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Abstract

Objective: The ISPAD recommends routine, comprehensive psychosocial screening

for adolescents with diabetes. However, few clinics have implemented procedures

consistent with these guidelines. This study describes the results of a universal, com-

prehensive psychosocial screening program in an integrated pediatric diabetes clinic

located within an academic medical center.

Research Design and Methods: Participants included 232 ethnically diverse adoles-

cents with type 1 diabetes (55.5% female; M age = 14.85; 58.5% Hispanic; 20%

Black). Adolescents completed screening measures on iPads in the waiting room

before their medical visit. The proportion of adolescents screening positive on each

psychosocial measure was assessed, and regression analyses evaluated how psycho-

social variables accounted for variance in insulin non-adherence and glycemic control

(measured by A1c).

Results: Psychosocial concerns were common and ranged from 7% of adolescents

screening positive for disordered eating and suicide risk to 52% screening positive

for low motivation to manage diabetes. A1c and insulin non-adherence were posi-

tively correlated with suicide risk, depressive symptoms, anxiety, disordered eating,

diabetes stress, blood glucose monitoring stress, family conflict, and total number of

elevations, and negatively correlated with intrinsic motivation. Insulin non-adherence,

disordered eating, diabetes stress, and family conflict uniquely predicted A1c. Age,

motivation, and family conflict uniquely predicted insulin non-adherence. Eighty-

three percent of eligible youth completed the screener. Referrals by physicians to the

team psychologist increased by 25% after the screening program was implemented.

Conclusions: Comprehensive psychosocial screening can be effectively implemented

as part of routine pediatric diabetes care and can identify adolescents in need of

additional supports.
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1 | INTRODUCTION

Psychosocial concerns, such as depression, anxiety, and family conflict

create barriers to effective management of type 1 diabetes,

particularly for adolescents, as studies indicate worsening of glycemic

control over the course of adolescence.1-3 Psychosocial screening is

an important tool for identifying youth with type 1 diabetes who

would benefit from mental health supports4 and who are at risk for
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subsequent problems with diabetes self-management.5 Standardized,

routine screening may more effectively identify patients in need of

psychosocial care than the observations of medical providers.6 7 The

International Society of Pediatric and Adolescent Diabetes (ISPAD)

recommends for children and adolescents with type 1 diabetes that

routine assessment of quality of life, adjustment problems, depression,

anxiety, disordered eating, diabetes distress, and other psychosocial

issues be conducted at planned intervals by mental health profes-

sionals.8 Recent work suggests that screening should occur more

often than annually and should ideally include both parent and child

reports of functioning.9

Most published studies of psychosocial screening programs

within pediatric type 1 diabetes care have focused on quality of life or

depression. A survey of 156 pediatric diabetes providers, representing

47 countries, found that approximately half of clinics reported routine

psychosocial screening in the clinic; of these, most screened for over-

all psychological functioning or global quality of life only.10 A minority

of clinics (15.4%) screened for depressive symptoms (15%) or family

functioning (10%).

Recently, there has been a push to integrate depression screening

within pediatric diabetes care for adolescents with type 1 diabetes

and studies suggest it can be implemented effectively. Patients gener-

ally find screening to be acceptable, and it does not disrupt clinic flow

for providers.11 Screening rates in routine clinical care range from

75% - 89%.11-13 The Patient Health Questionnaire (PHQ-9)14 is used

most frequently to screen for depressive symptoms. Using this tool,

rates of positive screens have ranged widely, with 6.7–17.3%

reporting at least mild symptoms (PHQ-9 ≥ 5) 13,15 and 4.9–14.3%

reporting at least moderate symptoms (PHQ-9 ≥ 10 or 11).11 15-17

One recent program used the Children's Depression Inventory and

reported 12% of adolescents with moderate depressive symptoms.12

Though most programs report exclusively on depressive symptoms,

one study also reported routine screening for anxiety using the Gen-

eral Anxiety Disorder −7 (GAD-7) in addition to the PHQ-9 for

depressive symptoms; however, they did not report prevalence

data.18

Although progress has been made with depression screening,

most clinics' screening procedures fall short of the ISPAD guidelines

for screening. Namely, screening should extend beyond depression

and quality of life to include such concerns as anxiety, disordered eat-

ing, diabetes stress, and family conflict; motivation for diabetes man-

agement could be considered another important factor to screen for

routinely. Thus, the current study describes the implementation of a

universal, comprehensive psychosocial screening program in an inte-

grated pediatric diabetes clinic in South Florida that serves a diverse

patient population. Our objective was to conduct a screen of several

clinically relevant psychosocial factors for all patients 12 years of age

and older with type 1 diabetes at their regularly scheduled outpatient

visit.

