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MSa,b, Alexandra K Lee, PhD, MSPHa,b, Sei J Lee, MD, MASa,b

aDivision of Geriatrics, University of California, San Francisco, San Francisco, California

bGeriatrics, Palliative and Extended Care Service Line, San Francisco Veterans Affairs Health 
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Abstract

Background: Guidelines recommend nursing home (NH) residents with cognitive impairment 

receive less intensive glycemic treatment and less frequent fingerstick monitoring. Our objective 

was to determine whether current practice aligns with guideline recommendations by examining 

fingerstick frequency in Veterans Affairs (VA) NH residents with diabetes across cognitive 

impairment levels.

Methods: We identified VA NH residents with diabetes aged ≥65 residing in VA NHs for >30 

days between 2016 and 2019. Residents were grouped by cognitive impairment status based on the 

Cognitive Function Scale: cognitively intact, mild impairment, moderate impairment, and severe 

impairment. We also categorized residents into mutually exclusive glucose-lowering medication 

(GLM) categories: 1) no GLMs, 2) metformin only, 3) sulfonylureas/other GLMs (+/− metformin 

but no insulin), 4) long-acting insulin (+/− oral/other GLMs but no short-acting insulin), and 5) 

any short-acting insulin. Our outcome was mean daily fingersticks on day 31 of NH admission.

Results: Among 13,637 NH residents, mean age was 75 years and mean hemoglobin A1c was 

7.0%. The percentage of NH residents on short-acting insulin varied by cognitive status from 

22.7% in residents with severe cognitive impairment to 33.9% in residents who were cognitively 

intact. Mean daily fingersticks overall on day 31 was 1.50 (standard deviation=1.73). There 

was a greater range in mean fingersticks across GLM categories compared to cognitive status. 

Fingersticks ranged widely across GLM categories from 0.39 per day (no GLMs) to 3.08 (short-

acting insulin), while fingersticks ranged slightly across levels of cognitive impairment from 1.11 

(severe cognitive impairment) to 1.59 (cognitively intact).

Conclusion: NH residents receive frequent fingersticks regardless of level of cognitive 

impairment, suggesting that cognitive status is a minor consideration in monitoring decisions. 
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Future studies should determine whether decreasing fingersticks in NH residents with moderate/

severe cognitive impairment can reduce burdens without compromising safety.
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INTRODUCTION

Diabetes is common among older adults residing in nursing homes (NH) with an estimated 

prevalence ranging from 25% to 35% across studies.1–3 The benefits of tight glycemic 

control in NH residents are unclear with recent guidelines highlighting the need to tailor 

glycemic targets and simplify glucose-lowering regimens.4–7 Despite these guidelines, NH 

residents are often over-treated which can lead to complications such as hypoglycemia 

resulting in hospitalization.8–10

One understudied burden associated with greater treatment intensity is increased fingerstick 

glucose checks.11 Qualitative studies of fingerstick monitoring in NHs suggest that they can 

burden staff and residents due to discomfort and time costs.12 The recommended frequency 

of fingersticks in NH-specific diabetes guidelines varies but could range from once every 

three days for those only on long-acting insulin to no routine monitoring for those on oral 

glucose lowering medications (GLM).4 However, a 2021 study of Veterans Affairs (VA) 

NHs found that fingersticks in individuals recently discharged from the hospital occurred 

much more frequently than recommended by guidelines.13 This may be related to the high 

prevalence of sliding scale insulin usage that often persists well into a NH stay, standardized 

order sets that automatically order multiple fingersticks per day, and lack of awareness from 

clinicians that fingersticks are still being performed even after insulin is discontinued.14

Individuals with cognitive impairment frequently receive GLMs and are treated to intensive 

glycemic targets despite the risks and lack of benefit.15–17 Since NH residents with cognitive 

impairment may not understand why fingersticks are necessary, fingersticks may also trigger 

behavioral disturbances that can reduce resident and staff well-being. However, little is 

known about fingerstick practices in NH residents across different levels of cognitive 

impairment. Therefore, we examined fingerstick frequency among VA NH residents with 

diabetes stratified by cognitive impairment level and GLM categories. We hypothesized that 

while the type of GLM received would matter the most in determining fingerstick frequency, 

NH residents with more severe cognitive impairment would receive fewer fingersticks 

compared to cognitively intact residents within GLM categories.

