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Abstract

Aims

The objective of this study is to investigate whether type of depressive symptoms (i.e. cogni-

tive-affective or somatic) is related to a patient-perceived need for professional psychologi-

cal care in individuals with diabetes.

Methods

In total 2266 participants were recruited as part of the screening procedure for a multi-center

randomized controlled trial on the treatment of depressive symptoms among individuals

with diabetes. Individuals were invited to complete Beck Depression Inventory-II (BDI-II).

Patients with elevated depressive symptoms (BDI-II�14) were interviewed about their psy-

chological care need. Based on their care needs patients were categorized into: unmet

need, no need, met need and unclear need. These groups were compared on type of

depressive symptoms, as categorized into cognitive-affective symptoms and somatic

symptoms.

Results

568 eligible individuals had elevated depressive symptoms, of whom 519 were reached.

Among these depressed individuals, 19.7% (102 of 519) had an unmet need for psychologi-

cal care. Participants with an unmet need were younger (p<0.001) and had higher total

depression scores compared to the group with no need (p<0.001). They also scored higher

on cognitive-affective symptoms (p<0.001), whereas somatic symptoms did not significantly

differ (p = 0.232). Logistic regression revealed that cognitive-affective symptoms predicted

an unmet need (p = 0.001). However, overall predictive capacity of type of depressive symp-

toms on care needs was weak.
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Conclusions

Cognitive-affective symptoms of depression—but not somatic symptoms—were associated

with an unmet need for psychological care among depressed individuals with diabetes.

Future research is needed to reveal better predictors explaining the discrepancy between

distress and low care needs in order to optimize screening procedures.

Introduction

Depressive symptoms are a common comorbidity in diabetes mellitus type 1 and 2, with a

prevalence as high as 31% [1] which is two to three times higher compared to individuals with-

out diabetes [2,3]. This comorbidity is associated with poorer health outcomes in terms of

medication and diet regimen nonadherence, poorer glycemic control, increased morbidity,

increased mortality rates and increased healthcare costs [4–6]. Psychological interventions

have been found to be effective in the treatment of depressive symptoms in persons with diabe-

tes [7], with respect to both psychological outcomes (i.e. reduced levels of depressive symp-

toms and anxiety) and diabetes-related outcomes (i.e. Hba1c). Improvement of psychological

outcomes and recovery is associated with significant reductions in work disability and health-

care costs [8] and has been found to be cost-effective [9]. These findings stress the importance

of early detection and treatment of depressive symptoms among individuals with diabetes.

International guidelines advocate routine screening in order to identify people in need of

psychological help [10,11] and refer them for effective treatment [5]. Frequently used screen-

ing instruments for detecting distress or elevated depressive symptoms among chronically ill

patients include the Distress Thermometer (DT), Beck Depression Inventory-II (BDI-II) and

Centre for Epidemiologic Studies Depression Scale (CES-D) [12,13]. Screening is however

only effective when followed by uptake of treatment [5]. Currently, there are three usual ways

regarding depression management for patients with diabetes [14]. In primary care settings, the

majority of patients receive antidepressant medication, which have been found to be effective

in reducing depressive symptoms [14]. Another effective treatment option is psychotherapy,

which includes a variety of treatments such as cognitive behavioral therapy and problem-solv-

ing therapy. A final depression treatment option involves collaborative care, which combines

antidepressant medication and psychotherapy.

Screening may be a useful tool for identifying depressed persons with diabetes, because pre-

vious research has shown that the uptake of depression care is low, due to poor depression rec-

ognition by healthcare professionals in standard care [15–17]. Another possibility for the low

uptake of depression care is that many depressed persons with diabetes do not have a need for

psychological care. One study that investigated care needs in individuals with diabetes [18]

showed that only a minority (34.6% of 104 participants) of depressed or distressed persons

desired referral for psychosocial care. The main self-reported reasons for these participants to

refuse referral were lack of interest and no time. Another recent study among persons with

diabetes screened for participation in a trial and found that only 21% of the 130 individuals

with elevated scores was willing to participate [19]. Main reported reasons for non-participa-

tion included not being interested in receiving help and finding it too strenuous. These find-

ings resemble results from several studies in individuals with cancer, in which an increasing

