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Abstract

Purpose To define and understand patient psychological

insulin resistance (PIR) and its impact on diabetes

management.

Methods Systematic literature review of peer-refereed

journals using the MEDLINE database, including all arti-

cles in English from 1985 to 2007. The population included

patients with type 1 and type 2 diabetes, insulin naı̈ve, and

those currently using insulin. A total of 116 articles were

reviewed.

Results PIR is impacted by patients’ beliefs and knowl-

edge about diabetes and insulin, negative self-perceptions

and attitudinal barriers, the fear of side effects and com-

plications from insulin use, as well as lifestyle adaptations,

restrictions required by insulin use, and social stigma.

These etiological influences, both independently and in

combination, constitute a patient’s PIR and may result in

the reluctance of patients to both initiate and intensify

treatment, leading to delayed treatment initiation and

compromised glucose control.

Conclusions PIR is complex and multifaceted. It plays an

important, although often ignored, role in diabetes man-

agement. Assisting health care professionals in better

understanding PIR from the patient’s perspective should

result in improved treatment outcomes. By tailoring treat-

ments to patients’ PIR, clinicians may be better able to help

their patients begin insulin treatment sooner and improve

compliance, thus facilitating target glycemic control.

Keywords Diabetes � Psychological insulin resistance �
Hypoglycemia � Weight gain � Insulin

Abbreviations

PIR Psychological insulin resistance

Introduction

Historically, insulin has been an underutilized ‘‘last resort’’

option in diabetes management. However, it is becoming

increasingly valued because of its ability to promote

appropriate levels of glycemic control, lower risk of long-

term complications, and no significant negative effect on

the patient’s quality of life [1–5]. ‘‘Unfortunately, it

(insulin) is not used early enough, often enough, or

aggressively enough to allow patients to achieve glycemic

goals proven to reduce morbidity and mortality’’ [6]. The

initiation of insulin therapy is often one of the most diffi-

cult and important choices that individuals with diabetes

have to make. Because insulin use often involves negative

perceptions, both the decision and the therapy may present

an emotional and logistical hurdle, leading to patient

resistance to treatment [7–9].

Psychological insulin resistance (PIR) can be defined as

psychological opposition towards insulin use in both people

with diabetes and their prescribers. PIR is a multifaceted

concept encompassing psychological factors and the com-

plex interaction of these factors when a person faces the

decision to start insulin treatment and/or comply with

ongoing treatment [10]. PIR represents a complex set of
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beliefs about the meaning of insulin therapy, poor self-

efficacy concerning the skills needed for insulin therapy,

fear of injections, and a lack of accurate information [11].

These beliefs can be influenced by past experiences, the

attitudes of others, participants’ perceptions of their dia-

betes, and their understanding of the disease process [12].

Given that more than 50% of people with diabetes are on

insulin [13], and the reality that insulin is the most potent

drug available to achieve glycemic targets [6], one might

assume that insulin initiation or compliance would not be a

major clinical issue. In reality, PIR is not an uncommon

factor—it is one that negatively influences both the initia-

tion of and compliance with insulin treatment. A majority of

insulin-naı̈ve diabetes patients have been shown to believe

that insulin will not make a positive difference in their

overall health [14], and as many as 73% of type 2 patients

beginning a diabetes education program where insulin was

to be started were reluctant to do so at first [15]. Forty

percent (40%) of insulin-naı̈ve patients do not believe that

insulin therapy will help them achieve good glycemic

control or improve their prognosis [16]. Further, when

examining the willingness of type 2 insulin-naı̈ve diabetes

patients to begin insulin if prescribed, it was found that

negative attitudes toward insulin were common, with a

mean of 3.1 negative beliefs identified per subject [11].

In addition to PIR impacting both the initiation to and

compliance with insulin treatment, it may also influence the

physical, social, and psychological aspects of quality of life,

as well as treatment satisfaction. Sub-optimal glycemic

control leads to an increased health burden, which, in turn,

may result in a reduced ability to engage in activities

and actions that are important to quality of life. Thus, long-

term clinical treatment goals may be jeopardized due to

short-term patient PIR concerns. Treatment satisfaction,

which is a delicate balance between patient-perceived

treatment efficacy, burden, and side effects, is also

directly impacted by PIR, as these beliefs influence per-

ceptions of satisfaction. For example, PIR due to the fear of

weight gain is likely to increase a patient’s psychological

and treatment burden and, in turn, may reduce treatment

satisfaction.

