

too high, it over-refers and overwhelms diagnostic services; 

set too low, it misses cases. Despite a growing number of stud-

ies that apply brief screens in diabetes, it remains unclear 

which instrument, at what threshold, accurately detects cogni-

tive impairment in this population, and whether such screen-

ing is feasible in everyday care. 

We therefore undertook a systematic review, reported in ac-

cordance with the PRISMA-DTA guideline, of the diagnostic 

accuracy and feasibility of brief cognitive screening instru-

ments for detecting cognitive impairment in adults with type 

2 diabetes, in order to inform whether and how such screening 

might be used at the population level. 

2. Methods 

2.1. Protocol, Registration and Reporting 

The review was conducted and reported in accordance with 

the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses extension for Diagnostic Test Accuracy stud-

ies (PRISMA-DTA) [20, 21], and the protocol was registered 

with the International Prospective Register of Systematic Re-

views (PROSPERO CRD420261441730; registered 10 July 

2026, after the database searches had been run). The review 

had two objectives: to determine the diagnostic accuracy of 

brief cognitive screening instruments for detecting cognitive 

impairment in adults with type 2 diabetes, and to summarise 

the feasibility of delivering such screening in routine, non-

specialist care. Departures from the protocol are noted in the 

relevant sections below. 

2.2. Eligibility Criteria 

Studies were eligible if they enrolled adults (aged ≥18 years) 

with type 2 diabetes and evaluated a brief cognitive screening 

instrument defined as a standardised test that can be adminis-

tered in a routine or non-specialist setting in approximately 

fifteen minutes or less, for example the Montreal Cognitive 

Assessment (MoCA), the Mini-Mental State Examination 

(MMSE), the Mini-Cog, clock-drawing, the Rowland Univer-

sal Dementia Assessment Scale (RUDAS) [22], the General 

Practitioner Assessment of Cognition (GPCOG) [23], the 

AD8 [24], or the Addenbrooke's Cognitive Examination. For 

the diagnostic-accuracy question the index test had to be com-

pared against an acceptable reference standard for cognitive 

impairment a formal clinical diagnosis using DSM or ICD cri-

teria, the Petersen or NIA-AA criteria [25, 26], an expert con-

sensus panel, or a comprehensive neuropsychological battery 

and the study had to report, or permit reconstruction of, the 

numbers of true positives, false positives, false negatives and 

true negatives at one or more thresholds. The target condition 
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was cognitive impairment, encompassing mild cognitive im-

pairment (MCI) and dementia. Cross-sectional and cohort di-

agnostic-accuracy designs were eligible. 

For the feasibility question, studies reporting the practical-

ity of brief cognitive screening in type 2 diabetes administra-

tion time, completion, acceptability, or deliverability by non-

specialists were eligible irrespective of whether a reference 

standard was applied. Only reports published in English were 

included. 

Studies were excluded when a screening instrument had 

been applied at a cut-off to estimate the prevalence of, or risk 

factors for, cognitive impairment without an independent ref-

erence standard, so that the screen defined the condition rather 

than being tested against it; when the reference standard was 

itself another brief screen (a screen-versus-screen compari-

son); when the index test fell outside the definition above; and 

when the report was a conference abstract without a full paper 

or was not a primary study. Systematic reviews were not eli-

gible as primary studies but were retained for reference-list 

screening. 

2.3. Information Sources and Search Strategy 

We searched four electronic databases MEDLINE (via Pub-

Med), Embase, the Cochrane Central Register of Controlled 

Trials (CENTRAL) and PsycINFO from 1 January 2000 to 30 

April 2026, restricted to English-language reports. The search 

combined two concept blocks, type 2 diabetes AND cogni-

tion/brief cognitive screening, using controlled-vocabulary 

terms (MeSH, Emtree and APA thesaurus descriptors) and 

free-text terms. The full, reproducible strategy for each data-

base, together with a CINAHL strategy that was developed but 

not run, is provided in Additional file 1. The database searches 

were supplemented by screening the reference lists of all in-

cluded studies and of relevant systematic reviews identified 

during screening. Records were collated and de-duplicated be-

fore screening. 

2.4. Study Selection 

Two reviewers independently screened titles and abstracts 

against the eligibility criteria and then assessed the full texts 

of potentially eligible reports; disagreements were resolved by 

discussion and, where necessary, by a third reviewer. Reports 

excluded at the full-text stage are listed with their reasons in 

Additional file 2, and the flow of records through the review 

is shown in Figure 1. 