number of researchers have been examining perceived need for psychosocial services. Findings

showed that despite elevated levels of distress, only a minority (ranging from 14% to 35%) per-

ceived an unmet need for professional psychological care [12,20–24]. The most commonly
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reported reasons for not perceiving a need for care involve the preference for doing it them-

selves [20,23–26] and the reliance on (informal) social support [20,22,23]. It should be noted

in all the above-mentioned studies that the reasons for declining help were self-reported by

patients during the intake. It is therefore possible that there were underlying reasons for

reporting ‘lack of interest’ that were not further discussed by the interviewer. Possible underly-

ing reasons, of which patients may be aware or not, may include a lack of perceived benefit of

depression care, stigmatization for receiving psychological care, a low burden of symptoms, or

perceiving sufficient coping and social resources to manage the symptoms on their own

[20,23–26]. These results suggest that despite elevated levels of distress or depressive symp-

toms, only a minority of individuals with chronic somatic diseases (including diabetes) per-

ceive a need for professional psychological care.

One of the reasons for a low need for care might be that individuals with diabetes do not

recognize that (some of) their symptoms are attributable to depression. That is, the construct

of depression is very heterogeneous [27,28] consisting of cognitive, affective and somatic

symptoms [29–31]. The somatic symptoms of depression may overlap with the somatic symp-

toms of diabetes (e.g. fatigue, weight loss), making it difficult for individuals with diabetes to

differentiate whether their complaints originate from the disease or from depression. Indeed,

previous research has shown that the presence of somatic symptoms is poorly recognized as

being part of depression by the physician but also by patients themselves due to the tendency

to attribute physical complaints more to a physical illness than to a psychological cause [32].

Moreover, a study in primary care found that the presence of somatic symptoms resulted in a

decreased likelihood of initiating depression treatment [33]. Possibly, persons with somatic

symptoms of depression believe that receiving psychological care may not be helpful for allevi-

ating somatic symptoms and therefore decline psychological help. Therefore, it could be

hypothesized that persons with high cognitive-affective symptoms, with or without additional

somatic symptoms, are more likely to recognize their depressive symptoms and perceive a

need for psychological care than those with lower levels of cognitive-affective symptoms.

To our knowledge, this study is the first to explore whether type of depressive symptoms is

related to a need for psychological care among individuals with diabetes. We hypothesized that

individuals with high levels on cognitive-affective symptoms are more likely to perceive an

unmet need for psychological care, compared to those with low levels of these symptoms. No

such association is expected for individuals with high levels of somatic symptoms.

Material and methods

Sample and procedure

Participants in this study were recruited as part of the screening procedure for a multicenter

RCT on the effectiveness of treating depressive symptoms in individuals with diabetes [34].

The study was approved by the Medical Ethical Committee of the University Medical Center

Groningen. Persons in treatment for diabetes (both type 1 and type 2) at one of the participat-

ing outpatient clinics were approached from June 2011 to February 2013 and invited to fill in a

self-report screening questionnaire including age, gender and BDI-II. Inclusion criteria for the

current study were: aged between 18 and 70 years, being able to read/write Dutch and having

elevated depressive symptoms (as indicated by BDI-II score of�14). Exclusion criteria were:

pregnancy, severe psychiatric comorbidity, acute suicidal ideation and unstable treatment with

an antidepressant in the last 2 months prior to inclusion in the study.

Persons with elevated depressive symptoms were contacted by phone and consequently

invited for a face-to-face intake. They were first informed about their elevated depressive

symptoms on the questionnaire and then asked whether this reflected their actual mood.

Type of depressive symptoms and need for psychological care
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Consequently, we asked whether they were currently receiving psychological help and if not,

they were asked: “Are you interested in receiving psychological help for your depressive com-
plaints?“. Answers to this question were summarized and written down. If participants

declined psychological help, they were asked for the reason for this (by using an open ques-

tion). Those who accepted psychological help were given more information about the partici-

pation in the RCT or were referred for further treatment. More detailed information about the

RCT procedure is described elsewhere [34].

