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Abstract

Depression and anxiety have been linked to increased somatic symptoms among individuals with 

Type 2 diabetes (T2D), but their independent effects and role in symptom attributions remain 

unclear. This study examined depression and anxiety in relation to total symptoms and symptom 

attributions in a diverse sample of 120 adults with T2D. Multiple linear regression tested 

associations after controlling for medical comorbidities and insulin use. Clinician-rated depression 

(β=.53, p<.001), self-reported depression (β=.59, p<.001) and self-reported anxiety (β=.62, 

p<.001) were positively associated with total somatic symptoms. Models adjusting for depression 

and anxiety revealed significant independent effects for each, regardless of measurement method. 

In attribution models, only self-reported depression (β=.27, p=.003) was significantly associated 

with greater attribution to diabetes, whereas clinician-rated depression (β=.19, p=.047), self-

reported depression (β=.38, p<.001) and anxiety (β=.28, p=.004) were associated with increased 

attribution to medications. In models adjusting for depression and anxiety, self-reported depression 

was a significant independent predictor of diabetes (β=.29, p=.023) and medication (β=.38, 

p=.004) attribution; anxiety was a significant predictor of medication attribution (β=.25, p=.039). 

Findings suggest depression and anxiety are implicated in overall increases in somatic symptom 

complaints and an increased tendency to attribute these symptoms to diabetes and side-effects of 

diabetes medications among adults with T2D.
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Introduction

Diabetes Mellitus affects millions of people all over the world. As of 2015, an estimated 30 

million individuals of all ages have diabetes, of which 7.2 million individuals are unaware or 

did not report having diabetes (Centers for Disease Control and Prevention, 2017). Type 2 

diabetes (T2D) accounts for 90-95% of all diagnosed diabetes cases (Centers for Disease 

Control and Prevention, 2017). Moreover, depression and anxiety are highly prevalent 

among individuals with diabetes (Huang et al., 2010). Studies indicate that adults diagnosed 

with T2D have a 1.2 to 1.6 times higher prevalence of depression compared to adults 

without diabetes (Gonzalez et al., 2015; Anderson et al., 2001; Ali et al., 2006). The lifetime 

prevalence of anxiety disorders among individuals with either T1D or T2D is estimated to be 

20% higher than individuals without diabetes (Li et al., 2008). The presence of depression 

and anxiety has been shown to influence symptom reporting of diabetes and medication 

treatment (Katon et al., 2007; Paschalides et al., 2004). While these relationships are 

important for understanding illness symptom experiences and reporting, they have not been 

adequately studied.

Uncontrolled diabetes can lead to a variety of significant health issues including, heart and 

kidney disease, retinopathy and foot problems (Centers for Disease Control and Prevention, 

2017). The monitoring of diabetes symptoms and screening for the development of 

complications is crucial and a priority for health care providers (Lustman et al., 1989). 

Somatic symptoms related to diabetes are often seen as indicators of metabolic control and 

can lead to increased health care utilization and lab testing by providers (Lustman et al., 

1989; Cienchanowski et al., 2003). While research has emphasized a wide range of possible 

somatic symptoms associated with blood glucose dysregulation, there is generally a reliable 

relationship between subjective experience of somatic symptoms and blood glucose changes 

within an individual (Freund et al., 1986; Pennebaker et al., 1981). Somatic symptoms 

commonly associated with blood glucose dysregulation include hunger, shakiness, 

weakness, thirst, polyuria, and lack of energy (Lustman et al., 1989; Freund et al., 1986; 

Pennebaker et al., 1981). Due to this association between somatic symptoms and blood 

glucose dysregulation, as well as patients’ underutilization of blood glucose self-monitoring 

(Nicolucci et al., 2013), doctors often rely on patient symptom reports to guide their medical 

care (Barsky, 2000). Treatment and self-management decisions are often guided by how 

doctors and patients decide whether a symptom is a result of diabetes control, or not, versus 

indicating a side-effect of the prescribed treatment regimen for achieving control of diabetes. 

Common side effects of metformin, the first line medication usually prescribed for 

individuals with T2D, include nausea, vomiting, or diarrhea (Maruthur et al., 2016). Side 

effects of medications may also impact diabetes health outcomes. Research has 

demonstrated an association between perceived medication-related side effects and 

nonadherence to diabetes treatment and other chronic illness regimens (Chao et al., 2007; 

Grant et al., 2003; Catz et al., 2000; Perkins 2002).
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Symptom experiences influence patients’ understanding and mental representation of their 

disease, which in turn impacts how they respond to and manage their illness (Petrie & 

Weinman, 2006). Based on Leventhal’s Common Sense Model (CSM) of Self-Regulation, 

individuals experience situational stimuli, which impact their cognitive representations of 

health threats based on their understanding of the identity, cause, timeline, consequences, 

control, and coherence of these stimuli (Leventhal et al., 2003). These illness representations 

are based on one’s personal experience of symptoms or knowledge of other people with 

similar symptom experiences (Petrie & Weinman, 2006). Individuals use those symptom 

experiences to understand their illness and develop specific illness representations 