METHODS

Study cohort

Our study cohort included VA NH residents aged ≥65 years with Type 2 diabetes mellitus 

(T2DM) who resided in one of 110 VA NHs for longer than 30 days between 1/1/2016 

and 9/30/2019. We focused on day 31 of NH stay, since we felt that this timepoint was 

far enough removed from NH admission that residents would likely be clinically stable and 
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at a steady-state in terms of their diet and medications. We classified residents as having 

T2DM if they had (1) hemoglobin A1c level of ≥6.5%, (2) used GLMs, or (3) International 
Classification of Diseases (ICD) code for T2DM (ICD-9: 250.xx and 249.xx; ICD-10: E11.x 

and E09.x) in the year prior to NH admission up to 7 days after NH admission. During this 

time range, we also chose the HbA1c measured closest to day 31 of NH admission, either 

before or after.13,18,19 We excluded those with diagnosis codes for Type 1 diabetes (ICD-9: 

250.x1 and 250.x3; ICD-10: E10.x) and NH hospice admissions.

We identified NH admission and discharge date using VA inpatient Corporate Data 

Warehouse (CDW) data. Demographic information was obtained using linked VA inpatient 

and outpatient data. Chronic conditions were ascertained through ICD-9 and 10 codes 

(congestive heart failure: 428, I50; hypertension: 401, I10; chronic kidney disease: 585, 

N18; chronic pulmonary disease: 491, 492, 496, J41, J42, J43, J44; cancer: 140–208, 209.0–

209.3, 230–239, C00-C96, D00-D09, D37-D49) in the year prior to day 31 of NH admission 

up to 7 days after day 31 of NH admission. Hospice use was identified via VA CDW 

inpatient data such as bed section codes.

Cognitive impairment categories

Cognitive impairment status was assessed using the Cognitive Function Scale (CFS), 

an integrated measure of cognitive function performed routinely in NHs as part of the 

Minimum Data Set (MDS). It is based on the Brief Interview for Mental Status (BIMS) 

and/or Cognitive Performance Scale (CPS).20 The BIMS asks residents to self-respond to 

three questions gauging orientation and two questions assessing recall.21 For NH residents 

unable to complete the BIMS, nurses calculate a CPS score using five items: comatose 

status, short-term memory, cognitive skills for decision making, making themselves 

understood, and self-performance for eating.22 Based on the BIMS or CPS score, residents 

were classified as cognitively intact, mild impairment, moderate impairment, and severe 

impairment (Supplementary Table S1).20 The NH resident’s CFS result was selected from an 

MDS assessment of any type that was closest to the midpoint of their NH stay (i.e., midpoint 

between their admission and discharge dates) either before or after day 31 of NH admission. 

For residents with more than one CFS result, we selected the score closest to day 31 of NH 

admission when our outcome when ascertained.

Medication categories

NH residents were classified into one GLM group using medication administration data: no 

GLM, metformin only, sulfonylureas and other GLMs, long-acting insulin, and short-acting 

insulin (Supplementary Table S2). We grouped sulfonylureas and other GLMs (dipeptidyl 

peptidase 4 inhibitors, sodium-glucose cotransporter 2 inhibitors (SGLT2i), glucagon-like 

peptide 1 (GLP-1) agonists, and thiazolidinediones) into a single category due to the small 

numbers of patients only on these other GLMs. Medication group was classified based on 

the medications the resident was receiving on day 31 of NH admission when the mean 

number of fingersticks was assessed. Residents on multiple GLMs were classified based 

on the medication associated with the highest hypoglycemic risk (short-acting insulin>long-

acting insulin>sulfonylureas/other GLMs>metformin>no GLMs). For example, a resident 

on long-acting insulin and sulfonylurea was categorized in the long-acting insulin group. 
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This categorization was chosen as we expect that residents on insulin will receive more 

fingersticks compared to those on oral medications regardless of cognitive impairment level.