Measures

The main outcome is depressive symptoms, measured by BDI-II. This is a self-report question-

naire with 21 items. Each item contains 4 answer categories scaled from 0 to 3, resulting in a

total score between 0 and 63, with higher scores indicating higher levels of depressive symp-

toms. Cronbach’s alpha in our sample was 0.83. For the purpose of our study, we divided 21

items into cognitive-affective domain comprising of item 1–14 (e.g. worthlessness or loss of

pleasure) and somatic domain with items 15–21 (e.g. fatigue or concentration difficulty),

based on previous models [29,35]. To verify these domains in our diabetes sample, principal

component analysis was executed and suggested two components. With the exception of the

item “irritability” (scoring on both domains), the principal component analysis displayed a

close-to-perfect fit regarding the above-described two domains. For perceived need for psy-

chological care, data were retrieved from the written summary regarding the need question

during the interview. Answers of those who declined psychological help were later divided

into three different categories by two of the authors (i.e. LJD and KAT). In total, four groups

were created based on participants’ need for psychological care as displayed in Fig 1: (1) unmet

need for psychological care, (2) no need, (3) met need, (4) unclear need. The ‘unmet need’

group consists of individuals who desired psychological help for their complaints. The ‘no

need’ group involved those not perceiving a need. The ‘met need’ group comprised persons

that already received psychological help. The ‘unclear need’ group were individuals with

inconsistent or lacking information regarding their need (e.g. those who reported that they

maybe have a need but not at the moment or those reporting to have no time for help).

Statistical analyses

For statistical analyses, SPSS 23.0 was used. Descriptive statistics for demographic variables

were calculated (i.e. means and standard deviation) by means of ANOVAs and chi-square

tests. Post-hoc tests were used to reveal possible differences among the groups. In addition, the

four care need groups were compared on total BDI-II scores and subscales (i.e. cognitive-affec-

tive and somatic) using ANOVAs. Because we were interested in the difference between those

with an unmet need versus those with no need, a logistic regression was executed to examine

both domains as predictors for unmet need for care (versus no need) with adjustment for

covariates. Interaction terms between the two domains were also added. All predictors were

standardized prior to analysis by substraction of the mean and dividing this by the standard

deviation.

Results

In total 2266 individuals with diabetes were consecutively screened, with 562 eligible persons

having elevated depressive symptoms (24.8%). Additionally, 6 individuals were referred by

their physician resulting in 568 depressed patients with diabetes. Of those 568, 49 individuals

could not be reached for the telephonic interview after several attempts. Therefore 519
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participants remained (all Caucasian), which were divided in four groups based on their need

for care (see Fig 1). Mean age was 55.2 years with 50.4% being male.

Sample characteristics

Of the 519 participants, 102 had an ‘unmet need’ (19.7%), 293 had ‘no need’ (56.5%), 77 had a

‘met need’ (14.8%) and 47 (9.1%) had an ‘unclear need’. In general, the ‘no need’ group was

significantly older compared to the ‘unmet need’ group and the ‘met need’ group. No differ-

ences in gender were found between the four groups (Table 1).

Comparison between four care need groups

The ‘unmet need’ group had higher total depression scores compared to the ‘no need’ group

(p<0.001) and scored also higher on the cognitive-affective domain (p<0.001). No significant

differences were found on the somatic domain between the four groups (p = 0.232) (Table 2).

568 elevated 
depression score

102 perceived a 
need for care

293 did not perceive 
a need for care

77 already received 
treatment

47 had an unclear 
need for care

Unmet Need No Need Met Need Unclear Need

49 not reached

Fig 1. Flowchart of 519 depressed persons with diabetes categorized into four perceived care need groups.

https://doi.org/10.1371/journal.pone.0212304.g001

Table 1. Sample characteristics of 519 depressed persons with diabetes categorized into four groups based on their perceived need for psychological care.