We had four specific aims. Aim 1 evaluated the percentage of

youth 12 years of age and older screening positive for a variety of

psychosocial concerns important to diabetes management. Second,

we assessed the extent to which those screening positive for

psychosocial factors other than depression also demonstrated ele-

vated depressive symptoms. We hypothesized that most youth with

psychosocial concerns in other areas would not have been identified

via depression screening alone. The third aim examined the extent to

which these psychosocial factors were associated with important clin-

ical measures (i.e., insulin regimen adherence and glycemic control).

We hypothesized that higher levels of depressive symptoms, anxiety,

disordered eating, diabetes stress, blood glucose monitoring stress,

and family conflict would be associated with more insulin non-

adherence and worse glycemic control (i.e., higher A1c), while higher

intrinsic motivation would be associated with better insulin adherence

and glycemic control (i.e., lower A1c). We also hypothesized that psy-

chosocial factors would account for a substantial amount of variance

in insulin adherence and glycemic control. The fourth aim evaluated

the screening rate among eligible patients to determine reach of the

program, as well as the rate of physician referrals to our psychology

team, anticipating that physicians would request more consultations

with the embedded psychology team after the screening program was

implemented.

2 | METHODS

2.1 | Participants and procedures

This study included adolescent patients from an academic pediat-

ric endocrinology clinic in South Florida. The clinic's patient pop-

ulation is diverse, with 58.5% of patients reporting their ethnicity

as Hispanic and 19.9% reporting their race as Black. Just over half

of patients identify as female (54%). The clinic staff included

three pediatric endocrinologists, two diabetes educators, two

medical assistants, and a psychologist and psychology trainees.

As part of a standard clinic protocol, pediatric patients with dia-

betes who were 12 years and older were screened for insulin

non-adherence, intrinsic motivation for diabetes management,

life satisfaction, depressive symptoms, anxiety symptoms, disor-

dered eating, diabetes stress, blood glucose monitoring stress,

and family conflict.

All patients completed the screeners via a Qualtrics questionnaire

on iPads in the waiting room before their appointment. Qualtrics was

configured to score the patient's results, which were reviewed by the

psychology team, shared with the patient's medical provider and

entered into the medical chart. If patients screened positive for

depression, suicide risk, anxiety, and/or eating disorders, they were

offered a consult with the embedded psychology team. This process

entailed the psychology team sharing the screening results with physi-

cians and suggesting that the patient be seen by psychology for fur-

ther assessment; however, physicians sometimes referred patients to

psychology for other reasons that arose during the clinic visit. All

patients who endorsed any suicidal ideation were flagged for immedi-

ate consultation and seen by psychology. Patients screening positive

in at least one of these domains or on any three or more domains

were re-evaluated at the next clinic visit; otherwise, patients were
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rescreened 1 year later. This study includes only the first screen

clinic-wide over a 1-year period.

From our initial sample of 280 adolescents seen over the first

year of the program, we excluded 38 individuals for not having type

1 diabetes as their primary diagnosis (e.g., type 2 diabetes, prediabe-

tes, cystic fibrosis, and MODY were excluded). We then excluded

10 individuals with missing screening data; we used listwise deletion

since fewer than 5% of participants were missing data. This led to a

final analytic sample of 232 adolescents with type 1 diabetes. Data

were typically missing due to the individual not having sufficient

time to complete the full screener during the clinic visit. This study

reports the results of a medical chart review, thus patient consent

was not required.

2.2 | Measures

As described below, the study focused on measurement of glycemic

control, insulin adherence, and several psychosocial factors that have

been shown important to diabetes management, including intrinsic

motivation for diabetes management, depression and suicide risk, anx-

iety, disordered eating, diabetes stress, blood glucose monitoring

stress, family conflict, and life satisfaction.8 Our psychosocial screener

used either established measures or select items from established

measures, with a priori cut-points to determine risk status, based on

either established cut-points or our consensus clinical judgment. Prior

to beginning the study, we piloted the screener with several patients

in the study age range to determine feasibility: it took a mean time of

12 min for youth to complete the screener.

2.2.1 | Glycemic control

Glycosylated hemoglobin A1c values were obtained from patients'

medical charts at the time of the outpatient visit; a point-of-care test is

conducted routinely in the clinic. An A1c value above 7.0% was consid-

ered elevated, and values above 9.0% were considered very elevated.

