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Abstract

Objective

To determine how stakeholder opinions of treatments influence service user decisions to

adhere to courses of actions necessary to treat metabolic conditions.

Methods

Qualitative open-ended interviews were conducted with 20 service providers, 25 service

users, and 9 caregivers. Grounded theory was used to generate an understanding that

linked preferences of care with adherence to follow-up treatments.

Results

Participants spoke about several considerations when discussing adherence: Resource lim-

itations were the predominant consideration. Social considerations such as stigma and sup-

port surfaced in caregiver and service-user interviews. The influence of symptoms,

especially their absence could reduce adherence, and organizational considerations related

to the opinions they had about the qualifications of professionals.

Discussion

A rational patient model partially organizes our findings, but emotional components related

to stigma and the opinion of service providers do not fit well into such a model. If service pro-

viders do not consider components of the decision making process which fall outside of the

rational patient model, they may incorrectly be leveraging suboptimal values to bring about

adherence to treatment plans. Being sensitive to the values of service users and their care-

givers may allow service providers to better act on points that may bring about change in

non-compliant service users with schizophrenia and metabolic comorbidities.
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Introduction

Monitoring for the development of metabolic comorbidities in people receiving psychophar-

macological treatments may be as basic as taking blood pressure, or completing blood tests to

check for elevated glucose levels and elevated lipid levels. These routine investigations may

raise red flags if abnormalities are found, red flags that may alter the care-plan to a medication

with a better side-effect profile [1]. Since these tests may be time sensitive, it is important that

they be completed regularly [2] especially in the early stages of treatment [3]. However, the

rate at which people with diagnoses of schizophrenia and related psychoses receive these rou-

tine assessments is low [1, 4–8], pointing to an important area of potential improvement.

Because monitoring and treatment rates have been low, this segment of the population is

beginning to show increased incidence of untreated comorbidities associated with long-term

exposure to specific medications [1, 8–11]. Additionally, and possibly as a result, people with

schizophrenia have shorter life expectancies than their healthy peers [8, 12]. In the UK, people

with schizophrenia lived 12.7 years fewer (14.6 for men, 9.8 for women) [13] than the average

population. A greater awareness to this situation has led to initiatives to increase adherence

with medications needed to treat comorbidities [5], but, as Gorczynski and colleagues note,

more research is needed to expand our understanding of the way in which people deal with

their comorbidities and associated treatments.

Problems of adherence and treatment retention are ubiquitous in mental health treatments

[14]. In the case of treatments for metabolic comorbidities several factors may account for the

low rate of monitoring and the subsequent large treatment gap. First, the nature of the illness

may prevent people from seeking help for symptoms they may not easily identify as abnormal.

Awareness of one’s personal health may be altered or diminished as a result of mental illness

[15]. Second, the impetus to seek care may be limited by patient preference. Some service users

have difficulty establishing rapport or working alliance [16, 17], and consequently feel most

comfortable dealing with one service provider, shying away or dropping out from settings like

group practices or polyclinics (Polyclinics provide general and specialist outpatient services

and treatments either by appointment or same-day appointment) where they may not be seen

by the same practitioner at each visit. Furthermore, people with schizophrenia may, compared

to people with other illnesses, have a higher tolerance for symptoms and lower preference for

treatments [18] which affect their motivation to follow-up with certain treatments [19]. Third,

practitioners may not feel comfortable following up with patients treated by tertiary care and

who may be difficult to engage because of their mental illness, despite evidence that General

Practitioners may be effective at fulfilling this role with minimal support from psychiatrists

[20]. Because the source of this treatment gap is not fully known, additional research is needed

to determine which barriers to care may be preventing people with schizophrenia from obtain-

ing necessary medical examinations, and what may be preventing physicians from actively

providing the necessary screening even when prompted by automated reminders on patient

electronic records.

Purpose

We sought to understand what stakeholders considered when discussing service user adher-

ence to courses of actions necessary to treat metabolic conditions. Our investigation will shed

light on which preferences influence people’s decision to follow-up with treatment for meta-

bolic comorbidities (hypertension, diabetes mellitus, and hyperlipidemia), and their under-

standing of psychiatric treatment and its impacts on physical health.
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Methods

Our qualitative research project and the content of this manuscript followed the Consolidated

Criteria for Reporting Qualitative Research (COREQ): a 32-item checklist for interviews and

focus groups. This adherence is intended to increase the transparency of the qualitative pro-

cess, and increase confidence in the methodological process, its rigor, and its findings [21].

Setting

Singapore’s health care system is divided between hospitals (specialty and institutional care),

publicly subsidized polyclinics (multidisciplinary treatment centers) and private practices.

Polyclinics represent a readily accessible source of care integrated into the community as part

of civil planning. The mental health institute where the research was conducted represents the

only national level source of specialized tertiary mental health care in Singapore. This institute

has a capacity of approximately 2000 inpatient beds and runs outpatient and emergency ser-

vices for the entire country of 5.5 million residents. In cases with comorbidities, it is habitual

for service seekers to visit the institute for psychiatric care and visit a polyclinic for physical

health care.