(Leventhal et al., 1997), which influence the selection of coping strategies or management 

behaviors (Leventhal et al., 1997; Petrie & Weinman, 2006). Studies suggest that individuals 

with chronic illnesses often neglect self-management behaviors during times when their 

illness is asymptomatic (Halm et al., 2006; Murphy et al., 1995). Additional research has 

linked concerns about side effects of medications to treatment nonadherence across a variety 

of patient populations (Horne et al., 1999). When somatic symptoms match with an 

individual’s illness and treatment representations, they will likely be perceived as indicators 

of physical illness or changes associated with medication taking. This generally leads to 

self-care behaviors or treatment-seeking (Suls & Howren, 2012). The consequences of 

erroneous symptom labeling, or attribution can have serious implications for diagnosis, 

treatment, illness self-management, and health care utilization.

Prior research has found that individuals experiencing symptoms of mood and anxiety 

disorders are more likely to report higher numbers of medically unexplained somatic 

symptoms compared to those without depression and anxiety (Katon et al., 2007). Moreover, 

individuals with comorbid chronic illness and depression or anxiety disorders report 

increased number of chronic disease symptoms (Ludman et al., 2004; Lustman et al., 1986). 

The symptom-perception hypothesis is most often used to explain this association (Watson 

& Pennebaker, 1989). Initial research has focused on the role of negative affect (NA), 

specifically, on symptom reporting according to this hypothesis. NA is understood as a 

general dimension of subjective distress and includes a range of aversive mood states such as 

anger, disgust, fearfulness, and depression (Watson & Pennebaker, 1989). Individuals with 

elevated negative affect are internally focused and show greater recall of negative stimuli, 

particularly for self-referential information (Mineka et al., 1998). These experiences increase 

attention to minor somatic sensations and therefore could lead to a lower threshold to 

reporting all physical symptoms, particularly vague or ambiguous symptoms 

(Cienchanowski et al., 2003; Suls & Howren, 2012).

More recent findings have emphasized the differential effects of specific depression and 

anxiety symptoms. Suls & Howren (2012) argue that many NA scales contain items that 

overlap with depression and anxiety symptoms and thus propose accounting for the 

independent contributions of anxiety and depression on symptom reporting. Depression and 

anxiety generally have distinct cognitive-affective features. Depression tends to be 

associated with intensive self-focus and bias towards negative information (Koster et al., 

2005) and rumination (Nolen-Hoeksema et al., 2008). These tendencies often lead to 

increased recall of negative experiences; on the other hand, anxiety is largely characterized 

by heightened attention to danger (Mineka et al., 1998) and hypervigilance to negatively 
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valenced stimuli (Bar-Haim et al., 2007). Other research has linked depression to increased 

reporting of past symptoms and anxiety to increased reporting of momentary symptoms 

(Suls & Howren, 2012).

Diabetes symptoms such as weakness and fatigue are often seen as ambiguous and therefore 

reported more often by individuals with depression (Lustman et al., 1989; Katon, 1998) 

Studies have examined the biasing impact of negative affect when illness symptoms are 

vague and difficult to differentiate from the psychophysical responses to emotional distress 

(Mora et al., 2007). Moreover, depression and anxiety share several somatic symptoms 

including, fatigue, changes in appetite, psychomotor slowing, and changes in sleep (Katon et 

al., 2007). Among individuals with diabetes, the overlapping nature of these somatic 

symptoms can lead to a misidentification of affective disorders when self-reported screeners 

for mood symptoms are used (Reddy et al., 2010; Twist et al., 2013; Katon et al., 2007).

Very few studies have examined the role of anxiety and depression in relation to patient 

attributions for their symptoms. Mora and collegues (2007) found that high levels of NA 

were associated with higher reports of both asthma and non-asthma symptoms; however, 

they did not find that NA was associated with misattribution of symptoms to the disease 

(Mora et al., 2007). Other studies have found symptom misattribution to be more closely 

associated with NA when perceived symptoms are ambiguous, particularly with mild or low 

disease severity (Chen et al., 2006). Consequently, the results may differ for illnesses with 

more ambiguous or vague symptoms, such as diabetes. One study conducted among 

individuals with T2D found that patients with high trait NA were more likely to attribute 

vague somatic symptoms to changes in blood glucose, even when these symptoms were 

unrelated to actual blood glucose levels (Weibe et al., 1994). Additional research in this area 

has largely focused on healthy populations (Suls & Howren, 2012) or other chronic illnesses 

(Mora et al., 2007; Chen et al 2006; Cameron et al., 2002).