2.5. Data Extraction 

Data were extracted into a piloted extraction form. For each 

study we recorded the country and income setting, the design 

and clinical setting, the number and characteristics of partici-

pants (Table 1), the index test and the threshold(s) evaluated, 

the reference standard and the definition of the target condi-

tion, and the numbers of true positives, false positives, false 

negatives and true negatives at every reported threshold. 

Where a 2×2 table was not reported directly it was recon-

structed from the reported sensitivity and specificity and the 

sizes of the diseased and non-diseased groups; where recon-

struction was not possible the cell counts were recorded as not 

reconstructable. Predictive values, likelihood ratios and the 

area under the curve were taken as reported. Extraction was 

checked in duplicate and against an independent re-extraction 

of each study contributing to the synthesis, with discrepancies 

resolved by returning to the primary source. One study (Ala-

giakrishnan 2013) reported diagnostic figures that could not 

be reconciled with its own data no single 2×2 table reproduced 

the reported sensitivity, specificity and predictive values, and 

the reported sensitivity conflicted with the study's own table 

so the internally consistent values were used and the study was 

treated as supportive only. 

2.6. Risk of Bias and Methodological Quality 

Risk of bias and applicability were assessed for the diag-

nostic-accuracy studies with the QUADAS-2 tool [27], across 

its four risk-of-bias domains (patient selection, index test, ref-

erence standard, and flow and timing) and three applicability 

domains, each rated as low, unclear or high. The two feasibil-

ity studies, which do not evaluate accuracy against a reference 

standard, were appraised with the Mixed Methods Appraisal 

Tool (MMAT) [28]. Appraisal was undertaken independently 

by two reviewers, with disagreements resolved by discussion. 

The protocol also specified QUADAS-C for any formal head-

to-head comparative-accuracy synthesis; because no such syn-

thesis was undertaken, each index test was appraised with 

QUADAS-2 alone. Domain-level judgements with the sup-

port for each are provided in Additional file 3 and summarised 

in Figure 2. 

2.7. Measures of Diagnostic Accuracy 

The primary measures of accuracy were sensitivity and 

specificity, calculated from the 2×2 table at each threshold 

with 95% confidence intervals estimated by the Wilson score 

method [29]. Positive and negative predictive values and pos-

itive and negative likelihood ratios were derived from the 

same tables, and the area under the receiver-operating-charac-

teristic curve was reported where available. A summary of ac-

curacy at the near-standard threshold for each study is given 

in Table 2, and the full per-threshold data set for every re-

ported cut-off is provided in Additional file 4. 

2.8. Data Synthesis 

Diagnostic accuracy was synthesised structurally and nar-

ratively. For each instrument we present paired sensitivity and 

specificity at the near-standard threshold in a forest plot (Fig-

ure 3) and the trade-off across all reported thresholds in a sum-

mary receiver-operating-characteristic (SROC) plot (Figure 4). 

A quantitative meta-analysis (a bivariate or hierarchical 
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SROC model) [30, 31] was pre-specified only where at least 

four studies evaluated the same instrument at a comparable 

threshold. This condition was not met no single threshold was 

shared by four studies — and, in addition, between-study het-

erogeneity was substantial and attributable to identifiable 

sources (incorporation bias, spectrum differences, and thresh-

olds selected within the same sample); pooling was therefore 

judged inappropriate, and accuracy is reported per study with 

95% confidence intervals. The subgroup analyses and meta-

regression specified in the protocol (by instrument and thresh-

old, reference-standard type, care setting, country income 

group, and diabetes duration or glycaemic control) were not 

feasible given the small number of studies, and these factors 

are considered narratively instead. Feasibility outcomes were 

synthesised narratively. Figures were produced in R (version 

4.3) with the ggplot2 package [32, 33]. 

2.9. Certainty of the Evidence 

The certainty of the accuracy evidence was assessed with 

the GRADE approach for diagnostic tests [34, 35], consider-

ing risk of bias, indirectness, inconsistency, imprecision and 

publication bias, and rated as high, moderate, low or very low. 

The judgements are presented as a summary-of-findings table 

(Table 3), which expresses the expected consequences of 

screening per 1,000 people screened at an illustrative preva-

lence. 

3. Results 

3.1. Study Selection 

 
Figure 1. PRISMA 2020 flow diagram of study identification, screening and inclusion. 