Fingerstick measurements

Our outcome was the mean number of fingersticks on day 31 of NH admission stratified 

by cognitive impairment status and GLM groupings. We chose day 31 of NH admission 

since our goal was to examine a steady state of NH care, removed from acute illness 

or hospitalization when glycemic management may be more dynamic (e.g., due to stress 

associated with critical illness or decreased appetite). Information on fingersticks was 

obtained from the VA electronic health record. For residents admitted multiple times to a VA 

NH during the study period, we selected the NH stay with the longest duration and assessed 

the mean number of fingersticks on day 31 of that NH admission. To assess the sensitivity 

of our results to the chosen time point, we conducted additional analyses to quantify the 

number of fingersticks across GLM and cognitive impairment groups on days 45 and 60.

Statistical analysis

To compare the mean number of fingersticks on day 31 stratified by cognitive impairment, 

we performed a test for trend within each medication class using linear regression. Analyses 

were conducted using statistical software SAS 9.4 (SAS Institute Inc.) and STATA 16.1 

(Stata Corp). The statistical significance threshold was 2-sided p-value<0.05. The study was 

reviewed and approved by the University of California, San Francisco Committee on Human 

Research and the San Francisco VA Research and Development Committee.

RESULTS

We identified 36,431 NH residents with diabetes aged ≥65 admitted with a date of VA 

NH admission between 1/1/2016–9/30/2019. After excluding residents admitted for hospice, 

with Type 1 diabetes, and length of stay (LOS) ≤30 days, the final cohort included 13,637 

residents with T2DM (Supplementary Figure S1). Among our final cohort, 28.2% (N=3850) 

had multiple NH stays during the study period. The mean age was 75 years (standard 

deviation (SD)=8), 98% were men, and 75% were White (Table 1). The mean hemoglobin 

A1c was 7.0%, and median NH LOS was 67 days (interquartile range=43–125 days). 

Residents with more severe cognitive impairment tended to be older, have higher median 

NH LOS, and higher degree of functional impairment.23

Most residents were classified as cognitively intact (52.9%) with 7.1% and 6.8% classified 

as moderate and severe impairment, respectively (Table 2). Most residents were categorized 

as being on no GLMs (45.9%) or short-acting insulin (31.7%) (Table 2). Among NH 

residents on GLMs, 58.7% were using short-acting insulin. The percentage of residents on 

short-acting insulin ranged from 33.9% in cognitively intact residents to 22.7% in those with 

severe impairment. Among those with moderate or severe cognitive impairment on GLMs, 

77.8% were on long or short-acting insulin.

Overall, the mean number of fingersticks on day 31 of NH admission in those classified as 

cognitively intact, mild impairment, moderate impairment, and severe impairment was 1.59, 

1.49, 1.30, and 1.11, respectively (p=0.003 on test-of-trend) (Figure 1). The mean number 
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of fingersticks was higher in GLM categories with greater hypoglycemic risk regardless of 

cognitive impairment. The range of fingersticks was much larger across GLM categories 

than cognitive impairment levels. For example, mean fingersticks on day 31 was 1.50 

(SD=1.73) overall and varied from 0.39 (SD=0.98) for residents on no GLMs to 3.08 

(SD=1.51) for residents on short-acting insulin.

A trend in decreasing fingersticks with more advanced cognitive impairment was observed 

with some, but not all, classes of GLMs (Figure 1). Specifically, a trend was observed 

in the no GLMs (p<0.01) and sulfonylurea/other GLMs (p<0.01) groups. No statistically 

significant trend was seen in the metformin only (p=0.35), long-acting insulin (p=0.19), 

and short-acting insulin (p=0.49) groups. For example, among those receiving long-acting 

insulin, cognitively intact residents had an average of 2.06 fingersticks compared to 1.92 

fingersticks in those with severe impairment.