In this study, we aim to examine the relation of depression and anxiety symptoms to both the 

total number of somatic symptoms reported, as well as individuals’ attribution of somatic 

symptoms to diabetes or diabetes medications. We hypothesized that individuals who report 

higher levels of depressive and anxiety symptoms will report a greater number of somatic 

symptoms and attribute more of their symptoms to diabetes and their diabetes medications. 

We also investigated how these relationships may be affected by measurement method for 

depressive symptoms. For depression effects, we compared the strength of association based 

on a commonly used self-report measure of symptoms of major depressive disorder 

(Kroenke et al., 2001) to a clinician-administered semi-structured interview of depressive 

symptom severity designed to have reduced overlap with somatic symptoms of illness 

(Montgomery & Asberg, 1979; Svanborg & Asberg, 2001). Sensitivity analyses retested 

these relationships to account for the overlap between somatic symptoms of psychiatric 

disorders and somatic symptoms of diabetes (Twist et al., 2013; Wiltnik et al., 2014) by 

restricting depression and anxiety measures to cognitive and affective symptoms and 

excluding the somatic symptom items.
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Methods

Participants and Procedures

Participants (N=120) were recruited from diabetes specialty and primary care clinics 

affiliated with a large, urban, academic medical center as part of a 3-month longitudinal 

observational study examining treatment adherence and distress. Participants were recruited 

through clinician referral, clinic screening, and posted fliers. Participants were evaluated for 

depression, completed self report questionnaires, had blood drawn, received an electronic 

bottle cap to track their adherence, and were given $50 compensation. 105 of the 120 

participants completed the electronic medication monitoring and returned for a follow up 

assessment, where they were compensated an additional $50. Inclusion criteria included age 

18 years or older, a diagnosis of type 2 diabetes, ability to read or write in English to 

complete self reports, and taking oral medication or insulin for diabetes. Participants 

provided informed consent, and the institutional review board at the Albert Einstein College 

of Medicine approved this study.

Measures

Beck Anxiety Inventory (BAI)—The BAI is a 21-item, 4-point (0-3) self report inventory 

for measuring the severity of anxiety symptoms over the past week. Scores between 0-9 

indicate normal or minimal anxiety, scores between 10-18 indicate mild to moderate anxiety, 

scores between 19-22 indicate moderate to severe anxiety, and scores between 30-63 

indicate severe anxiety (Beck et al., 1988). The BAI was also scored as a composite of seven 

cognitive-affective symptoms (unable to relax, fear of worse happening, terrified, nervous, 

etc) and fourteen somatic symptoms (numbness, feeling hot, wobbliness in legs, heart 

pounding, etc.), consistent with previous studies (Kabacoff et al., 1997). The total scale and 

the cognitive-affective subscale were used in these analyses. Internal consistency for this 

sample was excellent for the total (α=.94), as well as the cognitive-affective (α=.88) 

subscale.

Montgomery-Asberg Depression Rating Scale (MADRS)—The MADRS is a semi-

structured clinician rated interview that evaluates depressive symptom severity though the 

assessment of 10 commonly occurring symptoms of depression in the previous week. Scores 

between 0 and 6 indicate no depression, scores between 7 and 19 are considered mild 

depression, scores between 20 and 34 are considered moderate depression, and score equal 

to or over 35 are considered severe depression (Montgomery & Asberg, 1979). The MADRS 

also contains less somatic symptoms of depression as compared to other self report measures 

(Svanborg & Asberg, 2001), and thus has less content overlap with self-reported somatic 

symptoms. The MADRS was also scored as a composite of seven cognitive affective 

symptoms (apparent sadness, inner tension, inability to feel, etc) and three somatic 

symptoms (reduced sleep, reduced appetite, and lassitude), consistent with previous studies 

(Gonzalez et al., 2016; Reijnders et al., 2010). The total scale and the cognitive-affective 

subscale were used in these analyses. Internal consistency for this sample was good for the 

total (α=.83) scale and the cognitive affective (α=.81) subscale.
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Patient Health Questionnaire-9 (PHQ-9)—The PHQ-9 is a 9-item, 4-point (0-3) self 

report screening measure to assess the frequency of depressive symptoms over the past 2 

weeks. Scores greater than or equal to 10 are considered a positive screen for Major 

Depressive Disorder (Kroenke et al., 2001). Since the BAI was used as the only measure of 

anxiety in the study, the PHQ-9 was included in the analyses to compare depression and 

anxiety across the same methods of measurement. The PHQ-9 was also scored as a 

composite of five cognitive-affective symptoms (lack of interest, depressed mood, feeling 

bad about self, concentration problems, suicidal ideation) and four somatic symptoms (sleep, 

fatigue, appetite, psychomotor changes), consistent with previous studies (Gonzalez et al., 

2016). The total scale and the cognitive-affect subscale were used in these analyses. Internal 

consistency for this sample was good for the total (α=.87) scale and the cognitive-affective 

(α=.82) subscale.