The database searches identified 557 records (PubMed, n = 

256; Embase, n = 146; CENTRAL, n = 29; PsycINFO, n = 

126); the full search strategies are provided in Additional file 

1. After 362 duplicate and other records were removed before 

http://www.sciencepg.com/journal/ajim


American Journal of Internal Medicine http://www.sciencepg.com/journal/ajim 

 

84 

screening, 195 records were screened on title and abstract, of 

which 163 were excluded. Thirty-two full-text reports were 

assessed for eligibility and 26 were excluded most because a 

cognitive screening instrument had been applied at a cut-off 

to estimate the prevalence of, or risk factors for, cognitive im-

pairment without an independent reference standard (n = 16); 

the excluded studies and their reasons are listed in Additional 

file 2. Six studies met the eligibility criteria: four provided di-

agnostic-accuracy data (Gupta 2024 [36]; Popović 2025 [37]; 

Alagiakrishnan 2013 [38]; Wang 2025 [39]) and two provided 

feasibility data Merzon 2024 [40]; Sinclair 2013 [41]). The 

study-selection process is summarised in Figure 1. 

3.2. Characteristics of Included Studies 

The four diagnostic-accuracy studies enrolled 802 adults 

with type 2 diabetes (range 30-313 participants per study) and 

were conducted in India, seven European countries, Canada 

and China. All four evaluated the Montreal Cognitive Assess-

ment (MoCA), and one (Wang 2025) additionally evaluated 

the Mini-Mental State Examination (MMSE). The reference 

standard was a comprehensive neuropsychological battery in 

two studies (Gupta 2024; Popović 2025) and recognised clin-

ical criteria in the other two (Petersen criteria, Wang 2025; 

modified Petersen/European-Consortium criteria, Alagia-

krishnan 2013). The target condition was mild cognitive im-

pairment (MCI) in all four studies, with a prevalence of 39-

59%, and all were conducted in specialist, hospital or second-

ary-care settings. The two feasibility studies were undertaken 

in primary care and evaluated nurse-administered screening 

the MoCA (Merzon 2024; n = 350) and the Mini-Cog (Sinclair 

2013; n = 201). Full characteristics of the included studies are 

presented in Table 1. 

Table 1. Characteristics of the included studies. 

Study 
Country (in-

come) 

Design; set-

ting 
N 

Age, y 

(mean ± 

SD) 

Female,% Index test Reference standard MCI,% 

Gupta 

2024 
India (LMIC) 

Cross-

sectional; 

tertiary OPD 

267 65.2 ± 4.2 31.5 MoCA 

Neuropsychological 

battery (ICMR-NCTB) 

+ actuarial criteria 

39.0 

Popović 

2025 

7 European 

countries 

(HIC) 

Cross-sec-

tional; sec-

ondary care 

313 73 ± 5.4 35 MoCA 

Neuropsychological 

battery (NTB) + modi-

fied CDR 

59.1 

Alagia-

krishnan 

2013 

Canada (HIC) 
Cross-sec-

tional pilot 
30 59.9 ± 7.1 47 

MoCA, 

SMMSE 

Modified Petersen / Eu-

ropean-Consortium cri-

teria 

50.0 

Wang 

2025 

China 

(UMIC) 

Cross-sec-

tional; hospi-

tal 

192 68.5 ± 5.5 60.9 
MoCA, 

MMSE 
Petersen criteria 49.0 

Merzon 

2024ᵃ 
Israel (HIC) 

Cohort; pri-

mary care 
350 73.8 ± 5.8 44.9 

MoCA (nurse-

administered) 
None (feasibility) 19.4ᵇ 

Sinclair 

2013ᵃ 
UK (HIC) 

Cross-sec-

tional; pri-

mary care 

201 
72 (me-

dian) 
39.3 

Mini-Cog 

(nurse-admin-

istered) 

MMSE <24ᶜ 17.4ᵇ 

 

1) Feasibility study (secondary objective); contributes to 

the feasibility synthesis only. 

2) Proportion screening positive (Merzon, MoCA <19; Sin-

clair, Mini-Cog <4), not MCI prevalence against a refer-

ence standard. 

3) The MMSE is another brief screen, not an acceptable ref-

erence standard, so Sinclair 2013 does not enter the ac-

curacy synthesis. 

 

3.3. Methodological Quality 

Risk of bias, assessed with QUADAS-2, was appreciable 

across all four accuracy studies (Figure 2; domain-level judge-

ments with the support for each are given in Additional file 3). 