Figure 2 displays that there was relatively little variation in the frequency distribution of 

fingersticks across cognitive impairment categories within GLM groups. For example, on 

day 31 of NH admission regardless of cognitive impairment status, ~50% of NH residents 

on short-acting insulin received ≥4 fingersticks, ~35–40% on long-acting insulin received ≥3 

fingersticks, ~55–66% on sulfonylureas and other GLMs received ≥1 fingersticks, and ~50% 

on metformin received ≥1 fingersticks.

In our sensitivity analysis using days 45 and 60 of NH admission, we found similar results 

to the main analysis with a trend in decreasing fingersticks with more advanced cognitive 

impairment observed with some, but not all, classes of GLMs (Supplementary Tables S3 

and S4). For example, for short-acting insulin on Day 31, mean number of daily fingersticks 

ranged from 3.08 in cognitively intact residents to 3.03 in severely cognitively impaired 

residents (p for trend = 0.49). For short-acting insulin on Day 60, mean number of daily 

fingersticks ranged from 3.52 in cognitively intact residents to 3.43 in severely cognitively 

impaired residents (p for trend = 0.42).

DISCUSSION

In a national study of 13,637 VA NH residents with T2DM, we found that residents 

receive frequent fingersticks regardless of cognitive impairment level. While residents with 

higher levels of cognitive impairment received fewer fingersticks overall and in some GLM 

categories, the differences were relatively small suggesting that cognitive status may be 

a minor consideration in fingerstick monitoring decisions. Our results are aligned with 

a previous study in VA NH residents recently discharged from the hospital documenting 

the high burden of fingerstick monitoring.13 We extend these results by demonstrating 

that fingersticks occur more frequently than recommended by guidelines across cognitive 

impairment levels in NH residents at day 31 after NH admission.4

Previous studies have found that individuals with severe cognitive impairment often receive 

high hypoglycemia risk GLMs, which can result in adverse events.15–17 In this study, 

~25% of residents with moderate/severe cognitive impairment were on short-acting insulin 

and received ~3 fingersticks per day. Despite guidelines in the long-term care setting 
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recommending less-intensive glycemic goals for “patients with…life-limiting comorbid 

illnesses, or substantial cognitive or functional impairments,” our results suggest that 

clinicians may not be reducing the intensity of glycemic control in patients with moderate/

severe cognitive impairment.5

Excessive fingersticks are an underrecognized harm and burden associated with intensive 

diabetes control in the NH. Disruptions from fingerstick measurements may cause distress 

and decrease well-being in NH residents with cognitive impairment who may not 

understand the purpose behind fingersticks. Clinicians should regularly re-evaluate diabetes 

management goals in light of comorbidities and life expectancy estimates. Setting less 

stringent blood glucose control targets may help to reduce polypharmacy, avoid unnecessary 

adverse events, and reduce treatment burdens.

Fingerstick monitoring frequency in NH residents with diabetes can be decreased in 2 ways. 

First, we found that for each type of GLM, fingerstick monitoring was more frequent than 

recommended. For example, most residents on stable doses of oral medications including 

sulfonylureas likely do not need routine fingerstick monitoring.4,7 However, we found that 

residents taking sulfonylureas received 0.89 to 1.48 fingersticks daily. Second, we found 

that many residents were using higher hypoglycemia risk medications such as short-acting 

insulin. Specifically, 59% of residents on GLMs were using short-acting insulin. Use of 

short-acting insulin drives more frequent fingerstick monitoring. Thus, the most important 

way to decrease fingerstick monitoring in NH residents with cognitive impairment may be 

to avoid short-acting insulin wherever possible. One previous study found that short-acting 

insulin can safely be substituted with oral and long-acting insulin in older adults with 

diabetes.24 Simplifying glycemic regimens and reducing unnecessary fingersticks represents 

a “low-hanging fruit” intervention that can reduce treatment burden and may improve 

resident well-being.25

The primary strength of our study is that it is the first to examine fingerstick frequency 