2.2.2 | Insulin non-adherence

The Diabetes Self-Management Profile self-report (DSMP-SR) was used

to measure problems with adherence to the insulin regimen.19 The

DSMP-SR is a reliable and valid measure that consists of 24 items with

five subscales (BG monitoring, insulin use, eating, exercise, and hypogly-

cemia). For the purposes of this screening study we used only two insu-

lin items: one assessed change in insulin dose when eating less food

than usual (scored 0 = “I give less insulin when I eat less,” 1 = “I give
more insulin when I eat less,” or 1 = “I do not adjust my insulin”) and
the other assessed frequency of missed insulin doses (scored 0, “I never
forgot, I always take insulin,” to 3, “I forgot more than once a week.”
Scores from these two items were summed (range 0–4); higher scores

indicate poorer adherence, with scores ≥2 considered elevated.

2.2.3 | Intrinsic motivation for diabetes
management

Two items from the Intrinsic Motivation Inventory–Diabetes Manage-

ment (IDI-DM)20 measured youths' perceptions of the importance of

managing their diabetes (“Overall, having good blood sugar control is

very important to me, a priority in my life”) and their confidence to do

so (“Overall, I feel confident in being able to manage my diabetes so

that my blood sugar is in good control”). The full measure has ade-

quate internal consistency and test–retest reliability in adolescents

with diabetes and correlates significantly with regimen adherence and

glycemic control20; the two items used in the screener had a high cor-

relation with the total scale score. Items were rated from 1 (not at all

true) to 7 (very true) and summed (range 2–14). Lower scores repre-

sent less motivation; scores ≤8 were considered at-risk.

2.2.4 | Depressive symptoms

The Patient Health Questionnaire–9 modified for Adolescents (PHQ-

A)14 is a measure of depressive symptoms that shows good sensitivity

and specificity for detecting depression in adolescents.21 Adolescents

rated the nine items from 0 (not at all) to 3 (nearly every day). Items

are summed with total scores ≥5 classified as mildly elevated

and ≥ 10 as moderately elevated.15

2.2.5 | Suicide risk

Three items from the PHQ-A14 assessed suicide risk. The first over-

laps with one of the depressive items above and asked about thoughts

that one might be better off dead or of self-harm in the past 2 weeks

and was rated from 0 (not at all) to 3 (nearly every day). The other

two items asked about suicidal ideation in the past month and lifetime

history of a suicide attempt; both were rated 0 (no) or 1 (yes). These

three items were summed, and scores ≥1 were classified as elevated.

2.2.6 | Anxiety symptoms

The General Anxiety Disorder −7 (GAD-7)22 was used to screen for

symptoms of anxiety. Research indicates that this scale has acceptable

sensitivity and specificity for detecting anxiety in adolescents.23 The

seven items are rated from 0 (not at all) to 3 (nearly every day) and

summed, with total scores ≥5 classified as mildly elevated and ≥ 10

as moderately elevated.18

2.2.7 | Disordered eating

Adolescents completed two items to assess binge eating with loss of

control (e.g., “Are you afraid to start eating because you think you

would not be able to stop?”), and five items assessing extreme weight
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control behaviors (e.g., vomiting, not taking insulin, taking less insulin

than I should, skipping meals, dieting). Items were based on weight-

related outcome measures used in previous research,24 adjusted to be

relevant to adolescents with diabetes (i.e., insulin item added). Each

item was rated as 1 (yes) or 0 (no). Items were summed (range 0–7),

and total scores ≥1 were considered elevated, indicating the presence

of at least one disordered eating behavior.

2.2.8 | Diabetes stress

Adolescents completed 10 items from the Diabetes Stress Question-

naire for Youth (DSQY).25 These 10 items constitute a short form of

the measure that correlates well with the total score from the entire

measure.26 The DSQY has demonstrated measurement invariance

across sex, age, and glycemic control.27 Items included situations that

may cause stress for adolescents, such as “having an insulin reaction

while I am with my friends” and “thinking that it is unfair that I got

diabetes,” and are rated from 0 (not at all upsetting or difficult) to

3 (very upsetting or difficult). Items were summed (range 0–30) and

scores ≥12 were considered to be elevated.