The reference-standard domain was at low risk of bias in 

Gupta 2024 and Popović 2025, each of which used a compre-

hensive neuropsychological battery, and unclear in Wang 

2025, which applied the Petersen criteria but under-described 
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the confirmatory neuropsychological testing; in Wang 2025 

the MoCA was explicitly not used to establish the diagnosis, 

thereby avoiding incorporation bias. Concerns for patient se-

lection arose in all studies from spectrum effects, including 

the exclusion of participants with established dementia and, in 

Wang 2025, a substantial between-group difference in educa-

tional attainment. The index-test domain was rated unclear in 

three studies because blinding to the reference standard was 

not reported and the optimal thresholds were derived within 

the same sample. Alagiakrishnan 2013 was at high risk of bias 

across all four domains, principally because the MoCA and 

standardised MMSE were incorporated within the reference-

standard definition, and its reported accuracy statistics were 

internally inconsistent; it is therefore considered supportive 

only. 

 
Figure 2. QUADAS-2 risk-of-bias and applicability summary for the four diagnostic-accuracy studies. 

3.4. Diagnostic Accuracy 

Montreal Cognitive Assessment. At the conventional cut-

off (<26), the MoCA was highly sensitive but poorly specific: 

sensitivity was 94.2% (95% CI 88.0-97.3) with specificity 

29.4% (23.0-36.9) in Gupta 2024, and sensitivity 88.1% (82.7-

92.0) with specificity 50.8% (42.2-59.3) in Popović 2025. 

Lowering the threshold increased specificity at the expense of 

sensitivity: in Gupta 2024 a cut-off of 22/23 yielded 

69.2%/71.8% and a cut-off of 20/21 yielded 49.0%/91.4% 

with the highest overall accuracy (74.9%), while Popović 

2025 identified 24/25 as optimal (81.1%/61.7%; area under 

the curve [AUC] 0.78). Wang 2025 reported the highest dis-

crimination at 24/25 (95.7% [89.6-98.3]/78.6% [69.5-85.5]; 

AUC 0.95), albeit in a sample with a wide cognitive and edu-

cational spectrum, whereas Alagiakrishnan 2013 reported 

46.7%/93.3% at ≤26 (AUC 0.70). The paired sensitivity and 

specificity estimates with 95% confidence intervals are shown 

in Figure 3, the threshold trade-off across all cut-offs in the 

summary ROC plot (Figure 4), and the complete per-threshold 

data in Additional file 4; a summary is given in Table 2. 

 

http://www.sciencepg.com/journal/ajim


American Journal of Internal Medicine http://www.sciencepg.com/journal/ajim 

 

86 

 
Figure 3. Paired sensitivity and specificity of the MoCA for detecting mild cognitive impairment in adults with type 2 diabetes, each study at 

its reported near-standard threshold (Wilson 95% confidence intervals). No pooled estimate is shown. 

Mini-Mental State Examination. One study evaluated the 

MMSE against an acceptable reference standard: Wang 2025 

reported a cut-off of 26/27 with sensitivity 66.0% (55.9-74.7) 

and specificity 95.9% (90.0-98.4) (AUC 0.84) a profile of 

higher specificity and lower sensitivity than the MoCA in the 

same participants (Table 2). 

Table 2. Diagnostic accuracy of the MoCA and MMSE for detecting mild cognitive impairment. 

Study Cut-off TP FP FN TN Sensitivity,% (95% CI) Specificity,% (95% CI) AUC 

Gupta 2024 <26 98 115 6 48 94 (88-97) 29 (23-37) NR 

Gupta 2024 22/23 72 46 32 117 69 (60-77) 72 (64-78) NR 

Gupta 2024 20/21 51 14 53 149 49 (40-59) 91 (86-95) NR 

Popović 2025 25/26 163 63 22 65 88 (83-92) 51 (42-59) 0.78 

Popović 2025 24/25 150 49 35 79 81 (75-86) 62 (53-70) 0.78 

Alagiakrishnan 2013 26/27ᵃ 7 1 8 14 47 (25-70) 93 (70-99) 0.70 

Wang 2025 (MoCA) 24/25 90 21 4 77 96 (90-98) 79 (69-86) 0.95 

Wang 2025 (MMSE) 26/27 62 4 32 94 66 (56-75) 96 (90-98) 0.84 

 

Each index test was compared with an acceptable reference 

standard (Table 1); rows show the reported and/or optimal 

thresholds. Full per-threshold data are in Additional file 4. No 

pooled (meta-analytic) estimate was calculated. 95% CIs are 

Wilson intervals. 