Unfortunately, even though patient PIR is common,

physicians may feel unable to manage their patients’ psy-

chological needs by helping them deal with the fear and

anxiety felt about their diabetes and its treatment. Less than

half of health care professionals interviewed in the Dia-

betes Attitudes, Wishes and Needs (DAWN) study felt that

they were able to identify and evaluate their patients’

psychological needs [17].

The purpose of this paper is to report the findings of a

systematic literature review of peer-refereed journal arti-

cles related to defining and understanding patient PIR and

its impact on diabetes management. The goal of this

research is to assist clinicians in addressing PIR issues with

their patients and identifying the optimal insulin treatment

for a given patient.

Methods

The literature search was conducted using the US National

Library of Medicine’s MEDLINE database. The search

included all articles published in English, the first author’s

native language, beginning in 1985 and ending in 2007.

The goal was to represent the relevant historical and cur-

rent literature. Cross reference searching using references

from the reviewed articles, PubMed, and Google searches

was then conducted for additional articles. The search was

stopped when saturation of new information was reached

and additional searches were not identifying new articles.

The keywords and phrases used for the search were: PIR,

resistance to insulin therapy, insulin side effects/compli-

cations, reluctance to treat diabetes, treatment refusal,

barriers to insulin compliance, switching to insulin therapy,

racial/ethnic/cultural/gender issues/barriers initiating insu-

lin, patient reluctance insulin, psychological adjustment

diabetes/insulin, needle/injection anxiety/phobia/fear, psy-

chological issues diabetes, psycho-social aspects diabetes

treatment, patient perceptions, acceptance/adherence insu-

lin, and patient preference insulin. No limitations regarding

the type of study design (qualitative, quantitative, and

review articles included) were imposed on the search. The

study population included patients with type 1 and type 2

diabetes, insulin-naı̈ve, and those currently using insulin. A

total of 109 articles were reviewed and the information was

qualitatively synthesized according to groupings (e.g.,

lifestyle adaptations, cultural factors, attitudinal barriers)

that emerged as repetitive concepts during the review

process (Fig. 1).

Results

Defining and understanding the full continuum of PIR

components

The synthesis of the literature revealed that resistance to

initiate insulin or comply with insulin treatment over time

may be impacted by patients’ beliefs and knowledge about

diabetes and insulin; negative self-perceptions and attitu-

dinal barriers (sense of personal failure or self-blame for

the necessity of insulin use, fear of injection); the fear of

side effects and complications from insulin use; as well as

lifestyle adaptations, restrictions required by insulin use,

and social stigma. These etiological influences, whether

independently or in combination, constitute a patient’s PIR.
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Beliefs and knowledge about diabetes and insulin

Lack of knowledge about diabetes and insulin therapy or

erroneous beliefs and misconceptions about the disease and

treatment contribute to PIR. For example, some patients

believe that insulin, rather than diabetes, causes serious

health problems and severe or chronic complications, such

as amputation, heart attack, or possibly blindness and even

death [1, 8, 18–21].

Patients may also perceive that insulin is for more

severe disease [14] and/or that insulin initiation means that

they are becoming ‘‘more ill,’’ their disease has dramati-

cally progressed and become more serious, or that they are

at the ‘‘end of the road’’ [1, 11, 19, 21–26].

Negative self-perceptions and attitudinal barriers

PIR may be the result of a sense of personal failure or self-

blame about the need for insulin treatment. This sense of

failure may be the result of feeling that insulin is required

because they have ‘‘failed’’ other therapies or failed to

control their disease [10, 12, 19] by not properly caring for

themselves [1, 23], or being able to self-manage their

disease with diet, exercise, or oral medications alone [11].