The cost of care is not automatically subsidized and fees are borne by the service users

directly. In cases of limited financial means (household income less than $1,800 SGD/ month/

person) government subsidies are available to cover a certain portion of the fees [22]. In cases

of severe financial need (people already receiving subsidies who continue to be unable to pay

for essential services) further means-tested financial assistance is available through Medifund

[23]. Subsidies are only available at public health care facilities, and Medifund eligibility is

assessed on a case-by-case basis at the health center where care is delivered, with the implica-

tion that medifund eligibility in one location does not guarantee eligibility elsewhere.

Participants

We spoke with three groups of participants, in sequence, for the purpose of providing several

perspectives on the development of treatment preferences. First, we interviewed service pro-

viders, then service users, and completed the study by interviewing caregivers.

Recruitment

The recruitment target was 20–30 service provider and user participants, and 10–15 caregiver

participants. These targets were based on previous recommendations for grounded theory

studies [24]. Recruitment ceased once the content of the interviews began to repeat itself, and

no new elements related to the treatment of comorbidities begin to emerge. This is the point of

theoretical saturation [25].

However, the initial target goal for caregiver participants assumed that a caregiver would

accompany a greater number of service users. Many service users were independent and there-

fore the target for caregiver recruitment was not reached. This is not a limitation of the study,

but simply a sign that our initial sampling expectations were based on the erroneous assump-

tion that this segment of the service user population would be heavily dependent on caregivers

and family. This was not the case and caregivers played less of a role in determining service

user adherence than expected.

Outpatient clinic physicians who dealt with service seekers with a diagnosis of schizophre-

nia and any one of the metabolic comorbidities helped recruit service users by referring them

to the study team. Theoretical sampling was used to recruit equal number of service users who
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had been successfully referred to outpatient care for their metabolic comorbidity and service

users who had preferred to be treated for their metabolic comorbidity by their psychiatrist.

We used a snowball method to recruit service providers, beginning with senior manage-

ment. The senior management referred us to other members of the staff who subsequently

referred others. This method was chosen to help develop a picture of the organization’s policy

that followed the hierarchy of roles. It is likely to provide a more systematic exploration of the

content [26] and provides a better way of gaining entry into the sample pool [27].

Eligibility. Service users were eligible if they spoke and read either Chinese or English,

had a diagnosis of schizophrenia or psychotic disorder, a diagnosis of one or multiple meta-

bolic conditions, and were above the age of 21. Caregivers looking after service users who fit

the criteria above, either on a part-time or full-time basis, were eligible for the interview if they

could speak and read either Chinese or English. Service providers were eligible if they routinely

provided services to people with schizophrenia or psychotic disorders.

Procedure

For this qualitative study, two co-authors, (any combination of DP VS and PW) jointly con-

ducted the service user and caregiver interviews. DP conducted the majority of the service pro-

vider interviews alone. The pair debriefed after each interview and noted unique and repeating

themes of the interviews. We used these notes to construct the preliminary coding list used in

the data analysis. The pair asked open-ended questions arranged in a structured manner to

guide the interview along the narrative of the individual’s service use history, querying their

choices and the underlying reasons behind these choices as the interview progressed. Inter-

views were conducted in English or Chinese. Interviews lasted an average of 43 minutes (SD

11). All participants gave written informed consent in either English or Chinese depending on

their language of preference. The Institute of Mental Health Clinical Review Committee and

the National Health Group Domain Specific Review Board Domain F2 Population Health

approved the study (NHG DSRB Ref: 2015/00809).

Analysis

We chose the grounded theory methodology to approach the data collection and analysis [28].

DP VS and PW transcribed verbatim and coded the audio-recorded interviews in Nvivo 10

[29] separately in their original language. Three of the 25 service user participants declined

audio recording as did one of the nine caregivers. We took notes during these four interviews

and compiled them immediately after the interview. The team generated codes and discussed

their relevance at periodic meetings over the course of the study. A constant comparative

method was used to adjust interview questions based on emerging themes [25]. Stakeholder

groups were coded in sequence to avoid confusing the content of each code. Service provider

participants were coded first. We used the same coding list for all three types of participants.

When a new code emerged, we discussed its merit and recoded previous interviews with the

specific goal of searching for content relevant to the new code. We coded the interviews in

their original language. We did not include content from the Chinese interviews in the results

below. The quotes below have been edited for language clarity as most of the service user and

caregiver participants were not native English speakers (For example: “maybe within 3 months

I get relapse” became “Maybe within three months I’ll have a relapse”). All anonymized codes

used to construct the themes reported below are available in the Supporting Information Files

in their original form (S1 File).