2.2.9 | Blood-glucose monitoring stress

Adolescents completed two items, “I am upset when I have a high

blood sugar” and “I feel frustrated when I have a low blood sugar” as
a measure of negative emotional reactions to results of blood-glucose

monitoring from the Blood Glucose Monitoring Communication Ques-

tionnaire.28 This questionnaire has been shown to be reliable and valid

in adolescents with diabetes, with higher scores correlated with worse

glycemic control. Items were rated from 0 (almost never) to 2 (almost

always) and summed (range of 0–4); scores ≥3 were considered

elevated.

2.2.10 | Family conflict

Adolescents rated how much their family has argued about four

diabetes-related issues in the past month on a scale from 0 (never

argue) to 2 (always argue), including blood sugar checks, shots or

boluses, meals and snacks, and results of blood sugar monitoring.

Items came from the Diabetes Family Conflict Scale,29 which has good

psychometric properties. Items are summed (range of 0–8) and scores

≥5 were classified as elevated.

2.2.11 | Life satisfaction

Patients rated the extent to which they feel satisfied in various life

domains on the Brief Multidimensional Student Life Satisfaction Scale

– PTPB version.30 This questionnaire contains six items rated from

1 (very dissatisfied) to 5 (very satisfied), with one item assessing

overall life satisfaction and the other five assessing specific domains

(family, friends, school, self, place one lives) and a mean score

obtained. Higher scores represent greater life satisfaction, and scores

≤3 were considered at-risk. Patient reports of life satisfaction are

important to assess as a goal of diabetes management is to ensure

good quality of life.8

2.3 | Data analytic plan

In preliminary analyses, we used analysis of variance to test whether

variables differed by sex, and Pearson correlations to examine how

they varied with age. To address Aim 1, frequencies, means, and stan-

dard deviations were calculated for each variable. For Aim 2, we

cross-tabulated the frequencies of those elevated on depressive

symptoms with those elevated on other psychosocial variables

(e.g., number elevated on both depression and anxiety) to determine

percent overlap.

For Aim 3, chi-square tests evaluated how elevations in A1c and

insulin non-adherence were associated with elevations in psychoso-

cial variables, while Pearson correlations examined the associations

between A1c, insulin non-adherence, and psychosocial variables.

These analyses allowed us to determine relationships between vari-

ables at a bivariate level. Next, we used two hierarchical linear

regressions to examine how psychosocial factors accounted for vari-

ance in A1c and insulin non-adherence, controlling for relevant

demographic variables. Suicide risk was not included as a predictor

in the regression models because it shared an item with depressive

symptoms.

In addition, we report on the process of implementing the pro-

gram (Aim 4). To determine the screening program's reach, we calcu-

lated the number of patients who completed the screener among all

eligible youth who had outpatient appointments over the 12-month

study period. A chart review was conducted to determine the percent

change in requests for psychology consultations from the endocrinol-

ogists across the 10 months prior to and after the screening program

was implemented. Each referral was coded based on the primary

referral concern and included adherence, mental health, health behav-

ior (e.g., sleep, exercise), new patient introductions, or other

(e.g., planning for transition to adult care). Descriptive analyses

assessed changes in types of referral concerns and differences in indi-

vidual provider referrals.

3 | RESULTS

3.1 | Screening outcomes

Preliminary analyses revealed that girls (M = 1.73, SD = 1.24) reported

greater blood glucose monitoring stress than boys (M = 1.33,

SD = 1.09; F[1, 254] = 6.66, p < .05). Age was positively correlated

with blood glucose monitoring stress (r = 0.16, p < .05) and insulin

non-adherence (r = 0.19, p < .01).
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3.1.1 | Aims 1 and 2

Over half of patients were female (n = 126, 54.3%), and their mean

age was 14.82 years (SD = 1.90). Table 1 contains the frequencies,

means, and standard deviations of study variables. More than 80% of

the sample had an A1c greater than 7.0% (n = 189, 81.5%), and 36.2%

(n = 84) had an A1c greater than 9%. Over half of adolescents

screened positive for low intrinsic motivation (n = 120, 51.7%) and

over one-third screened positive for insulin non-adherence (n = 84,

36.2%). Additionally, over 20% of patients (n = 49, 21.1%) screened

positive for mildly elevated symptoms of depression; 3.9% reported

moderately elevated depressive symptoms, and 6% screened positive

for suicide risk. Approximately one-fifth had elevated scores for dia-

betes stress (n = 50, 21.6%), while 18.1% reported mild anxiety symp-

toms and 6% reported moderate symptoms. As shown in Tables 1,

6.9% of youth screened positive for disordered eating, 10.3% for dia-

betes family conflict, 20.3% for blood glucose monitoring stress, and

5.2% for life satisfaction. Over three-quarters of adolescents screened

positive in at least one area; of those elevated on at least one scale

(n = 180), 27.2% screened positive for mild depressive symptoms and

5.0% screened positive for moderate depressive symptoms. Overlap

between depressive symptoms and other variables ranged from 21.7

to 71.4%.