stratified by cognitive impairment status across NHs nationally. Individuals with moderate/

severe cognitive impairment represent an important subgroup at high risk for adverse events 

and are increasingly becoming a focus for deprescribing interventions. A few limitations 

should be acknowledged. First, VA NHs differ from non-VA NHs, including a mostly 

male population (98%). Subsequent studies should replicate our findings in non-VA NHs, 

focusing on fingerstick monitoring in older women and at later timepoints after NH 

admission. Second, few NH residents were on newer GLMs, such as SGLT2i and GLP-1 

agonists. This may reflect our study’s time-period and VA-specific formulary rules. As 

our study combined these residents with those receiving sulfonylureas, we cannot assess 

fingerstick frequency for residents on these newer GLMs. Finally, we were unable to explore 

potentially legitimate reasons for more intensive fingerstick monitoring among individuals 

with moderate/severe cognitive impairment, such as erratic food intake. Future research 

should explore how often NH residents with moderate/severe cognitive impairment require 

more frequent fingerstick monitoring.

In summary, fingerstick glucose monitoring in NH residents occurs more frequently than 

generally recommended by guidelines across all levels of cognitive impairment. Our results 
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indicate that intensity of glycemic control is not being adequately decreased for NH 

residents with cognitive impairment. Given the potential for patient burdens and harms, 

additional research is needed to investigate whether fingerstick frequency can be safely 

decreased in tandem with short-acting insulin use in cognitively impaired NH residents with 

T2DM.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Impact Statement:

Veterans Affairs nursing home residents receive frequent fingerstick glucose checks 

regardless of level of cognitive impairment. Our results suggest that cognitive status is a 

minor consideration in fingerstick glucose monitoring decisions, highlighting a potential 

opportunity to reduce burdens and harms for nursing home residents and staff. We certify 

that this work is novel.
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Key Points:

• In this nationwide study of Veterans Affairs nursing homes, nursing 

home residents with diabetes received frequent fingerstick glucose checks 

regardless of the severity of their cognitive impairment.

• The type of glucose lowering medication received mattered the most in 

determining fingerstick frequency.

• While nursing home residents with more severe cognitive impairment tended 

to receive less frequent fingersticks across glucose lowering medication 

categories, the differences were relatively small.
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Why Does this Paper Matter?

Fingersticks may hurt and burden nursing home residents and staff, especially among 

residents with more severe cognitive impairment. Determining the current frequency of 

fingerstick monitoring in nursing homes is the first step in identifying which nursing 

home residents may benefit from reduced fingerstick monitoring without compromising 

safety.
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Figure 1: 
Mean number of fingersticks on day 31 of nursing home admission across the glucose 

lowering medication and cognitive impairment groups

The reported p-values represent the probability values from the test of trend of the null 

hypothesis that there is no linear trend in mean fingersticks across the four cognitive 

status categories (cognitively intact, mild impairment, moderate impairment, and severe 

impairment) within each glucose lowering medication category.

Abbreviations: GLM, glucose lowering medication; SU, sulfonylurea
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Figure 2. 
Frequency distribution of the number of fingersticks on day 31 of nursing home admission 

across the glucose lowering medication categories and cognitive impairment groupsa

Abbreviations: GLM, glucose lowering medications; mod, moderate cognitive impairment; 

sev, severe cognitive impairment; SU, sulfonylurea
a The moderate impairment and severe impairment groups were combined due to small 

numbers within each fingerstick category
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Table 1:

Characteristics of Veterans Affairs nursing home residents with Type 2 diabetes across different levels of 

cognitive impairment

Cognitive Function Scale category

Patient characteristics Overall (n=13,637) Intact (n=7,215) Mild (n=4,528) Moderate (n=963) Severe (n=931)

Age, mean (SD), years 75 (7.9) 74 (7.1) 76 (8.2) 78 (8.8) 78 (8.6)

Female, % 279 (2.1) 176 (2.4) 73 (1.6) 14 (1.5) 16 (1.7)