Reflexivity. The question of whether psychopharmacological agents directly lead to vari-

ous comorbidities is still contentious, especially given the range of side effects. Some conditions
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such as weight gain may be physiologically linked to antipsychotic compounds via their dopami-

nergic effect on the tuberoinfundibular pathway [30], but other comorbidities like diabetes have

other causative factors. Given that the link remains contentious, it is relevant to note that psychi-

atrists hold differing opinions, even within research teams. The interviewer (DP) is of the opin-

ion that the links between the comorbidities and exposure to antipsychotic agents is sufficient to

be considered causal. This opinion likely surfaced in the way questions were asked and probed,

especially when discussing who should be responsible for monitoring and treating such condi-

tions. This was likely more pronounced in the interviews with service providers. However, the

fact that psychiatrists may not have clearly explained the link to service users and caregivers was

an important consideration when speaking with service user participants.

A second point of consideration is that the ethnicity of the lead interviewer did not resem-

ble that of the participants. This may have had some impact on the responses of certain partici-

pants, especially those whose first language was not English. Three interviews were conducted

entirely in Chinese, with several other service user participants using Singlish colloquialisms

during the interviews. Singlish is a creole language which mixes Chinese Malay loanwords

with English. These colloquialisms often emphasize emotion and punctuation. For example

“lah” is a Chinese particle of speech colloquially used in Singapore to give emphasis. It is the

only Singlish colloquialism included in the quotes presented below. As a result, the lead inter-

viewer, who has basic understanding of Singlish but not Chinese, may not have probed some

participants at opportune moments. The team, however, does not believe that this negatively

influenced the content of the interviews or the rapport created between the interviewers and

the participants.

Results

We interviewed 20 service providers, 25 service users, and 9 caregivers. Recruiting caregivers

was particularly challenging. Several caregivers declined participation because of time con-

straints. Such participants were offered the opportunity to return on a day that was more con-

venient, but these offers were not accepted. Others declined because they did not “want to get

involved with institutional things” like research.

Participants’ believed that adherence depended on several considerations, some of which

usually hindered and others that facilitated adherence.

Service user explanation for metabolic conditions

Service users, by virtue of the screening of participants, were all aware of their diagnosis of

schizophrenia and the metabolic comorbidity, but the extent to which they understood the

link between the two varied. Given that, for some, the choice to begin anti-psychotic medica-

tion was made during psychiatric emergencies, they did not always receive a full explanation

of the potential side effects. Often the psychiatrist responsible for the follow-up care after their

discharge was responsible for the task. According to the accounts of the service users, psychia-

trists used simple language to make the link between anti-psychotic medications and weight

gain, but did not always explain the metabolic comorbidities that may accompany weight gain.

As a result, the service users’ explanation of why they developed the conditions remained rela-

tively simple, often only relating to the foods they consumed “I can’t eat too much sugar any-

more” Service user 133.

Resource constraints

Cost and time constraints are expected, and surfaced in every interview as a main element. Ser-

vice provider participants believed that the frequency with which service users and caregivers
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had to attend appointments, and the resulting time commitments, played an important part in

determining if service users would engage with treatment. This was in concordance with care-

giver and service user accounts. However, the account of service users was not unanimous.

Some service users worried about relapses if the frequency of their medical appointments was

reduced to ease the time burden:

The doctor asked whether I would like to have three months’ worth of medicine, instead of

having to come every month. I say “I cannot lah”. Like that? I tend to. . . after [such a period

of time], I might forget everything. That’s why I don’t dare to try it. [. . .] But I said “I cannot

accept it. I’m scared the feelings will come back”, maybe within 3 months I will have a

relapse. I cannot try. Service user 138

For these service seekers, attending the appointment with their psychiatrist was as impor-

tant to the efficacy of their treatment as taking the prescribed medication. This is especially

surprising given that the appointments were brief and did not provide therapy, such as CBT.

Social considerations

Social supports. A minority of our service user participants mentioned relying on social

support groups and informal peers to help them understand their illness and deal with the bur-

den of their complex treatment plans. This social support played an important role in increas-

ing their adherence:

I changed because of my social networks. So I’ve been taking his [peer specialist’s] advice. I

meet him, just for one hour. Because he’s been suffering, I think more than 40-over years.

50 -over years [. . .] So, it is kind of like mentoring. [. . .] You know, have a coffee for a one

hour session. Just to ask him “what are your fears?, what are your paranoia?, what are your

conditions? And what. . .what can you”. . .what can I gain from him. The knowledge, basi-

cally. Service user 140

These participants tended to be younger and actively sought these types of connections.

Older participant spoke less of being engaged with other service users unless they lived in sup-

ported housing where the presence of other service users was ubiquitous. Families offered vary-

ing degrees of support and could be entirely uninvolved: “I didn’t tell my family because I don’t

think they. . .I don’t think they can actually help me lah. Because. . .part of the stress comes

from the family” (Service user 134). For those with higher needs, family played an indispensable

role, however. It is caregivers from this latter group which made up our caregiver sample.