3.1.2 | Aim 3

In general, patients with elevations in A1c or insulin non-adherence

were more likely to have elevations on psychosocial variables. Those

with an A1c > 7.0% were more likely to screen positive for insulin

non-adherence (χ2 = 7.08, p < .01) and were more likely to be ele-

vated on at least one psychosocial factor (χ2 = 4.72, p < .05) com-

pared to those with A1c ≤ 7.0%. These relationships were more

dramatic for adolescents with an A1c > 9.0%, who were substan-

tially more likely to have elevations on at least one of the psychoso-

cial variables (χ2 = 12.58, p < .001) than their counterparts with

A1c ≤ 9.0%. Specifically, they were more likely to have screened

positive for insulin non-adherence (χ2 = 19.63, p < .001), low intrin-

sic motivation (χ2 = 5.47, p < .02),, low life satisfaction (χ2 = 5.07,

p < .05), suicide risk (χ2 = 22.63, p < .001), disordered eating

(χ2 = 7.88, p < .01), diabetes stress (χ2 = 18.36, p < .001), blood glu-

cose monitoring stress (χ2 = 5.63, p < .05), and family conflict

(χ2 = 10.75, p < .01). Adolescents elevated on insulin non-adherence

were more likely to have screened positive for low intrinsic motiva-

tion (χ2 = 11.77, p < .01), depressive symptoms (χ2 = 4.39, p < .05),

anxiety (χ2 = 5.81, p < .05), diabetes stress (χ2 = 5.25, p < .05), and

family conflict (χ2 = 5.67, p < .05) compared to those not elevated

on insulin non-adherence.

Table 2 reports intercorrelations among study variables. Both A1c

and insulin non-adherence were significantly positively associated

with suicide risk, anxiety, diabetes stress, blood glucose monitoring

stress, family conflict, and total number of elevations, and they were

significantly negatively associated with intrinsic motivation. A1c also

correlated negatively with life satisfaction and positively with disor-

dered eating, while insulin non-adherence correlated positively with

depressive symptoms.

Tables 3 and 4 report results of hierarchical linear regressions

predicting A1c (Table 3) and insulin non-adherence (Table 4). We

TABLE 1 Frequencies, means, and standard deviations for study variables (N = 232)

Elevated Also elevated on depression (mild)

N % N % M SD

A1c (%) — — — — 8.94 2.24

A1c > 7.0% 189 81.5 41 21.7 — —

A1c > 9.0% 84 36.2 21 25.0 — —

Insulin non-adherence 84 36.2 24 28.6 1.30 1.07

Low intrinsic motivation 120 51.7 37 30.8 11.62 2.51

Life satisfaction 12 5.2 4 33.3 4.46 0.80

Suicide risk 14 6.0 10 71.4 0.09 0.40

Depressive symptoms (≥ 5, mild) 49 21.1 — — 2.48 3.63

Depressive symptoms (≥ 10, moderate) 9 3.9 — — 2.48 3.63

Anxiety symptoms (≥ 5, mild) 42 18.1 29 69.0 2.34 3.90

Anxiety symptoms (≥ 10, moderate) 14 6.0 13 92.9 2.34 3.90

Disordered eating 16 6.9 8 50.0 0.09 0.38

Diabetes stress 50 21.6 27 54.0 7.11 6.09

Blood glucose monitoring stress 47 20.3 18 38.3 1.55 1.19

Family conflict 24 10.3 9 37.5 2.20 2.14

Total elevations 180 77.6 49 27.2 1.97 1.90

Note: For total elevations, N and % refer to the number of patients with at least one elevation on a psychosocial variable.
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controlled for age due to its significant correlation with insulin non-

adherence. Psychosocial variables accounted for an additional 13.7%

of the variance in A1c, after age and insulin non-adherence were con-

trolled. The full model accounted for 23.2% of the variance in A1c (F

[8, 221] = 6.68, p < .001), with insulin non-adherence (β = 0.18,

p < .01), disordered eating (β = 0.15, p < .05), diabetes stress (β = 0.26,

p < .01), and family conflict (β = 0.16, p < .05) emerging as unique

predictors of the variance in A1c. In the second regression, psychoso-

cial variables accounted for an additional 14.4% of variance in insulin

non-adherence after age was controlled. The full model accounted for

18.0% of the variance in insulin non-adherence (F [8, 222] = 5.43,

p < .001). Age (β = 0.17, p < .01), intrinsic motivation (β = −0.14,

p < .05), and family conflict (β = 0.20, p < .01) uniquely predicted insu-

lin non-adherence.