Race/ethnicity, %

 White 10237 (75.1) 5495 (76.2) 3451 (76.2) 666 (69.2) 625 (67.1)

 Black 2650 (19.4) 1335 (18.5) 836 (18.5) 240 (24.9) 239 (25.7)

 Other 750 (5.5) 385 (5.3) 241 (5.3) 57 (5.9) 67 (7.2)

Nursing home length of stay, median 
(IQR), days 67 (43–125) 63 (42–112) 69 (43–129) 82 (49–164) 86 (49–208)

Nursing home admission year

 2016 4180 (30.6) 2089 (29.0) 1446 (31.9) 319 (33.1) 326 (35.0)

 2017 4108 (30.1) 2153 (29.8) 1352 (29.9) 309 (32.1) 294 (31.6)

 2018 3242 (23.8) 1793 (24.9) 1039 (22.9) 207 (21.5) 203 (21.8)

 2019 2107 (15.5) 1180 (16.3) 691 (15.3) 128 (13.3) 108 (11.6)

Baseline HbA1C, mean (SD) 7.0 (1.6) 7.0 (1.6) 7.0 (1.6) 6.9 (1.7) 6.8 (1.4)

Diagnoses (%)

 Congestive heart failure 6369 (46.7) 3390 (47.0) 2213 (48.9) 428 (44.4) 338 (36.3)

 Hypertension 11890 (87.2) 6301 (87.3) 3966 (87.6) 831 (86.3) 792 (85.1)

 Chronic kidney disease 6365 (46.7) 3330 (46.2) 2173 (48.0) 472 (49.0) 390 (41.9)

 Chronic pulmonary disease 5977 (43.8) 3263 (45.2) 2043 (45.1) 348 (36.1) 323 (34.7)

 Cancer 6189 (45.4) 3266 (45.3) 2123 (46.9) 422 (43.8) 378 (40.6)

ADL score (range 0–28)
a

 < 6 3501 (25.7) 2428 (33.7) 1012 (22.4) 53 (5.5) 8 (0.9)

 6–12 3461 (25.4) 2064 (28.6) 1214 (26.8) 118 (12.2) 65 (7.0)

 13–18 3479 (25.5) 1792 (24.8) 1314 (29.0) 251 (26.1) 122 (13.1)

 19+ 3196 (23.4) 931 (12.9) 988 (21.8) 541 (56.2) 736 (79.0)

Abbreviations: ADL, activities of daily living; HbA1c, hemoglobin A1c; IQR, interquartile range; SD, standard deviation

a
Scores were based on Minimum Data Set assessments with higher scores indicating greater functional impairments. For example, a score of 0 

means the resident was independent in 7 ADLs, while a score of 28 means the resident was totally dependent in all 7 ADLs.
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Table 2:

Number of participants in each glucose lowering medication and cognitive impairment category as assessed by 

the Cognitive Function Scale
a

Glucose lowering medication category

Cognitive Function 
Scale category

No GLM Metformin SU & other 
GLM

Long-acting 
insulin

Short-acting 
insulin

Overall cohort 
(n=13,637) 6,258 (45.9%) 973 (7.1%) 770 (5.6%) 1,307 (9.6%) 4,329 (31.7%)

Cognitively intact 
(n=7,215) 3,047 (42.2%) 557 (7.7%) 447 (6.2%) 719 (10.0%) 2,445 (33.9%)

Mild impairment 
(n=4,528) 2,134 (47.1%) 311 (6.9%) 247 (5.5%) 424 (9.4%) 1,412 (31.2%)

Moderate impairment 
(n=963) 516 (53.6%) 55 (5.7%) 41 (4.3%) 90 (9.4%) 261 (27.1%)

Severe impairment 
(n=931) 561 (60.3%) 50 (5.4%) 35 (3.8%) 74 (7.9%) 211 (22.7%)

Abbreviations: GLM, glucose lowering medications; SU, sulfonylurea.

a
Percentages represent the proportion of participants on a specific glucose lowering medication within each cognitive impairment category.
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