Stigma. Stigma features heavily in the way caregiver and service user participants spoke

about their preferences for treatments. For treatments which require regular visits to an insti-

tute, coming frequently was seen as potentially exposing the family to societal stigma. This was

particularly challenging for people who came more frequently for auxiliary services such as

occupational therapy and vocational training. Stigma was usually associated with the way the

caregivers believed they would be perceived:

I think [my mother] just worries about, like, people judging us. Because some people, they

don’t like people with mental illness, or they think bad things about them and they say bad

things, and I think she just wants to protect me from that. Service user 149

When families and caregivers had such feelings, it elicited conflicting emotions in the ser-

vice users:
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I feel happy that she wants to protect me, but also I feel like. . . there will come a time when

I will, when someone will be prejudice against me because of my mental illness and I will

have to deal with it, and what is important is not what they think, but my mental health.

That is the important thing. Service user 149

Beliefs about the symbolism of attending mental health services heavily influenced whether

caregivers would be willing to accompany their kin to appointments. This was especially rele-

vant during the early stages of the illness: “They don’t like me to go IMH because IMH is very

old, and has many very complicated people. So they decided I should see doctors through

Mount Elizabeth’s private psychiatrist” (Service user 137). But as noted above, the cost barriers

of private care meant that sustaining preferred source of action could be difficult and families

had to think differently about what it meant to attend services.

Service provider participants believed that their service users may experience stigma from

service providers who were unfamiliar with mental illness:

Yes, I think there is this bias amongst, out there in the medical community, about patients

with mental illness. They sometimes think they invent their symptoms, their physical symp-

toms especially. And just because they have a mental illness, they think their physical illness

is not as important. So I think, I am concerned that some patients are seen in the commu-

nity, and their physical illnesses are not take seriously enough. Service provider 096

They understood that these experiences may alienate service users from certain profession-

als, reducing their desire to engage with the necessary care and ultimately reducing their will-

ingness to follow-up with treatment for their metabolic conditions.

Illness considerations

Symptom interference, or lack of interference. Service provider participants were cogni-

zant of the fact that metabolic conditions tended to be forgotten, and therefore neglected,

because the physical manifestations of the illness could easily go unnoticed. As a result, service

providers worried that service users could easily forgo the follow-ups and referrals necessary

for the treatment and monitoring of the metabolic conditions. Service user accounts support

their concerns. Several service user participants explaining that they had not followed-up with

the treatments for their metabolic comorbidities because they did not feel “sick”. To some of

our participants, the reasons for adhering to treatments were simply numbers on a page in the

doctor’s office. Seeing lab results reporting high cholesterol did not have an impact on their

decision to adhere to treatments or attend follow-up appointments. This led service providers

to prefer to treat the metabolic conditions to the extent of their abilities.

Even if you refer a patient to polyclinic or hospital, they often don’t go. So they remain

untreated, and all the while we are thinking that they have gotten treatment. So, engaging

the patients and ensuring that they follow-up elsewhere, uhm, is a challenge. So we thought

“why not do it in-house?” at least to the extent possible. Service provider 110

Some service user participants described that they had in the past chosen to stop their anti-

psychotic medication due to the lack of symptoms and because they felt better. This could lead

to the manifestation of new symptoms, which interfered with the treatment of their metabolic

comorbidities. In these cases, such relapses could precipitate the development of insight.

Insight. For our service user participants, previous experiences with non-adherence

prompted by periods of symptom absence led to relapses. These relapses were especially
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troubling for those who had experienced longer periods of stability or had only recently been

diagnosed. After having been hospitalized and prescribed antipsychotics anew, their symptoms

subsided. This experiential knowledge also developed in the families and led them to perceive

their control over their symptoms and attribute their ability to control their symptoms to their

adherence.

So far, when she is stable, right now, I would say that she is religiously taking her medicine.

But I mentioned to you earlier that there will be a few occasions over one year, two years,

when suddenly her emotions will become unstable. I would say prior to that, there may be

certain triggers that tick her, or maybe she didn’t take her medicine, and then that causes

her to become sick. But now, when she is stable, with me she has been taking [her medica-

tions], and she knows that if she doesn’t take them, she will start to become agitated, and all

that. She realizes all this. Caregiver 163

It is these experiences they wish to share with their younger selves and others:

I would advise them to go for medical checkups. I mean, like for the psychiatric checkups.

[. . .] Because, I mean, what’s the point of having like. . . having attacks every other day

when you can prevent them from occurring? Like, after one attack you come back for fol-

low-up. Then, I’m sure that the attack would be fewer or even prevented. Service user 112

However, others believed that the fact they had multiple diagnoses eliminated their control,

making adherence a necessity:

But then. . . but what am I supposed to do? It’s already been diagnosed that I have this. . .so

many medical conditions. . .so, I really don’t have that much of a choice but to seek treat-

ment. Otherwise, things go haywire. Service user 121

Concerning metabolic conditions specifically, the weight gain was tangible to service users,

but hypertension and diabetes were invisible and symptoms were infrequently recognized.