TABLE 3 Hierarchical linear regression with psychosocial variables and insulin non-adherence predicting A1c

b SE b β FΔ F model R2Δ R2

Step 1 2.37 2.37 0.010 0.01

Age 0.12 0.08 0.10

Step 2 21.33*** 11.96*** 0.084 0.10

Age 0.05 0.08 0.04

Insulin non-adherence 0.62 0.14 0.30***

Step 3 4.94*** 6.68*** 0.137 0.23

Age 0.05 0.07 0.04

Insulin non-adherence 0.38 0.14 0.18**

Intrinsic motivation −0.01 0.06 −0.02

Life satisfaction −0.31 0.18 −0.11

Depressive symptoms −0.12 0.06 −0.19

Anxiety −0.02 0.06 −0.04

Disordered eating 0.89 0.37 0.15*

Diabetes stress 0.10 0.03 0.26**

Blood glucose monitoring stress 0.05 0.13 0.03

Family conflict 0.16 0.08 0.15*

*p < .05.
**p < .01.
***p < .001.

TABLE 4 Hierarchical linear regression with psychosocial variables predicting insulin non-adherence

b SE b β FΔ F model R2Δ R2

Step 1 8.73** 8.73** 0.04 0.04

Age 0.11 0.04 0.19**

Step 2 4.87*** 5.43*** 0.14 0.18

Age 0.10 0.04 0.17**

Intrinsic motivation −0.06 0.03 −0.14*

Life satisfaction 0.12 0.09 0.09

Depressive symptoms −0.01 0.03 −0.04

Anxiety 0.01 0.03 0.04

Disordered eating 0.13 0.18 0.05

Diabetes stress 0.03 0.02 0.17

Blood glucose monitoring stress −0.02 0.07 −0.02

Family conflict 0.10 0.04 0.20**

*p < .05.
**p < .01.
***p < .001.
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3.2 | Process outcomes

3.2.1 | Aim 4

In the first 12 months of the screening program, from May 2018 to

April 2019, among all patients seen (including those with type 2 diabe-

tes and pre-diabetes), 280 youth were screened during their diabetes

care visits, achieving an 83.1% screening rate (N = 338 eligible for

screening). Ten months after the screening program was implemented,

the total number of psychological consultations increased by 24.9%

(n = 181 pre-screening vs. 226 post-screening), compared to the

10 months prior. This included a 71.9% increase in consultations

related to mental health concerns (57 vs. 98) and a 62.5% increase in

new patient introductions (16 vs. 26). Consultations for health behav-

ior concerns (e.g., sleep problems) and treatment adherence concerns

were similar before and after the screener was implemented. Addi-

tionally, all physicians requested more psychological consultations

with the screening program in place. Physician 1, who made the

highest number of referrals overall, had a 15.2% increase in referral

rate (138 vs. 159); Physician 2 and Physician 3 had increases of 54.2%

(24 vs. 37) and 57.9% (19 vs. 30), respectively.

4 | DISCUSSION

The primary objective of this study was to determine the proportion

of adolescents with type 1 diabetes who screened positive for psy-

chosocial concerns assessed via a comprehensive screening process

integrated into routine clinical care. Consistent with past work, we

found that such concerns were common.31 We found high rates of

positive screens for a variety of psychosocial concerns: over half of

youth in our clinic endorsed low intrinsic motivation to manage their

diabetes, and approximately one-fifth screened positive for at least

mild symptoms of anxiety, depression, and/or diabetes stress.

Importantly, this study identified psychosocial concerns in a

diverse clinic population where nearly 60% of patients are Hispanic.