MoCA and reference standard were not independent (incor-

poration bias) and the reported sensitivity (67%) is internally 

inconsistent with the study's own data; the consistent value 

(47%) is shown. Cut-off 26/27 denotes scores of 26 or below 

classed as positive. 

Because fewer than four studies evaluated any single instru-

ment at a comparable threshold, and because between-study 

heterogeneity was substantial and attributable to identifiable 

sources (incorporation bias, spectrum differences and within-

sample threshold selection), a bivariate/HSROC meta-analy-

sis was not performed; accuracy is presented per study with 

95% confidence intervals (Figures 3 and 4; Additional file 4). 

The certainty of the evidence for MoCA accuracy, assessed 

with the GRADE approach for diagnostic tests, was low to 

very low, downgraded for risk of bias, inconsistency and im-

precision (Table 3). 
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Table 3. GRADE summary of findings. 

Test (cut-off) 
Studies (par-

ticipants) 
Sensitivity Specificity Certainty (GRADE) 

Per 1,000 with 

MCI (n=400): TP 

(missed) 

Per 1,000 without 

MCI (n=600): FP 

(cleared) 

MoCA, <26 

(standard) 
2 (580) 88-94% 29-51% 

Very low (⊕

◯◯◯)ᵃ 

352-377 (23-48 

missed) 

295-424 (176-305 

cleared) 

MoCA, 22/23-24/25 

(lower)ᵇ 
2 (580) 69-81% 62-72% 

Very low (⊕

◯◯◯)ᵃ 

277-324 (76-123 

missed) 

169-230 (370-431 

cleared) 

MMSE, 26/27 1 (192) 66% 96% 
Very low (⊕

◯◯◯)ᵃ 
264 (136 missed) 25 (575 cleared) 

Population: adults with type 2 diabetes; illustrative MCI prevalence 40%; reference standard: neuropsychological battery or clinical criteria; 

pooled analysis not performed. 

1) Downgraded for risk of bias, inconsistency and impreci-

sion. GRADE certainty: ⊕⊕⊕⊕  high, ⊕⊕⊕◯ 

moderate, ⊕⊕◯◯ low, ⊕◯◯◯ very low. 

2) Range from Gupta 2024 (22/23) and Popović 2025 

(24/25); Wang 2025 at 24/25 (96%/79%) is shown sep-

arately (wide spectrum). Alagiakrishnan 2013 is omitted 

from the ranges (high risk of bias). 

 
Figure 4. Summary receiver-operating-characteristic (SROC) plot of the MoCA. Connected lines show single studies across their cut-offs 

(Gupta 2024; Popović 2025); diamonds show single-threshold studies (Wang 2025; Alagiakrishnan 2013). 

3.5. Feasibility 

Two studies evaluated feasibility, and both supported the 

delivery of brief cognitive screening by non-specialists in rou-

tine diabetes care. In an Israeli primary-care initiative, the 

MoCA was administered by trained nurse practitioners and 

identified previously undiagnosed severe impairment (MoCA 
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<19) in 19.4% of older adults with diabetes (Merzon 2024). 

The Mini-Cog was faster, requiring a mean of 118 seconds 

(SD 45) and never more than five minutes, with 100% com-

pletion and 99% agreement between nurse and expert scoring 

(κ = 0.949), and was readily integrated into the annual diabetes 

review (Sinclair 2013); because its accuracy was assessed 

only against the MMSE, it contributed to the feasibility rather 

than the accuracy synthesis. Consistent with these findings, 

the MoCA required approximately ten minutes to administer 

in the accuracy studies and was completed electronically by 

99.3% of a large diabetes cohort. 

4. Discussion 

This systematic review set out to determine how accurately, 

and how practically, brief cognitive screening detects cogni-

tive impairment in adults with type 2 diabetes. Despite screen-

ing two decades of literature, only six studies were eligible, 

and the diagnostic-accuracy evidence reduced to four studies 

all evaluating the Montreal Cognitive Assessment (MoCA), 

with a single study also reporting the Mini-Mental State Ex-

amination (MMSE). Across these studies the MoCA was con-

sistently sensitive but poorly specific at its conventional cut-

off (<26), and the choice of threshold, rather than the instru-

ment itself, dominated performance: lowering the cut-off 

traded sensitivity for specificity in a predictable and reproduc-

ible way, with a lower, diabetes-specific threshold (around 21 

to 24), giving the best overall balance. The one MMSE study 

showed the opposite profile specific but insensitive. Two fea-

sibility studies indicated that nurse-delivered screening is 

quick and acceptable in routine diabetes care. The certainty of 

this evidence, however, was low to very low. 