This sense of personal failure may leave the patient with

feelings of failure and guilt [22] and a belief that they will

be unable to control the disease in the future, regardless of

treatment, and that insulin will not be effective and will not

make a positive difference to their overall health [14, 20,

24, 25, 27]. Insulin may also be perceived as a threat or

punishment, resulting in anger or betrayal, because patients

may feel unfairly punished for poor self-care [12, 28].

Additional negative self-perceptions and attitudinal barri-

ers that may play a part in PIR include: wishful thinking

that insulin is not necessary, procrastination regarding

treatment [21], the belief that people treat insulin users

differently [19], that they are no longer ‘‘normal,’’ that they

are now dependent or like a drug addict [12, 29], or that

they are inadequately educated or ill-equipped to handle

the daily demands of insulin therapy [28].

The attitudinal barrier ‘‘fear of injections’’ consists of

multiple components that may result in PIR, including:

technical concerns, fear that injections will be painful, fear

of inflicting self-harm, fear of self-injecting or dislike of

daily injections, general anxiety, and needle phobia. Spe-

cifically, technical concerns have been shown to include:

anxiety about mastering the skill of giving oneself an

injection, the general hassle of taking injections [8, 12],

concern about preparing the correct dose of insulin [30],

apprehension about the proper technique of needle injec-

tion [23], poor self-efficacy, concerns about skills related to

administering an injection [31], as well as a general lack of

confidence regarding the ability to handle the demands of

insulin therapy/regimen [24, 25]. Anticipated fear that the

injections may be painful also contributes to a general

anxiety about injections [18–20, 22–25, 29]. Additionally,

some patients believe that self-injecting insulin is unnatural

[12]. These fears regarding self-injection, either indepen-

dently or in combination, may result in a general injection-

related anxiety and/or needle phobia [6, 9, 14, 32].

Although clinical needle phobia is rare (1%) [33], needle

‘‘resistance’’ or ‘‘discomfort’’ has been shown to be com-

mon with self-injectable treatments [34].

Lifestyle adaptations and restrictions

Patients may have concerns that insulin adds to the burden

and stress that they already experience from managing

diabetes on a daily basis [28], and do not feel confident that

they can handle the day-to-day demands of insulin therapy

[11]. Fears, perceived or real, that insulin therapy will be a

source of inconvenience and cause a loss of personal

freedom [8, 10, 21, 23] that will severely restrict their lives

and be too inconvenient, time-consuming, and complex to

manage [1, 6, 11, 19, 24, 25] may also facilitate PIR.

Insulin treatment has been associated with a perceived loss

of control over one’s life [14, 27], and as a daily restriction

that takes over one’s life [12], resulting in a sense of

powerlessness [12] and adversely affecting independence

and lifestyle [20, 22].

Fear of side effects/complications

Patients may experience PIR as the result of misconcep-

tions regarding their disease, so that they attribute
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complications of diabetes to insulin use rather than insuf-

ficient glycemic control [1, 6, 8, 19–21]. In addition to

misconceptions regarding complications, patients also

worry about potential side effects and complications, such

as weight gain, hypoglycemia, and cardiovascular risk,

which may be due to insulin use [8, 11, 19–22, 24–26, 32,

35, 36].

Hypoglycemia and weight gain are the most common

side effects leading to PIR. The anticipation of weight gain

with insulin therapy and the discipline needed to com-

pensate for it are psychological burdens that can cause

negative feelings toward insulin therapy [32, 37]. For those

who are already overweight and have a poor cardiovascular

risk profile, the prospect of further weight gain can,

therefore, be a major barrier to both the initiation and the

intensification of insulin for both patients and health care

providers [30]. Intentional insulin omission was found in

approximately one third of women of all ages with type 1

diabetes [37, 38], with approximately half of the respon-

dents reporting omitting insulin for weight-management

purposes [38]. Insulin omission for weight control was

frequent among women and may contribute to poor gly-

cemic control and the risk of complications [37]. In

addition, increased weight in type 2 diabetes is associated

with increased insulin resistance, so weight gain may even

compromise the efficacy of treatment [39], thus further

reinforcing the belief that insulin is not good for one’s

health, and strengthening PIR.