Unmet need No need Met need Unclear need P-value

N 102 293 77 47

Age (years) 53 ±11.9 57 ±11.0 51 ±12.9 54 ±11.8 <0.001

Gender (% male) 51.0 51.5 42.9 55.3 0.499

For age, P-value is derived from ANOVA; for gender, P-value is from χ2-test. Data are means and ± standard deviation for age and percentages of individuals for

gender.

https://doi.org/10.1371/journal.pone.0212304.t001
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Comparison between unmet need and no need for care

Logistic regression was conducted with demographic variables (i.e. age and gender) as covari-

ates. Table 3 shows regression coefficients, Wald Statistics, odds ratios, and 95% confidence

intervals for odds ratios for each predictor. A test of the full model against a constant only

model was statistically significant, indicating that predictors reliably distinguished between

having an unmet need versus having no need (χ2 = 22.98, p<0.001 with df = 4). Wald criterion

indicated that only the cognitive-affective subscale significantly contributed to the prediction

(p = 0.001), after adjustment for age and gender. The odds ratio of 1.579 indicates that for one

standard deviation increase in cognitive-affective score, a 58% increase in odds of having an

unmet care need is expected. The somatic subscale was not significant in predicting unmet

need (p = 0.400) and neither was the interaction (p = 0.582).

Nagelkerke’s R2 of 0.086 indicated that little variance is explained in the model. Prediction

success overall of the model was 74.1% (96.5% for no need and 7.3% for unmet need), suggest-

ing that the model with predictors has good specificity properties (i.e. detecting no need

cases), but very low sensitivity in terms of correctly predicting an unmet need case. Interest-

ingly, the overall prediction success of the null model (without predictors, in which all cases

are assigned to the largest group) was 74.9% which is almost similar to the prediction model.

In other words, adding these predictors to the model did not result in an overall better predic-

tive capacity.

Discussion

The current study examined whether need for care in depressed individuals with diabetes is

related to the type of depressive symptoms (i.e. cognitive-affective and somatic) they are

experiencing. As hypothesized, individuals with diabetes reporting higher levels of cognitive-

affective symptoms were significantly more likely to report an unmet need for psychological

care, compared to those reporting lower levels of these symptoms. Somatic symptoms were

Table 2. Comparison of 519 depressed persons with diabetes on total BDI-II scores and subscales divided in four groups based on perceived need.

Unmet need No

need

Met

need

Unclear need P-value

BDI score-II 23.8 ±8.5 20.3 ±6.6 23.9 ±9.7 24.4 ±10.3 <0.001

Cognitive-affective subscale 14.5 ±6.4 11.5 ±5.5 15.0 ±7.3 14.7 ±8.6 <0.001

Somatic subscale 9.3 ±3.4 8.8 ±2.8 9.0 ±3.4 9.7 ±3.2 0.232

BDI-II = Beck Depression Inventory-II

https://doi.org/10.1371/journal.pone.0212304.t002

Table 3. Logistic regression predicting (no) need for care in the subgroup of 395 depressed persons with diabetes who endorsed ‘unmet need’ or ‘no need’.

Variables B Wald Chi-Square Odds ratio 95% Confidence Interval for

Odds Ratio

P-value

Lower Upper
Step 1

Age -0.322 6.214 0.725 0.563 0.934 0.013

Gender 0.074 0.359 1.077 0.845 1.372 0.549

Cognitive-affective subscale 0.457 10.938 1.579 1.204 2.070 0.001

Somatic subscale 0.116 0.709 1.123 0.857 1.473 0.400

Step 2
Cognitive-affective � somatic 0.071 0.303 1.074 0.833 1.384 0.582

https://doi.org/10.1371/journal.pone.0212304.t003
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not significantly associated with perceiving an unmet need for psychological care. Possibly,

individuals with high levels of somatic symptoms are less likely to recognize and link these

somatic symptoms to being depressed and the need for psychological care. It could also be the

case that they think the offered psychological treatment would not meet their somatic com-

plaints and/or is not effective for treating somatic symptoms. Alternatively, it can be reasoned

that those individuals who scored high on somatic items were not depressed and therefore did

not report a greater need for psychological care. Rather they were experiencing somatic com-

plaints related to their physical health condition [13,27]. It has been debated whether somatic

symptoms should be included in the measurement of depressive symptoms in those with a

somatic condition. A study on depression screening in diabetes patients using the BDI con-

cluded that “somatic items did not interfere with the screening utility of the total BDI” [36]. In

fact, the ROC curve based on the total BDI was slightly better than that based on the cognitive-

affective symptoms alone. In addition, it may be useful to also take into account the specific

nature and type of depressive symptoms when relating to diabetes outcomes, as research has

shown that different subtypes of depression differentially affect diabetes outcomes [37]. With

respect to need for care, our results suggest that such a need is mainly related to the presence

or absence of cognitive and affective symptoms.