4.1. Comparison with Existing Evidence 

The pattern we observed is consistent with what is known 

about these instruments in general older populations, where 

the MoCA is more sensitive than the MMSE at the standard 

cut-off but at the cost of specificity [42-46], and where lower-

ing the MoCA threshold improves specificity in groups with 

lower education or greater vascular burden [18, 19, 47]. Our 

findings suggest that this trade-off is at least as pronounced in 

type 2 diabetes, a population enriched for cerebrovascular dis-

ease, depression [9, 48] and in several of the included cohorts 

lower educational attainment. The high sensitivity and low 

specificity of the MoCA at <26 mean that, applied unchanged 

as a population screen in diabetes, it would refer a large pro-

portion of people without cognitive impairment for further as-

sessment. This over-referral, rather than missed cases, is the 

principal accuracy concern, and it is the reason a lower, dia-

betes-specific cut-off has appeal. 

4.2. Implications for Practice 

Three points follow for clinicians and services. First, brief 

cognitive screening is feasible in diabetes care: the MoCA can 

be delivered by trained nurses in about ten minutes and the 

Mini-Cog in under two, with near-complete completion so the 

practical barrier to screening is not administration but what hap-

pens next. Second, the standard MoCA cut-off is poorly suited 

to unselected screening in diabetes; where the MoCA is used, a 

lower threshold, or a two-stage pathway in which a positive 

screen is confirmed by fuller assessment [18], would limit un-

necessary referrals. Third, any screening programme must be 

matched to downstream diagnostic and support capacity [49, 

50], because the value of earlier detection depends on being able 

to act on it. These recommendations are necessarily provisional, 

given the weakness of the underlying evidence. 

4.3. Strengths and Limitations 

The review has several strengths: it was registered, reported 

to the PRISMA-DTA standard, and based on a comprehensive 

multi-database search; screening, extraction and appraisal 

were undertaken in duplicate; and every accuracy figure was 

subjected to an independent re-extraction against the primary 

source, which identified and corrected internally inconsistent 

data in one study (Alagiakrishnan 2013). Risk of bias was as-

sessed with QUADAS-2 and certainty with GRADE. The 

main limitations lie in the evidence rather than the methods. 

Only four accuracy studies were available, all evaluating a sin-

gle instrument; several were small; and all carried appreciable 

risk of bias including incorporation bias where the screen 

formed part of the reference standard, spectrum and education 

imbalances that inflate apparent accuracy, and “optimal” 

thresholds selected within the same sample. Only one study 

reported the MMSE, and no eligible accuracy data were found 

for other brief or diabetes-specific instruments. Because fewer 

than four studies shared a common threshold and heterogene-

ity was substantial and explicable, we did not pool estimates, 

and a formal assessment of publication bias was likewise not 

possible. Finally, we restricted inclusion to English-language 

reports, which may have excluded relevant studies, particu-

larly from regions where much diabetes-and-cognition re-

search is published in other languages. 

4.4. Implications for Research 

The clear priority is adequately powered, diabetes-specific 

diagnostic-accuracy studies that pre-specify their thresholds, 

blind the index test to an independent reference standard (a 

formal clinical diagnosis or a full neuropsychological battery), 

and report complete 2×2 data in line with the STARD guide-

line [51]. External validation of any diabetes-specific MoCA 

cut-off is needed before it can be recommended. Beyond the 

MoCA, the accuracy of the Mini-Cog, RUDAS, GPCOG and 

emerging diabetes-specific tools (for example, the DCAT and 

SCIP-D) against acceptable reference standards remains es-

sentially untested in this population and is an important gap 

[52-55]. 
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5. Conclusions 

The MoCA is currently the only brief cognitive screen with 

replicated diagnostic-accuracy evidence in adults with type 2 

diabetes. It is sensitive but, at the conventional cut-off, over-

refers, and a lower, diabetes-specific threshold appears to bal-

ance sensitivity and specificity better. Screening is feasible in 

non-specialist diabetes care, but the accuracy evidence base is 

small, dominated by one instrument, and at material risk of 

bias, so current practice recommendations can only be provi-

sional. Well-designed, diabetes-specific validation studies 

with independent reference standards and pre-specified 

thresholds are needed before brief cognitive screening can be 

confidently adopted at the population level. 
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