Fear of hypoglycemia can also be a major barrier to

achieving optimal glycemic control [40]. Hypoglycemia

can give rise to high insecurity; even if one is emotionally

prepared for the complication, the thought of future epi-

sodes can cause fearful and disturbed feelings. In the

attempt to avoid episodes, people with diabetes may

modify their maintenance of glycemic levels ‘‘not to sup-

press the blood glucose to avoid hypoglycemia,’’ especially

during work or school hours [41].

Social stigma

Social stigma or discomfort related to treatment for diabetes

is the fear, perception, or reality of public misunderstanding

about the treatment and/or the nature of diabetes as a

chronic disease [42]. It is a major component of treatment

satisfaction in diabetes [43]. Given that injectable insulin is

the most common delivery system for insulin treatment, it is

not surprising that social stigma plays a key role in PIR

because vials and syringes carry a strong negative conno-

tation [6, 23] and are usually identified with either

intravenous drug addicts or severe illness [22, 42]. The

necessity of using syringes in a public place may result in

feelings of social embarrassment [22] and social rejection

[10]. In addition, it may be inconvenient and frustrating, as

persons with diabetes often believe that they have to hide

their injections to avoid disturbing other people [44].

Additionally, there may be fears on the part of the patient

that the use of syringes would damage their relationships

with significant others [18] or that taking insulin will result

in family members and friends treating them differently

[19]. Thus, the fear of social stigma when injecting in public

may impact adherence to treatment, as the absence of a

private area in which to inject may result in either injecting

too early or, in some cases, the omission of an injection

[30].

Patients’ perceptions of social stigma for the self-

injection of insulin in public can have a restrictive effect on

disease-management efforts. The consequence of previous

negative experiences, or fear of negative experience, may

lead to a lack of motivation due to the inconvenience and

embarrassment related to injections [44], patients selecting

suboptimal locations to inject themselves while away from

home, such as in public toilets, and may also cause some

patients to delay injections and avoid social activities [42].

Ultimately, patients’ understanding of and adherence to

appropriate diabetes self-management practices may not

translate into practice if the perception of social stigma is

prevalent [42].

PIR and diabetes management

For any treatment to be optimally efficacious, it must be

initiated, be properly dose-adjusted over time, and treat-

ment compliance must be achieved. PIR may be one of the

major etiologies explaining both the reluctance of patients

to initiate and to intensify treatment [30, 45, 46]. The

problems of starting insulin have a more immediate impact

and are generally obvious to both clinician and patient. The

problems of not initiating or delaying insulin treatment are

more remote and may be less obvious to a patient—the

progressive increase in the risk of diabetes-related com-

plications [26]. Reluctance to initiate insulin therapy in a

timely manner contributes to prolonged periods of poor

glycemic control among individuals with diabetes and,

ultimately, increases the risk for neuropathic, microvascu-

lar, and macrovascular complications [30]. Non-

compliance with ongoing insulin treatment presents its own

consequences of poor glycemic control and increased risk

of complications [36].

PIR at the initiation of insulin treatment is not uncom-

mon, although estimates of its prevalence vary. However,

there is growing evidence that some patients refuse to start

insulin treatment, despite suboptimal glucose control [47].

A majority of insulin-naı̈ve patients have reported that they

were either unwilling (28.2%) or only slightly willing

(24.0%) to initiate insulin if prescribed [11]. In a clinical

trial of type 2 patients randomized to insulin therapy, 27%

26 Qual Life Res (2009) 18:23–32
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initially refused treatment [48]. Further, 73% of type 2

patients beginning a diabetes education program where

insulin was to be started were reluctant to do so at first [15].

Physicians’ perceived attitudes at the time of diagnosis

may be critical to patients’ views about the seriousness of

diabetes and their subsequent self-management behavior

[49]. Attitudes toward insulin therapy are influenced by

patients’ interactions with health professionals, as well as

personal experiences, observations, and what others say

[8]. In a study of elderly type 2 patients, the main factor

(70%) explaining the intention towards insulin treatment

was shown to be the opinion of important other persons,

especially the treating internist, the family physician, and

the diabetes nurse [31]. The patient and provider relation-

ship’s influence on the level of fear of injecting may be

particularly strong on the day that patients come in to start

insulin. This fear may be exacerbated by patient’s anxieties

about revealing their fear to the attending physician [12].