Even though our hypotheses are supported, it should be noted that the predictive capacity

of the model indicated that overall, type of depressive symptoms is not a strong predictor for

need for psychological care. Two other studies have drawn similar conclusions. A recent study

among cancer patients found that distress, anxiety and depression predicted only little vari-

ance of the need for care, suggesting that having an unmet need might be explained by other

variables [23]. For instance, stigmatization for receiving professional psychological care may

form a barrier for accepting help. Another study in the general population did not find evi-

dence that type of depressive symptoms was a good predictor for treatment seeking either

[38]. In our study only one in five of the depressed individuals with diabetes had an unmet

need for psychological care. This is an important finding, as it gives information about the effi-

ciency of depression screening to identify patients with a need for care. Interestingly, similar

percentages have been found in other patients groups such as cancer patients [12,20–24].

These low uptake rates question the utility of routine screening on depressive symptoms

among individuals with diabetes. Considering the importance of identifying individuals with

psychological symptoms who are in need of psychological care and may benefit from such

care, alternative ways for efficiently identifying those with an unmet need for care should be

considered.

One possible way may be complementing a distress or symptom questionnaire with a list of

problems such as the Problem Areas in Diabetes (PAID) [39]. The PAID is a diabetes specific

questionnaire and may give additional insights into determinants of need for care, because

research in oncology has shown that (in particular practical and emotional) problems are a

strong predictor for referral wish [22]. Another alternative, already introduced in the oncology

setting, involves a simple help question in order to identify care needs among distressed indi-

viduals [23]. Both the PAID and the help question might be beneficial in terms of better reveal-

ing care needs in individuals with diabetes.

Nevertheless, we would like to point out that merely focusing on those with an unmet need

for care is insufficient, since depression is a severe condition with patients experiencing high

levels of distress and comorbid negative health outcomes including poor glycemic control [5].

It is essential that individuals not expressing a need for psychological care are also taken into

account. For instance, it might be beneficial to create more awareness (e.g. psychoeducation)

about the symptoms these individuals are experiencing and how to interpret these symptoms

(e.g. providing insight that somatic complaints may also arise from a depressed mood).

Type of depressive symptoms and need for psychological care
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Otherwise, strategies may be implemented aimed at enhancing motivation in individuals with

no need for psychological care such as Motivational Interviewing (MI). MI has already been

found to increase health screening uptake [40] and may therefore also have the potential to

increase motivation among those who were earlier unwilling to accept psychological help.

Despite our finding of little predictive value for somatic symptoms regarding need for care,

somatic symptoms should not be overlooked. Instead, it should be considered that somatic

symptoms can originate from diabetes-related complaints as well as depression. In general,

our results stress the importance of a multidisciplinary approach, given the fact that it is not

always possible to distinguish for patient or doctor whether complaints originate from diabetes

or depression.

Our study contains several limitations. First, it should be taken into account that some indi-

viduals with elevated depressive symptoms included in this study are false positives, meaning

they were not depressed and therefore did not report a need for treatment. This was also con-

cluded by a systematic review [13], but this problem cannot be addressed by the current design

of our study. However, a study in people with diabetes found that the positive predictive value

of the BDI-II was fairly good (0.80 with prevalence of 37%) [36]. As a total BDI-II score is used

in screening practice to further discuss the problems and possibly refer someone for additional

help, we were interested in examining whether type of depressive symptoms is related to a

need for care in all patients with elevated BDI-II scores. Secondly, the measure of need for psy-

chological care was dichotomized into “unmet need” versus “no need” whereas it is more likely

to be a continuous construct. Besides, when an individual indicated to perceive no need for

psychological treatment, the underlying reason for this was not specified. In addition, other

psychological measures such as anxiety, quality of life or distress were not taken into account.

All of these variables might determine whether an individual perceives a need for care. Regard-

ing the sample description, information is missing about marital status (or social support),

educational level and type of diabetes. These could not be obtained since the data were col-

lected as part of a screening procedure.