Because these symptoms did not have the same impact as psychotic symptoms (in terms of

how they perceived the world), participants’ awareness of the reasons for adhering to treat-

ment was based on rote rather than experiential knowledge.

I need to control my cholesterol level. Because there will be other complications. Like heart

[problems]. You may get heart disease if you don’t control your cholesterol levels . . .

because of that I. . . don’t. . . I’m alright with taking the medicine. Service user 134

Organizational considerations

Some service users and caregiver participants considered the professional’s qualification when

talking about whether or not they would want to follow-up with services. Some service user

participants preferred care delivered by specialists because they worried about receiving treat-

ments from doctors whose primary expertise were other than the treatment of their illness, for

example receiving psychiatric services from a general practitioner.

Because I believe in specialization. And I know one doctor cannot specialize [in everything].

They can manage the medicines. [. . .] But I don’t want one doctor for both cases, because I

don’t think that’s possible. Service user 145
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They did not follow-up with referrals to certain professionals, but rather waited or asked for

referrals to specialists. When the service users connected with the type of professional they pre-

ferred, instructions could suffice to ensure adherence: “One of the doctors actually told me

that I should go to the polyclinic to see the doctor for some of my conditions. So I went to the

polyclinic” (Service user 118). While this is quite a simplistic view, the working alliance service

users had in these instances played an important role to persuade service users to seek the nec-

essary services.

Service provider participants believed they were sufficiently qualified to treat uncompli-

cated cases of metabolic syndromes, but usually preferred that their service users obtain care

from a specialist, echoing the preferences of service seekers. As one service provider partici-

pant explained, this related to the focus of the professional:

We have two problems: one you dilute the psychiatrist’s focus if you then treat the whole

thing. Of course it is great for holistic medicine, but nobody does everything well. [. . .] And

the other reason is that we are not, we are really not the best at diabetes, hypertension and

hypercholesterolemia. These are not simple conditions, you have an entire specialties

devoted to that sort of thing! Service provider 095

Their choice to treat uncomplicated cases was their way of decreasing the service gap and

increasing adherence. Furthermore, by treating the metabolic comorbidities to the extent pos-

sible, they leveraged their working alliance to bolster the importance of treating metabolic

comorbidities.

Discussion

Our goal was to understand what stakeholders consider when discussing service user adher-

ence to treatments, including treatments for metabolic comorbidities. Our participants men-

tioned several considerations that impeded their ability to adhere with treatments, and several

considerations which facilitated their adherence.

Approaching the problem of adherence from the perspective of the rational patient allows

us to organize some of our findings. Barriers related to attitudes of the impact of the illness,

and facilitators related to the subjective norms of following physician instructions fall well into

the framework of the Theory of Planned Behavior [31], which has shown relevance in several

domains of adherence in chronic conditions [32]. Cost and time constraints are clearly impor-

tant factors in actual behavioral control, and past experiences with non-adherence may lead to

the individual’s perceived behavioral control [31]. The fact that some of our patients followed

prescriptive instruction in a normative fashion fits with the model and is consistent with previ-

ous observations: In patients with diabetes, the compliance with medication prescribed has

been higher than the adherence to exercise and diet regiments [33] as taking medication is

more normative to the sick role. However, Corrigan and colleagues argue such rational patient

models neglect important components in the decision making process, namely the emotional,

implicit, and immediate nature of health behaviors [34]. Emotional considerations were

important for our participants. For our caregiver participants, the emotions resulting from the

stigma of bringing their kin to an institute impeded adherence with outpatient follow-ups. Ser-

vice user worries of stigma impeded their involvement of family members, but when they had

resolved fears of stigma, they were able to productively use peer supports.

While we expected more service users and caregivers to discuss their working alliance with

service providers, their accounts relate to their opinion of professional qualifications. As noted

throughout our article, cost had multiple impacts, and those that consistently sought services
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from the institute saw a rotating pool of service providers rather than one single provider (a

more costly alternative). This limited their ability to form working alliances, and therefore

they based their opinion on the qualifications of the physician rather than their past relation-

ship. Receiving services from a rotating pool of physicians could be problematic as some ser-

vice users have difficulty establishing rapport [16, 17], and consequently feel most comfortable

dealing with one service provider, shying away or dropping out from settings like group prac-

tices or public clinics where they may not be seen consistently by the same practitioner.

The fact that some participants were reluctant to seek treatment for additional comorbidi-

ties can be partially explained by the findings of previous studies. People with schizophrenia

highly value their independence, and valued being in a disease state higher than being in a side

effect state [18]. This partially explains adherence variability as their preference for indepen-

dence may lead them put more importance on their own feeling of wellness versus their lab-

reported wellness. Their preference to avoid side effect states may lead them to decline follow-

up treatment for their metabolic comorbidities thereby avoiding further medication and limit-

ing their risk of additional side effects.

Collaborative care models using multiple approaches are an important direction for

addressing issues faced by our participants [35]. By organizing the health professionals in such

a way as to facilitate the transfer of expertise in a timely way, delays in screenings and medica-

tion adjustments resulting from time constraints or lack of expertise may be eliminated. Such

models have been shown to reduce costs, increase professional and patient satisfaction [35].