All components of PIR can interfere not only with the

initiation of insulin treatment, but also with attempts to

intensify and increase compliance with insulin therapy in

individuals who are already using insulin [21, 30]. Fewer

than one in five people with diabetes (19.4% Type 1 and

16.2% Type 2) reported they complied fully with all

aspects of their prescribed regimens [50]. In a study of

women with ‘‘insulin-dependent diabetes,’’ poor compli-

ance resulting in insulin omission was linked to disordered

eating, poorer glycemic control, more diabetes-related

hospitalizations, greater psychological distress (general and

diabetes-specific), greater fear of hypoglycemia, higher

rates of retinopathy and neuropathy, poorer regimen

adherence, and greater fears concerning improved diabetes

management, which may lead to weight gain [38].

Although it is clear that the components of PIR influence

whether a patient initiates treatment at the optimal time,

rather than delaying treatment, and is then compliant with

treatment, the relative importance of a given PIR etio-

logical influence may vary depending upon where the

patient is in the treatment process. Additionally, the rank-

ing of the various components of PIR in patients who have

not begun insulin treatment may differ significantly from

factors influencing those already on insulin. For example,

for insulin-naı̈ve patients, the perception of how many

injections per day will be needed may be a negative

influence, whereas insulin-experienced patients are

impacted less by the frequency of injections and place

more value on improving their glucose control [51]. Fur-

ther, interviews with patients about barriers that hinder the

transition to insulin treatment in insulin-naı̈ve patients

compared to ongoing insulin-treated patients found that, for

insulin-naı̈ve patients, the belief that diabetes was not a

very serious illness was the primary barrier to insulin

therapy, whereas it was one of the least important barriers

for those already on insulin (47% vs. 7%, P B 0.0001). The

primary barriers for insulin-naı̈ve patients were fears

associated with the injections (24% vs. 11% for insulin-

naı̈ve, P = 0.009), fears of addiction (39% vs. 21%,

P = 0.009), and fear of hypoglycemia (12% vs. 4%,

P = 0.05) [29].

Implications of new insulin treatments for PIR

There are now new modern insulin analogs and more dis-

creet delivery systems (pen, inhaled, pump) available or

under development which have the potential to decrease

PIR and improve treatment outcomes. These treatment

advances may help to eliminate or reduce many of the key

factors that contribute to PIR, namely, social stigma, life-

style adaptations, and fear of side effects.

The use of a new pen system may help patients to

overcome the issues of social stigma and the social

embarrassment/comfort issues that are commonly associ-

ated with using a vial and syringe in public. A recent

literature review concluded that insulin pen devices are

discreet and offer patients convenience and flexibility [52].

These pen features may give patients the confidence to

overcome issues of needle anxiety and the social embar-

rassment associated with self-injection and, therefore, may

lead to improved adherence to recommended insulin dos-

ing schedules and compliance with multiple-injection

regimens. Pen systems may also help to overcome prob-

lems with insulin dosing errors and low adherence. This

was recently demonstrated in a study of patients with type

2 diabetes treated in a managed care setting who switched

from the administration of insulin by vial/syringe to a pre-

filled insulin pen device (FlexPen�). Following the switch,

the patients demonstrated improved medication adherence,

fewer claims for hypoglycemic events, reduced emergency

department and physician visits, and lower annual treat-

ment costs [53]. Similarly, the insulin pump may help to

reduce PIR. People who use insulin pumps are said to enjoy

increased discretion in daily living patterns compared to

those using other forms of insulin administration [54]. The

insulin pump has been reported by users as being more

‘‘convenient’’ for self-care, expressed in terms of having

greater ‘‘flexibility’’ and ‘‘freedom’’ [55].