More research is needed to better understand why people with depressive symptoms gener-

ally have a low need for care. It seems that the quantity of symptoms or the type of (depressive)

symptom is not conclusive to determine whether one perceives an unmet need. Alternatively,

possibly the way individuals perceive the meaning and impact of the symptoms on their life

and the way they are able to cope adaptively with these symptoms or not, has a greater impact

on their need for care. More insight into determinants for care needs may be gained by con-

ducting qualitative research on this topic. This future research should reach beyond the rea-

sons for declining help as identified by previous (cancer) research, including a wish to cope

with symptoms on their own [20,23–25]. Instead, it should rather focus on the appraisal and

coping of the depressive symptoms. Such knowledge can be used to optimize screening in indi-

viduals with diabetes and the uptake of psychological care.

Our results suggest that a greater experience of cognitive-affective symptoms was associated

with perceiving an unmet need. Yet overall, the level and type of depressive symptoms were

poor predictors of persons’ need for psychological care. Other yet to be discovered factors

might influence whether or not individuals perceive a need for additional psychological care.

Ultimately, more research is needed in order to determine the underlying reasons and mecha-

nisms for participants’ unwillingness to accept psychological help.

Supporting information

S1 Dataset. SPSS data file.

(SAV)

Type of depressive symptoms and need for psychological care

PLOS ONE | https://doi.org/10.1371/journal.pone.0212304 February 14, 2019 8 / 11

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0212304.s001
https://doi.org/10.1371/journal.pone.0212304


Author Contributions

Conceptualization: L. J. van der Donk, J. Fleer, R. Sanderman, P. M. G. Emmelkamp, T. P.

Links, K. A. Tovote, M. J. Schroevers.

Data curation: L. J. van der Donk.

Formal analysis: L. J. van der Donk, K. A. Tovote, M. J. Schroevers.

Funding acquisition: J. Fleer, R. Sanderman, P. M. G. Emmelkamp, M. J. Schroevers.

Investigation: J. Fleer, K. A. Tovote, M. J. Schroevers.

Methodology: L. J. van der Donk, J. Fleer, R. Sanderman, P. M. G. Emmelkamp, T. P. Links,

K. A. Tovote, M. J. Schroevers.

Project administration: J. Fleer, K. A. Tovote, M. J. Schroevers.

Resources: T. P. Links.

Supervision: J. Fleer, R. Sanderman, P. M. G. Emmelkamp, T. P. Links, K. A. Tovote, M. J.

Schroevers.

Writing – original draft: L. J. van der Donk.

Writing – review & editing: J. Fleer, R. Sanderman, P. M. G. Emmelkamp, T. P. Links, K. A.

Tovote, M. J. Schroevers.

References
1. Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The Prevalence of Comorbid Depression in

adults with diabetes. Diabetes Care. 2001; 24: 1069–78. PMID: 11375373

2. Roy T, Lloyd CE. Epidemiology of depression and diabetes: A systematic review. J Affect Disord. Else-

vier B.V.; 2012; 142: S8–S21. https://doi.org/10.1016/S0165-0327(12)70004-6 PMID: 23062861

3. Nouwen A, Nefs G, Caramlau I, Connock M, Winkley K, Lloyd CE, et al. Prevalence of depression in

individuals with impaired glucose metabolism or undiagnosed diabetes: A systematic review and meta-

analysis of the European Depression in Diabetes (EDID) research consortium. Diabetes Care. 2011;

34: 752–762. https://doi.org/10.2337/dc10-1414 PMID: 21357362

4. Dooren FEP Van, Nefs G, Schram MT, Verhey FRJ, Denollet J. Depression and Risk of Mortality in

People with Diabetes Mellitus: A Systematic Review and Meta-Analysis. 2013; 8. https://doi.org/10.

1371/journal.pone.0057058 PMID: 23472075

5. Egede LE, Ellis C. Diabetes and depression: Global perspectives. Diabetes Res Clin Pract. Elsevier Ire-

land Ltd; 2010; 87: 302–312. https://doi.org/10.1016/j.diabres.2010.01.024 PMID: 20181405

6. Ciechanowski PS, Katon Wayne J., Russo JE. Depression and Diabetes. 2010; 160: 3.

7. Chapman A, Liu S, Merkouris S, Enticott JC, Yang H, Browning CJ, et al. Psychological Interventions

for the Management of Glycemic and Psychological Outcomes of Type 2 Diabetes Mellitus in China: A

Systematic Review and Meta-Analyses of Randomized Controlled Trials. Front public Heal. 2015; 3:

252. https://doi.org/10.3389/fpubh.2015.00252 PMID: 26636054

8. Simon GE, Revicki D, Heiligenstein J, Grothaus L, VonKorff M, Katon WJ, et al. Recovery from depres-

sion, work productivity, and health care costs among primary care patients. Gen Hosp Psychiatry.