Illness Perceptions Questionnaire-Revised (IPQ-R)—The IPQ-R is a self-report 

measure assessing patient’s perceptions of their illness. The measure consists of nine scales: 

identity, timeline, consequences, personal control, treatment control, illness coherence, 

timeline cyclical, emotional representations, and causes. (Moss-Morris et al., 2002). This 

measure has been adapted for the diabetes population by adding diabetes specific symptoms 

from the Diabetes symptom checklist (Paschalides et al., 2004; Grootenhuis et al., 1994). 

Only the identity scale was used for these analyses. The identity scale is comprised of 27 

symptoms that are both general (e.g., fatigue), and diabetes-specific (e.g., increased thirst). 

The list of symptoms is followed by 3 columns that ask the participants to respond whether: 

1) I have experienced this symptom in the last month (yes, no), 2) This symptom is caused 

by my diabetes (yes, no), and 3) This symptom is caused by my medications (yes, no). If the 

participant attributed an experienced symptom to both T2D and medications, attributions 

were counted for both. Symptom attribution variables were calculated as a percentage of the 

total number of symptoms endorsed (e.g., 10 symptoms endorsed and 5 of those attributed to 

T2D = 50% attribution score), to account for high intercorrelations between total symptoms 

reported and number of symptoms attributed to diabetes or medication. Internal consistency 

for this sample was good for the total number of symptoms (ρKR20 =.89) scale, the 

symptoms associated with diabetes (ρKR20 =−91), and the symptoms associated with 

diabetes medication (ρKR20=.90).

Statistical Analyses

Descriptive statistics, including tests of normality, were examined for demographic and 

study related variables. Based on this examination, the number of reported somatic 

symptoms attributed to diabetes and medication from the IPQ-R was log-transformed to 

improve substantial kurtosis and positive skew. Tests of multicollinearity were also 

conducted to examine correlations among predictor variables. Proportions and rank order of 

IPQ-R items for each IPQ-R Identity subscale were examined. Bivariate relationships among 

diabetes complications, prescribed insulin, depression, anxiety, somatic symptoms, and 

symptom attributions were examined. Finally, hierarchical multiple linear regression models 

were used to test the independent contributions of clinician rated depression, self reported 

(SR) depression, self reported (SR) anxiety as well as the composite cognitive-affective 

scores of each measure on somatic symptom reporting. Covariates of insulin and diabetes 
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complications were included in the models, based on significant relationship to symptom 

reporting found in the bivariate relationships and previously reported findings in the 

literature (Baek et al., 2014). Three sets of analyses were performed with each subscale of 

the IPQ-R to examine the independent associations of depression and anxiety with one’s 

reporting of somatic symptoms and their attribution of these symptoms to diabetes and 

medication, respectively. In each model, covariates were entered into step 1, the clinician 

rated depression assessment was entered in step 2a, the SR depression screener was entered 

into step 2b, SR anxiety was entered into step 2c, and both depression measures and SR 

anxiety were entered into step 3a and 3b, respectively. Statistical analyses were conducted 

using SPSS software version 24.0.

Results

Sample Characteristics

As seen in Table 1, the mean age of participants was 56.2 (SD=9.7). The majority of 

participants were female, with sub-optimal glycemic control. Participants had an average of 

12.9 (SD=9.4) years since diagnosis and just over half of participants had at least one 

medical comorbidity. Almost half the participants were prescribed in insulin. The average 

MADRS score reflected symptoms of a “mild depression” symptom severity among 

participants and the average BAI score reflected symptoms of “mild anxiety.” Participants 

reported on average 10.7 (SD=6.4) somatic symptoms experienced over the last month.

Proportion of somatic symptoms

Frequency and percentages of somatic symptoms (Table 2) revealed that the most common 

symptoms endorsed by participants included, pain, sleep difficulties, stiff joints, excessive 

urination, and feeling sleepy during the day. The most common symptoms attributed to 

diabetes were excessive urination, feeling very thirsty, legs/feet burn, ache, or tender, 

numbness or loss of feeling, and blurred vision. Individuals attributed several similar 

symptoms to side effects of their diabetes medication including, excessive urination, feeling 

very thirsty, feeling sleepy during the day, sexual difficulties, and upset stomach. The 

average percentage symptoms attributed to diabetes was 48% (SD= 42%), and the average 

percentage symptoms attributed to medication was 24% (SD= 29%), which was significantly 

different, t(119)=7.0, p<.01.