These models are likely to be especially applicable in a setting such as Singapore where service

user opinion of the professional qualifications may play a greater role in determining adher-

ence to prescribed courses of treatment: if the team providing services is seen as more profes-

sionally divers and qualified, adhering to treatment plans may be more acceptable.

Implications

The main implication is the way in which physicians negotiate treatment plans with their ser-

vice users as rational patients. The result of negotiations may not be as anticipated if a physi-

cian falsely believes that the service user’s choice to comply with an action depends heavily a

certain value, and then mistakenly leverages that value to bring about adherence with the pro-

posed course of treatment. If the physician leverages what is of actual value to the service user

and relies on more than one point, there may be a greater chance of bring about adherence to

follow-up treatment [14].

Secondly, the varying willingness to accept the link between psychiatric treatments and

metabolic syndromes leads to varying level of desire to preemptively prepare service users for

the treatment of an eventual metabolic comorbidity. “Instead of being more curative than

right now, we want preventative. Things are changing, but maybe not as quickly as we would

like it to be” (service provider 0110). If the psychiatrist believes that psychiatric treatments do

not cause metabolic symptoms, they are less willing to contemplate proactive steps to ensure

proper follow-up for metabolic comorbidities.

Strengths and limitations

Our study has several strengths: We obtained multiple perspectives on the issue of care prefer-

ences. The content reported in this study reached saturation. Theoretical sampling was used to

recruit people who were non-compliant with their referrals to outpatient metabolic clinics.

However, because the sampling protocol depended on attendance at mental health outpatient

services, service users who were non-compliant with mental health appointments are under-

represented. A rational patient framework was used to organize our findings, however, as
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noted by Corrigan and colleagues, such frameworks do not take into account the implicit

nature of decision making, its emotional components, or the immediacy of some decisions

[34].

Supporting Information

S1 File. Qualitative Data. This file contains the nodes used to construct the themes reported
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stigma; therapeutic alliance; and uneasy about initiating treatment.

(ZIP)

Acknowledgments

The authors would like to thank the participants for taking the time to contribute to the proj-

ect. We also thank the DHL team of clinicians, the DHL case manager, and Clinic B outpatient

staff and management for their help with recruitment.

Author Contributions

Conceptualization: DP CSA AL.

Data curation: DP.

Formal analysis: DP VS PW.

Funding acquisition: MS CSA.

Investigation: VS PW DP.

Methodology: DP MS CSA.

Project administration: DP.

Resources: CSA AL.

Software: VS PW DP.

Supervision: MS CSA.

Writing – original draft: DP VS MS PW.

Writing – review & editing: CSA AL.

References
1. Young SL, Taylor M, Lawrie SM. "First do no harm." A systematic review of the prevalence and man-

agement of antipsychotic adverse effects. J Psychopharmacol. 2015; 29(4):353–62. doi: 10.1177/

0269881114562090 PMID: 25516373

2. Barnes TR. Evidence-based guidelines for the pharmacological treatment of schizophrenia: recommen-

dations from the British Association for Psychopharmacology. Journal of Psychopharmacology. 2011;

25(5):567–620. doi: 10.1177/0269881110391123 PMID: 21292923

3. Rojo LE, Gaspar PA, Silva H, Risco L, Arena P, Cubillos-Robles K, et al. Metabolic syndrome and obe-

sity among users of second generation antipsychotics: A global challenge for modern psychopharma-

cology. Pharmacol Res. 2015.

4. Stubbs B, Vancampfort D, De Hert M, Mitchell AJ. The prevalence and predictors of type two diabetes

mellitus in people with schizophrenia: a systematic review and comparative meta-analysis. Acta Psy-

chiatr Scand. 2015.

The Impact of Stakeholder Preferences on Service User Compliance

PLOS ONE | DOI:10.1371/journal.pone.0166171 November 16, 2016 11 / 13

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0166171.s001
http://dx.doi.org/10.1177/0269881114562090
http://dx.doi.org/10.1177/0269881114562090
http://www.ncbi.nlm.nih.gov/pubmed/25516373
http://dx.doi.org/10.1177/0269881110391123
http://www.ncbi.nlm.nih.gov/pubmed/21292923


5. Gorczynski P, Patel H, Ganguli R. Adherence to diabetes medication in individuals with schizophrenia.

Clin Schizophr Relat Psychoses. 2014:1–31.

6. Citrome L. Current guidelines and their recommendations for prolactin monitoring in psychosis. J Psy-

chopharmacol. 2008; 22(2 Suppl):90–7. doi: 10.1177/0269881107087373 PMID: 18477625

7. Nasrallah HA, Meyer JM, Goff DC, McEvoy JP, Davis S, Stroup TS, et al. Low rates of treatment for

hypertension, dyslipidemia and diabetes in schizophrenia: data from the CATIE schizophrenia trial sam-

ple at baseline. Schizophrenia research. 2006; 86(1):15–22.