2000; 22: 153–62. https://doi.org/10.1016/S0163-8343(00)00072-4 PMID: 10880708

9. Jeeva F, Dickens C, Coventry P, Bundy C, Davies L. Is Treatment of Depression Cost-Effective in Peo-

ple With Diabetes? a Systematic Review of the Economic Evidence. Int J Technol Assess Health Care.

2013; 29: 384–391. https://doi.org/10.1017/S0266462313000445 PMID: 24290331

10. American Diabetes Association. Standards of Medical Care in Diabetes 2017. 2017;40.

11. Pignone MP, Gaynes BN, Rushton JL, Burchell CM, Orleans CT, Mulrow CD, et al. Clinical Guidelines.

Ann Intern Med. 2007; 147: 765–776. https://doi.org/10.1055/s-0031-1275837

12. Tuinman MA, Gazendam-Donofrio SM, Hoekstra-Weebers JE. Screening and referral for psychosocial

distress in oncologic practice: Use of the distress thermometer. Cancer. 2008; 113: 870–878. https://

doi.org/10.1002/cncr.23622 PMID: 18618581

Type of depressive symptoms and need for psychological care

PLOS ONE | https://doi.org/10.1371/journal.pone.0212304 February 14, 2019 9 / 11

http://www.ncbi.nlm.nih.gov/pubmed/11375373
https://doi.org/10.1016/S0165-0327(12)70004-6
http://www.ncbi.nlm.nih.gov/pubmed/23062861
https://doi.org/10.2337/dc10-1414
http://www.ncbi.nlm.nih.gov/pubmed/21357362
https://doi.org/10.1371/journal.pone.0057058
https://doi.org/10.1371/journal.pone.0057058
http://www.ncbi.nlm.nih.gov/pubmed/23472075
https://doi.org/10.1016/j.diabres.2010.01.024
http://www.ncbi.nlm.nih.gov/pubmed/20181405
https://doi.org/10.3389/fpubh.2015.00252
http://www.ncbi.nlm.nih.gov/pubmed/26636054
https://doi.org/10.1016/S0163-8343(00)00072-4
http://www.ncbi.nlm.nih.gov/pubmed/10880708
https://doi.org/10.1017/S0266462313000445
http://www.ncbi.nlm.nih.gov/pubmed/24290331
https://doi.org/10.1055/s-0031-1275837
https://doi.org/10.1002/cncr.23622
https://doi.org/10.1002/cncr.23622
http://www.ncbi.nlm.nih.gov/pubmed/18618581
https://doi.org/10.1371/journal.pone.0212304


13. Roy T, Lloyd CE, Pouwer F, Holt RIG, Sartorius N. Screening tools used for measuring depression

among people with Type 1 and Type 2 diabetes: A systematic review. Diabet Med. 2012; 29: 164–175.

https://doi.org/10.1111/j.1464-5491.2011.03401.x PMID: 21824180

14. Markowitz SM, Gonzalez JS, Wilkinson JL, Safren SA. A Review of Treating Depression in Diabetes:

Emerging Findings. Psychosomatics. Elsevier Inc.; 2011; 52: 1–18. https://doi.org/10.1016/j.psym.

2010.11.007 PMID: 21300190

15. Katon WJ, Russo J, Von Korff M, Lin EHB, Ludman E, Ciechanowski P, et al. Quality of Depression

Care in a Population-Based Sample of Patients With Diabetes and Major Depression. Med Care. 2004;

42: 1222–29. PMID: 15550802

16. Hudson DL, Karter AJ, Fernandez A, Adams AS, Schillinger D, Moffet HH, et al. Patients: The Diabetes

Study of Northern California (DISTANCE). 2013; 19: 344–352. PMID: 23781889
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