Studies in the general population (i.e., without diabetes) document

higher rates of depressive symptoms in Hispanic adolescents compari-

son to their non-Hispanic White and Black counterparts.32 Psychoso-

cial screening may be particularly critical in clinics that serve diverse

patient populations, as minority youth are considerably less likely to

access mental health services.33

Few studies of psychosocial screening in other clinics exist, mak-

ing comparisons of prevalence rates difficult, especially for issues

other than depression. Comparing rates is further complicated by dif-

ferences in age range and cut-off values across studies. However, our

study identified similar proportions of youth with anxiety and disor-

dered eating reported in other studies.31 Rates of moderate depres-

sive symptoms were somewhat lower than what has been reported in

other clinics, 11,15-17 but rates of mild depressive symptoms were

somewhat higher.13 15 Notably, only 27.2% of adolescents with an

elevation on at least one psychosocial variable were elevated for mild

depressive symptoms, highlighting the importance of screening for

other psychosocial concerns. Based on our results, if clinics only flag

adolescents reporting at least moderate symptoms of depression, they

may only capture relatively few of those with psychosocial concerns.

By lowering cut-offs and screening for a wider set of concerns, clinics

may be better situated to identify adolescents at risk for both current

and future problems with diabetes management. Identifying and

addressing a variety of psychosocial concerns occurring even at mild

levels may serve an important preventative function.

We found that elevations on psychosocial variables were associ-

ated with greater difficulties with insulin adherence and worse glyce-

mic control. These findings are consistent with past research2 16 31

and underscore the need for routine psychosocial screening, which

can identify youth who are struggling and direct them to appropriate

support. This is significant because research indicates that psychoso-

cial concerns can have a long-term impact on important diabetes out-

comes. For example, one study found that friendship conflict and

psychological distress at age 12 years predicted poor trajectories of

glycemic control in young adulthood,3 while other work suggests that

adolescents with higher depression scores monitored their blood glu-

cose less frequently 1 year later.5 Identifying adolescents at risk for

psychosocial problems and referring them to appropriate intervention

should be a key priority for pediatric diabetes care providers.

While nearly all psychosocial variables were significantly associated

with A1c and insulin non-adherence in bivariate analyses, some demon-

strated unique contributions in multivariate analyses. Insulin non-adher-

ence, disordered eating, diabetes stress, and family conflict uniquely

predicted A1c, while age, motivation, and family conflict uniquely

predicted insulin non-adherence. These findings again underscore the

need for comprehensive screening: when clinics screen for depression

alone, they may miss other concerns that impact critical diabetes out-

comes. For example, we found that approximately half of adolescents

reporting disordered eating behavior, diabetes stress, low motivation, and

family conflict also had elevated depressive symptoms. Likewise, less than

one-third of those who were elevated on insulin non-adherence had

depressive symptoms. Given that over half the sample reported low

intrinsic motivation and nearly one-quarter had high diabetes stress, these

seem particularly important to include in a screening program.

Clinicians often attribute low motivation as a factor in poor diabe-

tes management. Our finding that 51.7% of youth had low motivation

for diabetes management underscores this point. In bivariate analyses,

low motivation was associated with poor glycemic control and insulin

non-adherence; multivariate analysis showed low motivation uniquely

predicted insulin non-adherence. Several controlled intervention stud-

ies demonstrate that increasing motivation for self-care in youth with

type 1 diabetes has beneficial effects. For example, one study showed

that motivational interviewing improved glycemic control and quality

of life,34 while another study targeted motivation with an individual-

ized personal trainer approach and showed improved long-term glyce-

mic control in older adolescents.35 Meta-analytic reviews also support

the use of motivational interviewing with various pediatric

populations in terms of improved health outcomes.36 37 Thus, it seems

reasonable to identify patients at risk for low intrinsic motivation for

diabetes management and provide them appropriate motivational
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interventions. More research is needed to validate the cut-point used

to identify low motivation, and to demonstrate the efficacy of motiva-

tional interventions, particularly for patients who have multiple risk

factors for poor diabetes outcomes.

Another interesting finding was that disordered eating and diabe-

tes stress uniquely predicted A1c. Psychosocial screening that

includes questions about eating behaviors may be an important tool

to alert medical providers to include diabetes educators, nutritionists,

and behavioral health specialists in the patient's care.8 These individ-

uals can support healthier strategies related to weight management

and help patients to cope more effectively with stress.

Additionally, our results indicate that family conflict is associated

with poorer insulin adherence and glycemic control, consistent with

past research.2 16 31 One study found that family conflict mediated

the relationship between difficulties with self-regulation and glycemic

control, suggesting that family conflict exacerbates a teen's difficulties

with following their diabetes treatment regimen.38 Family members

may play an especially important role in our largely Hispanic clinic

sample, as past work documents that family support is associated with

better adherence in this population and that it mediates the relation-

ship between adolescent responsibility for diabetes management and

adherence.2 The current study also found that insulin non-adherence

was positively correlated with age; it may be that family conflict pre-

sents a barrier to adolescents' transition to self-management.