8. De Hert M, Correll CU, Bobes J, CETKOVICH-BAKMAS M, Cohen D, Asai I, et al. Physical illness in

patients with severe mental disorders. I. Prevalence, impact of medications and disparities in health

care. World psychiatry. 2011; 10(1):52–77. PMID: 21379357

9. Domecq JP, Prutsky G, Leppin A, Sonbol MB, Altayar O, Undavalli C, et al. Clinical review: Drugs com-

monly associated with weight change: a systematic review and meta-analysis. J Clin Endocrinol Metab.

2015; 100(2):363–70. doi: 10.1210/jc.2014-3421 PMID: 25590213

10. Werner FM, Covenas R. Safety of antipsychotic drugs: focus on therapeutic and adverse effects. Expert

Opin Drug Saf. 2014; 13(8):1031–42. doi: 10.1517/14740338.2014.935761 PMID: 24975932

11. Almeida OP, Hankey GJ, Yeap BB, Golledge J, Norman PE, Flicker L. Mortality among people with

severe mental disorders who reach old age: a longitudinal study of a community-representative sample

of 37,892 men. PloS one. 2014; 9(10):e111882. doi: 10.1371/journal.pone.0111882 PMID: 25360781

12. Polednak AP. Trend in rates for deaths with mention of schizophrenia on death certificates of US resi-

dents, 1999–2010. Social psychiatry and psychiatric epidemiology. 2014; 49(7):1083–91. doi: 10.1007/

s00127-014-0846-8 PMID: 24562389

13. Chang C-K, Hayes RD, Perera G, Broadbent M, Fernandes AC, Lee WE, et al. Life expectancy at birth

for people with serious mental illness and other major disorders from a secondary mental health care

case register in London. PloS one. 2011; 6(5):e19590. doi: 10.1371/journal.pone.0019590 PMID:

21611123

14. Greene JA, Bina R, Gum AM. Interventions to Increase Retention in Mental Health Services: A System-

atic Review. Psychiatric Services. 2016; 67(5):485–95. doi: 10.1176/appi.ps.201400591 PMID:

26725290

15. Amador XF, Flaum M, Andreasen NC, et al. Awareness of illness in schizophrenia and schizoaffective

and mood disorders. Archives of General Psychiatry. 1994; 51(10):826–36. PMID: 7944872

16. Hewitt J, Coffey M. Therapeutic working relationships with people with schizophrenia: literature review.

J Adv Nurs. 2005; 52(5):561–70. doi: 10.1111/j.1365-2648.2005.03623.x PMID: 16268863

17. Weiss KA, Smith TE, Hull JW, Piper AC, Huppert JD. Predictors of risk of nonadherence in outpatients

with schizophrenia and other psychotic disorders. Schizophrenia bulletin. 2002; 28(2):341–9. PMID:

12693439

18. Eiring O, Landmark BF, Aas E, Salkeld G, Nylenna M, Nytroen K. What matters to patients? A system-

atic review of preferences for medication-associated outcomes in mental disorders. BMJ Open. 2015; 5

(4):e007848. doi: 10.1136/bmjopen-2015-007848 PMID: 25854979

19. DiBonaventura M, Gabriel S, Dupclay L, Gupta S, Kim E. A patient perspective of the impact of medica-

tion side effects on adherence: results of a cross-sectional nationwide survey of patients with schizo-

phrenia. BMC Psychiatry. 2012; 12(1):1–7.

20. Carr VJ, Lewin TJ, Barnard RE, Walton JM, Allen JL, Constable PM, et al. Attitudes and roles of general

practitioners in the treatment of schizophrenia compared with community mental health staff and

patients. Social psychiatry and psychiatric epidemiology. 2004; 39(1):78–84. doi: 10.1007/s00127-004-

0703-2 PMID: 15022051

21. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-

item checklist for interviews and focus groups. International Journal for Quality in Health Care. 2007; 19

(6):349–57. doi: 10.1093/intqhc/mzm042 PMID: 17872937

22. Ministry of Health https://www.chas.sg/content.aspx?id=303 [cited 2016 6/13/2016].

23. Ministry of Health https://www.moh.gov.sg/content/moh_web/home/costs_and_financing/schemes_

subsidies/Medifund.html [updated November 4, 2015June 2, 2016].

24. Morse JM. Determining Sample Size. Qualitative Health Research. 2000; 10:3–5.

25. Corbin JM, Strauss AL. Basics of qualitative research: techniques and procedures for developing

grounded theory. 3rd ed. Los Angeles, Calif.: Sage Publications; 2008.