Bivariate relationships among depression, anxiety, and somatic symptoms

The relationships among clinician-rated depression, SR depression symptoms, SR anxiety 

symptoms, and total, diabetes-attributed and diabetes medication-attributed somatic 

symptoms were examined using Pearson product-moment correlations (Table 3). Among 

potential covariates, there was a significant positive relationship between both diabetes 

complications and insulin with somatic symptoms and diabetes attribution. Clinician-rated 

depression, SR depression, and SR anxiety were all significantly associated with somatic 

symptoms. Clinician-rated depression, SR depression and SR anxiety were all significantly 

correlated with a greater proportion of somatic symptoms attributed to diabetes and with a 

greater proportion attributed to diabetes medications.
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Independent contributions of depression and anxiety on somatic symptoms

Hierarchical models showed that clinician-rated depression, SR depression and SR anxiety 

were each positively associated with the number of somatic symptoms reported when 

controlling for covariates (ps<.001) (Table 4). The covariates, diabetes complications and 

insulin (step 1), explained 22% of the variance (p<.001), and clinician-rated depression, SR 

depression and SR anxiety accounted for significant additional variance ranging between 

26% and 33% (Table 4, steps 2a, 2b, 2c), in somatic symptom reports (ps<.001).

Models including depression and anxiety together continued to reveal significant 

independent effects for each, regardless of whether depression was clinician-rated or SR 

(Table 4, steps 3a, 3b). The addition of clinician-rated depression and SR depression with 

SR anxiety into steps 3a and 3b, respectively, explained an additional 37% of variance for 

each. In the full model, the presence of complications, higher scores on clinician-rated 

depression, SR depression, and SR anxiety were independently associated with greater 

numbers of somatic symptoms (p<.001). Sensitivity analyses (Table 5) which re-tested these 

relationships after restricting depression and anxiety measures to cognitive affective 

symptoms (i.e., somatic symptom items), produced similar results and did not attenuate 

these relationships.

Independent contributions of depression and anxiety on attribution of somatic symptoms

Attribution models showed that only SR depression (p=.003) was significantly associated 

with greater attribution of symptoms to diabetes whereas, SR depression (p< .001), SR 

anxiety (p= .004) and clinician-rated depression (p=.047) were associated with attribution to 

medications (Table 4). Covariates (step 1), explained 12% of the variance in attribution of 

somatic symptoms to diabetes (p=.001), and only 3% of the variance in attribution to 

medications (p=.15). In step 2, only SR depression accounted for significant additional 

variance of 6.4% in attribution to diabetes (p= .003). SR depression, SR anxiety, and 

clinician-rated depression all accounted for significant additional variance of 13% (p<.001), 

7% (p=.004) and 3% (p=.047), respectively, to medication.

Models including both depression and anxiety showed that SR depression had a significant 

independent relationship with attribution to diabetes and medications, while SR anxiety only 

had a significant independent relationship with attribution to medication (Table 4, steps 3a 

&3b). The addition of clinician-rated depression with SR anxiety into step 3a, did not 

explain significant additional variance in attribution to diabetes (p=.45) or to medication 

(p=.74), accounting for 3% and 7% additional variances, respectively. The addition of SR 

depression with SR anxiety in step 3b explained significant additional variance in attribution 

to both diabetes (p=.023), and attribution to medication (p=.004). In the full model of 

diabetes attribution, insulin use (p=.013) and SR depression (p=.023) were independently 

associated with a greater percentage of reported somatic symptoms attributed to diabetes. In 

the full model of medication attribution, only SR depression was independently associated 

with a greater percentage of reported somatic symptoms attributed to medication (p=.004).

Sensitivity analyses limiting these affective measures to only the cognitive-affective 

symptoms among the items that comprise their total scores (i.e., excluding the somatic 
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items) produced remarkably similar results (Compare Table 4 and Table 5). The only 

changes in significance levels were for a marginal independent effect of clinician-rated 

depression with medication attribution (p = .047) which was then no longer significant at 

p=.062 when limiting the measure to cognitive-affective symptoms only (Table 5, step 2a). 

The significant independent effect of SR anxiety with medication attribution (p=.039) was 

changed to a borderline significant effect (p=.050) when limiting to cognitive-affective 

symptoms. (Table 5, step 3a).

Discussion

The findings of the study show that in adjusted analyses, there was strong support for the 

relationship between depression and anxiety with symptom reporting. The various measures 

of depression and anxiety were bivariately associated with greater symptom reports. 

Moreover, all three measures were associated with both symptoms attributed to diabetes and 

to diabetes medication.

Examining the symptom profiles of study participants revealed the symptoms most 

frequently endorsed were generalized or vague somatic symptoms including, pain, sleep 

difficulties, and stiff joints. Symptoms most likely to be attributed to diabetes and diabetes 

medications included, excessive urination, feeling thirsty, feeling sleepy, numbness, and 

upset stomach. These symptoms are comparable with previous studies reporting common 

symptoms of diabetes and side effects of diabetes medications (Freund et al., 1986; 

Maruthur et al., 2016). While accuracy was not measured systematically, from an 

observational perspective the symptom patterns of attributions do appear to match known 

symptoms of glucose dysregulation and side effects of common diabetes medications. 