The faster onset to action of modern rapid-acting insulin

analogs (such as insulin aspart, insulin lispro, or insulin

glulisine) may also reduce PIR. These new rapid-acting

insulins can be taken together with food instead of waiting

the 30 min required for regular human insulin. Therefore, it

is not necessary to carefully plan the timing of pre-prandial

insulin treatment in relationship to meals, thus, reducing

lifestyle adaptations and restrictions.

Regarding side effects, the incidence of hypoglycemia is

reduced using modern long-acting insulin analogs (insulin

Qual Life Res (2009) 18:23–32 27
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detemir and insulin glargine) compared with human inter-

mediate-acting insulin (NPH insulin) [56–59]. Moreover,

one of the new modern long-acting insulin analogs (insulin

detemir) has also been found to be superior to human NPH

insulin in relation to weight gain [57, 58, 60, 61].

Discussion

Given the significant influence of PIR on diabetes out-

comes, there is a clinical imperative to understand the full

spectrum of etiological factors that may either indepen-

dently or in combination result in PIR. Assisting health

care professionals to better understand the complex and

multifaceted aspects of PIR from the patients’ perspective

should result in improved insulin treatment outcomes. Key

components of PIR, such as social stigma, lifestyle

changes, and fear of side effects, should be addressed and

discussed when initiating patients on insulin. Health care

professionals can facilitate the acceptance of insulin by

employing strategies to help patients overcome psycho-

logical barriers to insulin therapy [62]. Clinicians should

directly address PIR concerns with patients at the time of

considering insulin initiation, as well as over the course of

treatment. Revisiting PIR issues with patients during

treatment is critical, as the relative importance of a given

PIR component may vary over time and be influenced by

changes in the treatment regime. By tailoring treatments to

patients’ PIR, clinicians may be better able to help their

patients begin insulin treatment sooner and improve com-

pliance, thus, facilitating target glycemic control. Modern

insulin analogs and pen systems offer the promise of novel

insulin treatment with improved technological features.

However, the important task of addressing and discussing

PIR with patients remains the clinician’s responsibility.

The task of understanding the impact of the multifaceted

components of PIR is made even more challenging by the

realization that factors such as gender, socio-economic

status, and cultural differences are likely barriers in the

acceptance and mastery of insulin treatment [17]. For

example, limited reimbursement for pharmacy costs or

difficulty with access to health care may negatively impact

patients’ ability to care for themselves and their diabetes

appropriately [18, 63]. Women have been found to be more

unwilling than men (32.0% vs. 21.1%; P \ 0.001) to ini-

tiate insulin therapy [11]. In a small sample, it was shown

that women are also more likely to perceive insulin as

punishment, whereas men view insulin more as a form of

treatment that may help them [12].

This paper has focused on the patient PIR and its impact

on treatment. However, it is important to remember that

physicians have also been shown to experience PIR for

their patients and just over half of physicians and nurses

agree that insulin can have a positive impact on care [64].

Physician attitudes, such as doubts about a patient’s com-

pliance with treatment, fears of hypoglycemia or weight

status, expectations that patients would not cope with

repeated blood tests, impressions based on previous phy-

sician experience with insulin, concerns about the patient’s

age, and the perception that the disease is so severe that

even insulin would not help the patient, have all been

reported as physician barriers to initiating treatment [29].

Conclusion

Reducing the negative influence of psychological insulin

resistance (PIR) on treatment outcomes should be a clinical

priority. Appreciating and understanding the multifaceted

and complex nature of PIR and discussing the etiology of a

given patient’s PIR is an important first step. The incor-

poration of well-validated clinical measures assessing PIR,

as well as further research on the impact of interventions to

reduce PIR, are essential. Based on this information, cli-

nicians can help patients overcome their PIR by working

together to establish self-sufficiency and increase patients’

sense of control over their lives [14]. Clinicians should

emphasize the simplicity of the treatment in order to

decrease their patients’ fear of dependency on insulin and

its consequent disruption of their way of life [28]. Tailoring

insulin treatment modalities, such as the use of modern

insulin analogs and insulin pen devices, may greatly reduce

PIR by mitigating the fear of lifestyle changes and side

effects, as well as the social stigma associated with using

insulin in a vial and syringe.
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