Study findings suggest that comprehensive psychosocial screen-

ing can be successfully integrated into routine clinical care for adoles-

cents with diabetes. Our program achieved a screening rate of 83.1%

of eligible youth screened, and we found that of those who were

screened, 96% were able to complete the screener in its entirety

(i.e., no missing data) while waiting for their medical visit to begin.

Moreover, having the screening process in place appeared to impact

clinical care as a whole: all endocrinologists in the clinic made more

referrals after the screener was implemented, particularly for mental

health-related concerns. This suggests that the screening program can

help physicians more readily identify when it is appropriate to make a

referral to psychology. However, we cannot be certain that it was the

screening program that accounted for the observed increase in refer-

rals after the program was initiated, as sometimes physicians referred

patients for a psychology consult for other reasons. While we did not

precisely measure whether all patients with elevations actually

received a psychology consultation, the majority of patients who

screened positive were seen by the psychology team. There were

some cases in which patients with elevations may have left their clinic

appointment without having been seen by psychology: in the course

of a busy clinic, psychology team members were sometimes busy with

other consults and by the time they were free, the patient had left.

Although routine psychosocial screening in pediatric diabetes

clinics may be an effective tool to identify youth who are struggling

with psychosocial problems and refer them to appropriate resources

for care, screening and referral alone are not sufficient to ensure that

care is actually received. One study found that less than one-quarter

of youth with diabetes enrolled in community-based outpatient men-

tal health services after receiving a referral during a diabetes clinic

visit.39 Another found that 22% of pediatric patients with diabetes

scheduled a visit with a mental health provider who worked as part of

the diabetes care team in their clinic, and 82% of those who sched-

uled a visit followed through,40 underscoring the critical role of inte-

grated care models for ensuring that youth with diabetes access

mental health care.41 It is clear that if screening programs are initiated,

there must be a process for appropriate referrals to address those

concerns that are identified.

4.1 | Strengths and limitations

To our knowledge, this is the first study to report the results of a com-

prehensive psychosocial screening program implemented as a routine

part of clinical care for a large and diverse group of adolescents with

diabetes. It offers a blueprint for other clinics seeking to implement

screening in accordance with the ISPAD guidelines.8

Study limitations include the cross-sectional design and self-

reported data; future research should incorporate parent reports of

youth functioning, prospective study of patients screening positive for

various psychosocial problems, as well as evaluate psychosocial and

behavioral factors in youth with type 2 diabetes. Because of the small

number of youth with type 2 diabetes seen in our clinic during the

study period, we excluded them from the current analyses, thus limiting

our ability to assess for moderation by diabetes type. While we found

that psychology referrals increased after implementation of the screen-

ing program, it should be noted that this was only for within-clinic con-

sults to our psychology team; we did not track outcomes with regard to

patients referred by our team to community mental health providers.

We utilized validated screening measures for depression, anxiety,

disordered eating, diabetes stress, and life satisfaction; however, we

modified validated measures of diabetes family conflict, intrinsic moti-

vation, and blood glucose monitoring stress for screening purposes, and

then determined the cut-points used for these measures in our screen-

ing program on an a priori basis considering previous research as well

as clinical significance. Further study is needed to validate these brief

scales and cut-points, but the current findings documenting significant

associations with insulin regimen adherence and glycemic control pro-

vide support for their use. Our screening protocol was comprehensive,

but it proved feasible and generally took less than 12 min for youths to

complete prior to their medical visit. Further work to reduce the screen-

ing protocol is ongoing. Finally, while our clinic's diversity is a strength,

our results may not generalize to adolescents in other locations. Like-

wise, our clinic is located within a large academic medical center that

hosts a psychology internship training program. Clinics with less access

to psychologists or other mental health professionals may have more

difficulty implementing a similar protocol.

5 | CONCLUSIONS

These findings underscore the importance of comprehensive psycho-

social screening as a part of routine clinical care for adolescents with
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type 1 diabetes, in line with the guidelines promoted by ISPAD.8 The

results of this study indicate that comprehensive screening can be

implemented effectively and offers initial support for a preventive

psychosocial screening program for identifying patients' unmet psy-

chosocial needs. Future research is needed to determine how to best

facilitate connections to mental health services once needs are identi-

fied. Integrated care models, with psychologists or other behavioral

health specialists as members of diabetes teams, are essential to pro-

mote access to psychological services in youth with diabetes.
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