Commonly experienced side effects such as stomach upset and sexual difficulties were also 

among the most likely symptoms to be attributed to diabetes medications. The frequency of 

symptom endorsement overall, and the proportions attributed to diabetes and diabetes-

related medications challenges the conceptualization of type 2 diabetes as a largely 

asymptomatic illness.

Multivariable adjustment revealed that both depression measures and SR anxiety were 

independently associated with the number of somatic symptoms reported, after controlling 

for covariates. This is consistent with previous literature showing that depression and 

anxiety symptoms are associated with higher reports of somatic symptoms across various 

chronic illnesses (Katon et al., 2007; Ludman et al., 2004). Including anxiety in the model 

alongside each depression measure did not attenuate these findings, and each measure 

remained independently associated with greater symptoms reported. These findings are 

consistent with previous studies on the association between indicators of emotional distress 

and increased somatic symptom reports (Suls & Howren, 2012). However, previous studies 

have not examined the independent associations of depression and anxiety with symptom 

reporting. While the constructs of depression and anxiety overlap, their associations were 

independent in this study. The inclusion of both clinician-rated and SR measures of 

depression in this study is a unique contribution to this literature, demonstrating the 

consistency of this relationship across different types of depression measures.
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Attribution models showed that only SR depression was significantly associated with greater 

attribution of symptoms to diabetes and diabetes medication. While SR anxiety revealed a 

significant independent relationship with attribution to medication, this relationship was 

attenuated to nonsignificance when entered into the model together with SR depression. 

Clinician-rated depression was significantly associated with greater attribution of symptoms 

to diabetes medication only. However, this relationship was also attenuated to non-

significance when entered into the model together with SR anxiety, which maintained a 

significant independent association in this model. These results demonstrate that while 

depression does appear to be associated with an increased tendency to attribute symptoms to 

diabetes and to the effects of medications used to treat diabetes, this relationship was largely 

observed for a self-report measure of depression and was not as robust for the clinician rated 

depression measure. Results suggest that distinct features of depression and anxiety are 

associated with symptom reports and symptom attribution. Research has distinguished 

between cognitive-affective features of depression and anxiety, with depression associated 

with increased recall of negative experience and anxiety more strongly associated with 

hypervigilance (Mineka et al., 1998). Due to these distinct features, studies have 

hypothesized that heightened anxiety may lead to increased accuracy in reporting symptom 

attribution, compared to those with lower anxiety (Mora et al., 2007). While these studies 

have found mixed results (Mora et al., 2007; Weibe et al., 1994; Finitsis, 2013), this area of 

research points to the distinct features of depression and anxiety in their relationship to 

symptom reporting. The current study further highlights these differences. Moreover, a SR 

depression measure appears to be more robustly associated with attribution given that the 

inclusion of anxiety in the models attenuated the relationships only for the clinician-rated 

depression measure. This relationship could reflect similarity in the method of assessment. It 

is important to consider the types of measures used to capture each construct when 

interpreting these findings and relationships.

Analyses restricted to cognitive affective symptoms of depression and anxiety marginally 

attenuated these relationships. This demonstrates that these relationships are likely not 

driven by increased reporting of overlapping somatic symptoms. Cognitive-affective aspects 

of depression and anxiety seem to be involved in increased symptom reporting (Suls & 

Howren, 2012). Our study suggests that the relationships between depression and anxiety 

with symptom reporting may be more related to the specific cognitive-affective features of 

these emotional distress indicators rather than the overlap of somatic symptoms.

While this study reveals significant findings on the relationships between depression and 

anxiety with symptom reporting and symptom attribution, further replication of these 

analyses in larger samples is required due to our novel approach. To our knowledge, this 

study is the first to examine the independent associations of both a clinician-rated and SR 

depression measure as well as anxiety with attribution of symptoms to diabetes and 

medication. These findings expand previous research and contribute to the current body of 

literature on the role of depression and anxiety symptoms on symptom reporting.

These findings are limited in describing causality due to the cross-sectional nature of the 

study. While various interpretations can be drawn about the relationships between 

psychiatric symptoms and symptoms reporting, we cannot make definitive conclusions about 
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the mechanisms influencing these relationships. For example, somatic symptoms may be 

indicators of the burden of blood glucose dysregulation and diabetes management, 

consequently contributing to emotional distress symptoms of depression and anxiety 

(Lustman et al., 1989; Katon, 2003). Future studies would benefit from developing a 

longitudinal study design to examine the mechanisms of anxiety and depression that predict 

diabetes symptom reporting. Our results are consistent with expected associations between 

symptom experiences and emotional experiences; as predicted by the CSM (Leventhal et al., 

2003). Future studies should examine CSM predicted associations between these somatic 

symptom experiences and diabetes treatment adherence and self-management. Studies that 

examine the impact of these relationships on other diabetes and health care outcomes such 

as, health care costs and misdiagnosis rates would provide a broader understanding of the 

detrimental impact of depression and anxiety on illness symptom misattribution. By 

understanding these mechanisms, providers will be able to develop more targeted and 

appropriate treatment for individuals with diabetes and depression. Our study is also limited 

by the type of measurement used for indicators of emotional distress and symptom 

reporting. While we did capture comparison in method of measurement for depression 

symptoms, the current study only included SR measures of anxiety and symptom reporting. 