26. MacDougall C, Fudge E. Planning and recruiting the sample for focus groups and in-depth interviews.

Qualitative health research. 2001; 11(1):117–26. PMID: 11147158

The Impact of Stakeholder Preferences on Service User Compliance

PLOS ONE | DOI:10.1371/journal.pone.0166171 November 16, 2016 12 / 13

http://dx.doi.org/10.1177/0269881107087373
http://www.ncbi.nlm.nih.gov/pubmed/18477625
http://www.ncbi.nlm.nih.gov/pubmed/21379357
http://dx.doi.org/10.1210/jc.2014-3421
http://www.ncbi.nlm.nih.gov/pubmed/25590213
http://dx.doi.org/10.1517/14740338.2014.935761
http://www.ncbi.nlm.nih.gov/pubmed/24975932
http://dx.doi.org/10.1371/journal.pone.0111882
http://www.ncbi.nlm.nih.gov/pubmed/25360781
http://dx.doi.org/10.1007/s00127-014-0846-8
http://dx.doi.org/10.1007/s00127-014-0846-8
http://www.ncbi.nlm.nih.gov/pubmed/24562389
http://dx.doi.org/10.1371/journal.pone.0019590
http://www.ncbi.nlm.nih.gov/pubmed/21611123
http://dx.doi.org/10.1176/appi.ps.201400591
http://www.ncbi.nlm.nih.gov/pubmed/26725290
http://www.ncbi.nlm.nih.gov/pubmed/7944872
http://dx.doi.org/10.1111/j.1365-2648.2005.03623.x
http://www.ncbi.nlm.nih.gov/pubmed/16268863
http://www.ncbi.nlm.nih.gov/pubmed/12693439
http://dx.doi.org/10.1136/bmjopen-2015-007848
http://www.ncbi.nlm.nih.gov/pubmed/25854979
http://dx.doi.org/10.1007/s00127-004-0703-2
http://dx.doi.org/10.1007/s00127-004-0703-2
http://www.ncbi.nlm.nih.gov/pubmed/15022051
http://dx.doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://www.chas.sg/content.aspx?id=303
https://www.moh.gov.sg/content/moh_web/home/costs_and_financing/schemes_subsidies/Medifund.html
https://www.moh.gov.sg/content/moh_web/home/costs_and_financing/schemes_subsidies/Medifund.html
http://www.ncbi.nlm.nih.gov/pubmed/11147158


27. Hysong SJ, Smitham KB, Knox M, Johnson KE, SoRelle R, Haidet P. Recruiting clinical personnel as

research participants: a framework for assessing feasibility. Implementation science: IS. 2013; 8:125.

doi: 10.1186/1748-5908-8-125 PMID: 24153049

28. Glaser BG. The discovery of grounded theory: strategies for qualitative research. Chicago: Aldine Pub.

Co.; 1967.

29. NVivo 10. http://www.qsrinternational.com/: QSR International Pty Ltd; 2013.

30. Stahl SM. Stahl’s essential psychopharmacology: neuroscientific basis and practical applications:

Cambridge university press; 2013.

31. Ajzen I. The theory of planned behavior. Organizational behavior and human decision processes. 1991;

50(2):179–211.

32. Rich A, Brandes K, Mullan B, Hagger MS. Theory of planned behavior and adherence in chronic illness:

a meta-analysis. J Behav Med. 2015; 38(4):673–88. doi: 10.1007/s10865-015-9644-3 PMID: 25994095

33. Broadbent E, Donkin L, Stroh JC. Illness and treatment perceptions are associated with adherence to

medications, diet, and exercise in diabetic patients. Diabetes Care. 2011; 34(2):338–40. doi: 10.2337/

dc10-1779 PMID: 21270191

34. Corrigan PW, Rusch N, Ben-Zeev D, Sher T. The rational patient and beyond: implications for treatment

adherence in people with psychiatric disabilities. Rehabilitation psychology. 2014; 59(1):85–98. doi: 10.

1037/a0034935 PMID: 24446671

35. Raney LE. Integrating Primary Care and Behavioral Health: The Role of the Psychiatrist in the Collabo-

rative Care Model. American Journal of Psychiatry. 2015; 172(8):721–8. doi: 10.1176/appi.ajp.2015.

15010017 PMID: 26234599

The Impact of Stakeholder Preferences on Service User Compliance

PLOS ONE | DOI:10.1371/journal.pone.0166171 November 16, 2016 13 / 13

http://dx.doi.org/10.1186/1748-5908-8-125
http://www.ncbi.nlm.nih.gov/pubmed/24153049
http://www.qsrinternational.com/
http://dx.doi.org/10.1007/s10865-015-9644-3
http://www.ncbi.nlm.nih.gov/pubmed/25994095
http://dx.doi.org/10.2337/dc10-1779
http://dx.doi.org/10.2337/dc10-1779
http://www.ncbi.nlm.nih.gov/pubmed/21270191
http://dx.doi.org/10.1037/a0034935
http://dx.doi.org/10.1037/a0034935
http://www.ncbi.nlm.nih.gov/pubmed/24446671
http://dx.doi.org/10.1176/appi.ajp.2015.15010017
http://dx.doi.org/10.1176/appi.ajp.2015.15010017
http://www.ncbi.nlm.nih.gov/pubmed/26234599