No clinician-rated or objective measure of anxiety and symptom reports were included. This 

presents a possible limitation in comparing these relationships. Moreover, symptom 

attribution was based on a pre-determined list of 27 symptom items and did not allow for 

free response answers. This may have limited the number of symptoms a participant may 

endorse and consequently attribute to their T2D or medications. Our relatively small sample 

size may limit the generalizability of the findings as well as the power for the analyses.

Despite these limitations, this study is one of the first to focus on the independent 

contributions of depression and anxiety in relation to symptom attributions in diabetes. 

These findings highlight how individuals experiencing symptoms of anxiety and depression 

not only report more symptoms, but are also more likely to believe these symptoms are 

caused specifically by diabetes or their prescribed medications. Diabetes care providers 

should be aware of the close associations between somatic symptoms and the experience of 

anxiety and depression. Although challenging, clinicians who understand the relationship 

between anxiety and depression and increased symptom reporting, and increased attribution 

of symptoms to diabetes or its treatment, may be able to assist patients in gaining insight. 

Interventions specific to such populations to improve self-care and medication adherence 

need to be developed and evaluated.
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Table 1

Participant Baseline Descriptive Statistics (N=120)

Variable M(SD) or N (%)

Age, M   56.2 (9.7)

Sex

 Female   77 (64%)

 Male   43 (36%)

Ethnicity (n=109)

 Hispanic or Latino   31 (26%)

 Non-Hispanic   78 (65%)

Education Level

 Less than/Some high school   21 (18%)

 High school diploma   18 (15%)

 Some college   39 (33%)

 College Degree   25 (21%)

 Some graduate school or degree   16 (13%)

Years since diagnosis (n=116)   12.9 (9.5)

HbA1C (glycemic control)   8.0 (1.8)

Prescribed insulin   49 (41%)

Diabetes complications

 No complications   58 (48%)

 At least 1 complication   62 (52%)

BAI   10.3 (11.3)

MADRS   10.1 (8.7)

PHQ-9   6.1 (5.5)

 Screened positive   26 (21.7%)

Total Symptoms   10.7 (6.4)

Diabetes Attribution   48.4% (42%)

Medication Attribution   24.6% (28.8%)

MADRS= Montgomery-Asberg Depression Rating Scale; BAI=Beck Anxiety Inventory; PHQ-9=Patient Health Questionnaire
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Table 2

Rank order and percentages of IPQ-R Identity items by symptom subscale

Total Somatic Sxs Diabetes Attribution Meds Attribution

Symptoms Rank % Rank % Rank %

Pain 1 67.5 13 21.7 20 8.3

Sleep Difficulties 2 61.7 19 14.2 12 11.7

Stiff Joints 3 60.8 17 15 17 10

Excessive Urination 4 58.3 1 49.2 1 25

Feeling very sleepy during the day 5 55.8 7 31.7 3 23.3

Fatigue 6 55% 8 28.3 11 11.7

Feeling Very Thirsty 7 50 2 43.3 2 24.2

Legs/Feet Burn, Ache, Tender 8 50% 3 39.2 8 15

Blurred Vision 9 48.3 5 34.2 22 7.5

Headaches 10 48.3 20 14.2 10 12.5

Numbness or Loss of feeling 11 44.2 4 35 16 10.8

Feeling of Pins and Needles 12 41.7 6 33.3 18 9.2

Loss of Strength 13 40 15 16.7 13 11.7

Loss of Balance/Unsteadiness 14 40 12 22.5 14 11.7

Upset Stomach 15 37.5 23 10 5 18.3

Hot/Cold Hands or Feet 16 35.8 14 20 23 6.7

Feeling Unusually Hungry 17 34.2 9 26.7 9 13.3

Sexual Difficulties 18 32.5 10 24.2 4 20

Feeling “shaky” 19 30.8 11 22.5 7 15

Dizziness 20 30 16 15.8 15 10.8

Nausea 21 25.8 21 10.8 6 15

Breathlessness 22 25.8 25 5 24 5

Weight Loss 23 25.8 24 10 21 8.3

Sore Eyes 24 22.5 18 14.2 26 3.3

Wheezing 25 20 26 1.7 25 4.2

Sore Throat 26 15.8 27 0.8 27 2.5

Feeling Faint or Fainted 27 13.3 22 10.8 19 8.3

Rank score for top five symptoms in each subscale are indicated in bold type

IPQ-R items ranked in ascending order of prevalence among total somatic symptoms reported
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Table 3

Bivariate Zero Order Relationships

1 2 3 4 5 6 7

1. Diabetes complications --- --- --- --- --- --- ---

2. Insulin .33** --- --- --- --- --- ---

3. Clinician-rated depression .26** .12 --- --- --- --- ---

4. Self-reported depression .27** .25* .78** --- --- --- ---

5. Self-reported anxiety .36* .18* .64** .74** --- --- ---

6. Total somatic symptoms .45** .27** .61** .67** .71** --- ---

7. Diabetes attribution .24** .31** .22** .35** .25** .40** ---

8. Medication attribution .17 .12 .22** .39** .30** .43** .51**

Clinician-rated Depression=MADRS; Self-reported Depression=PHQ-9; Self-reported Anxiety=BAI; Total somatic symptoms=IPQR Identity; 
Diabetes attribution=IPQR identity diabetes percentage variable; Medication Attribution=IPQR identity medication percentage variable

*
p<.05 (2-tailed)

**
p<.01 (2-tailed)

J Behav Med. Author manuscript; available in PMC 2021 February 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Asman et al. Page 18

Table 4

Multiple linear regression analysis for variable predicting somatic symptoms

Total Somatic Sxs Diabetes Attribution Med Attribution

β p R2 β p R2 β p R2

Block 1 .22 .12 .03

Complications (y/n) .41 .000 .15 .106 .15 .112

Insulin (y/n) .13 .130 .26 .005 .03 .741

Block 2a .48 .14 .07

Complications (y/n) .28 .000 .11 .237 .11 .268

Insulin (y/n) .11 .116 .26 .006 .05 .622

CR Depression .53 .000 .16 .079 .19 .047

Block 2b .53 .18 .16

Complications (y/n) .29 .000 .10 .294 .08 .401

Insulin (y/n) .02 .751 .21 .022 −.02 .852

SR Depression .59 .000 .27 .003 .38 .000

Block 2c .55 .14 .10

Complications (y/n) .20 .004 .09 .347 .06 .531

Insulin (y/n) .09 .185 .25 .008 .03 .714

SR Anxiety .62 .000 .18 .057 .28 .004

Block 3a .59 .15 .10

Complications (y/n) .20 .004 .09 .363 .06 .541

Insulin (y/n) .09 .157 .25 .008 .04 .712

CR Depression .26 .001 .09 .450 .02 .738

SR Anxiety .46 .000 .12 .295 .25 .039

Block 3b .59 .18 .16

Complications (y/n) .22 .002 .10 .278 .08 .419

Insulin (y/n) .05 .473 .21 .025 −.02 .853

SR Depression .31 .001 .29 .023 .38 .004

SR Anxiety .40 .000 −.04 .771 −.00 .992

CR Depression=MADRS; SR Depression=PHQ-9; SR Anxiety=BAI; Total Somatic Symptoms=IPQR Identity; Diabetes Symptom=IPQR Identity 
Total, Diabetes Subscale; Med Symptoms=IPQR Identity Medication Subscale
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Table 5

Cognitive-affective depression and anxiety symptom dimensions as independent predictors of somatic 

symptom reporting

Total Somatic Sxs Diabetes Attribution Med Attribution

β p R2 β p R2 β p R2

Block 1 .22 .11 .03

Complications (y/n) .41 .000 .15 .115 .15 .118

Insulin (y/n) .13 .155 .26 .007 .05 .599

Block 2a .47 .14 .06

Complications (y/n) .31 .000 .11 .228 .12 .231

Insulin (y/n) .14 .053 .26 .005 .06 .548

CR Depression C/A .49 .000 .17 .059 .17 .062

Block 2b .46 .20 .15

Complications (y/n) .36 .000 .12 .172 .12 .191

Insulin (y/n) .05 .465 .21 .018 −.01 .987

SR Depression C/A .50 .000 .29 .001 .35 .000

Block 2c .45 .14 .10

Complications (y/n) .30 .000 .11 .236 .11 .257

Insulin (y/n) .12 .095 .26 .006 .06 .519

SR Anxiety C/A .49 .000 .15 .103 .26 .006

Block 3a .50 .14 .10

Complications (y/n) .28 .000 .10 .278 .11 .274

Insulin (y/n) .14 .057 .26 .006 .06 .520

CR Depression C/A .31 .001 .12 .283 .03 .774

SR Anxiety C/A .30 .001 .07 .554 .23 .050

Block 3b .50 .20 .16

Complications (y/n) .32 .000 .14 .134 .13 .154

Insulin (y/n) .08 .265 .21 .025 .01 .903

SR Depression C/A .31 .002 .37 .003 .36 .006

SR Anxiety C/A .27 .007 −.12 .344 .00 .997

CR Depression=MADRS; SR Depression=PHQ-9; SR Anxiety=BAI; Total Somatic Symptoms=IPQR Identity; Diabetes Symptom=IPQR Identity 
Total, Diabetes Subscale; Med Symptoms=IPQR Identity Medication Subscale
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