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P oor glycemic control is a significant challenge in the manage-
ment of type 2 diabetes, with 36% to 69% of patients1-4 failing 
to reach glycemic control targets. These individuals are at an 

increased risk of developing diabetes-related complications, which im-
pact negatively on their quality of life and have cost implications for 
healthcare providers.1,3 There are well-recognized barriers to the suc-
cessful management of type 2 diabetes, including psychological difficul-
ties and failure to use the expertise of multidisciplinary team members.1 

Evidence suggests that people with poorly controlled type 2 diabetes 
have distinctly different perceptions or beliefs about diabetes compared 
with people who have good control.5 The current theoretical framework 
guiding research in this area is the Self-Regulatory Model of Leventhal et 
al6 (eappendix at www.ajmc.com). According to this model, illness per-
ceptions influence self-management behaviors, which in turn may influ-
ence health outcomes. For example, the perception that type 2 diabetes 
is an acute illness and the belief that diabetes has a negative impact on a 
person’s life have been found to be associated with poorer metabolic con-
trol.7 People with poorly controlled type 2 diabetes are also more likely 
to report that their diabetes is caused only by genetic factors,8,9 thereby 
potentially limiting their motivation to change unhealthy behaviors.

Thus, interventions focusing on changing negative and/or inaccurate 
beliefs about diabetes may lead to better self-management and glycemic 
control. However, family members’ perceptions about diabetes may also 
influence diabetes outcomes,8-10 for example, by impacting their decisions 
to provide support for disease management. Importantly, family-oriented 
research in type 2 diabetes has been relatively underinvestigated.11 The 
current study assesses the effectiveness of a psychological family-based 
intervention for patients with poorly controlled type 2 diabetes. 

METHODS
Study Design, Participants, and Settings

This study involved a 6-month prospective randomized controlled 
trial. Participants were re-
cruited from specialist diabe-
tes clinics at a large suburban 
hospital. In Ireland, usual care 
for poorly controlled type 2 
diabetes generally involves an-
nual attendance at a specialist 
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Objective: To evaluate the effectiveness of a psy-
chological, family-based intervention to improve 
diabetes-related outcomes in patients with poorly 
controlled type 2 diabetes.

Methods: This study was a randomized controlled 
trial of a psychological family-based intervention 
targeted at individuals with poorly controlled type 
2 diabetes. Recruitment and follow-up occurred at 
specialist diabetes clinics. Patients were randomly 
allocated to an intervention group (n = 60) or a 
control group (n = 61). Poor control was defined 
as at least 2 of the patient’s last 3 glycated hemo-
globin (A1C) readings at >8.0%. The intervention 
consisted of 2 sessions delivered by a health psy-
chologist to the patient and a family member in 
the patient’s home, with a third session involving 
a 15-minute follow-up telephone call. 

Results: At 6-month follow-up, the intervention 
group reported significantly lower mean A1C lev-
els than the control group (8.4% [SD = 0.99%] vs 
8.8% [SD = 1.36%]; P = .04). The intervention was 
most effective in those with the poorest control 
at baseline (A1C >9.5%) (intervention 8.7% [SD 
= 1.16%, n = 15] vs control 9.9% [SD = 1.31%, n = 
15]; P = .01). The intervention group also reported 
statistically significant improvements in beliefs 
about diabetes, psychological well-being, diet, 
exercise, and family support. 

Conclusions: After participating in a family-based 
intervention targeting negative and/or inaccu-
rate illness perceptions, patients with poorly 
controlled type 2 diabetes showed improvements 
in A1C levels and other outcomes. Our results 
suggest that adding a psychological, family-based 
component to usual diabetes care may help im-
prove diabetes management.

(Am J Manag Care. 2011;17(2):105-113)
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outpatient clinic, with interim care provided by family prac-
titioners. There is no national remunerated structured care 
delivery program; thus, clinicians follow protocols based on 
international guidelines (eg, those of the American Diabetes 
Association). 

Patients were included in the study if they had type 2 dia-
betes for more than 1 year, were over 18 years old, and had 
persistently poor glycemic control, defined as having at least 
2 of their last 3 glycated hemoglobin (A1C) readings at 8.0% 
or higher. Assessments of A1C coincided with patients’ last 3 
clinic visits, generally at the time of recruitment and at 6 and 

12 months previously. Patients with a 
recruitment A1C of less than 8.0% were 
included if their previous assessments 
were greater than 8.0%. Patients nomi-
nated the family member who was most 
involved in helping them with their dia-
betes management to participate. Family 
members were defined as those having 

a close relationship and regular contact with the patient, al-
though they were not required to be living with patients or to 
be a blood relative (eg, a close friend could participate). Family 
members were required to be over 18 years old and to have no 
history of diabetes. Participants provided written informed con-
sent to participate. Ethical approval was granted by the Hospi-
tal Ethics Committee.

Outcome Measures
Primary outcomes included A1C, illness perceptions (using 

the brief Illness Perception Questionnaire),12 and psychologi-

Take-Away Points
As an adjunct to usual care, a psychological family-based intervention improved glycemic 
control in patients with poor glycemic control.

n		 Those with particularly poor control derived the most benefit from the intervention.

n		 Participants regarded the home setting as a key element of the intervention.

n		 This intervention could potentially be delivered by any trained member of the multi-
disciplinary diabetes team.

n Figure 1. Selection Process for Study Participants

Diabetes clinic
(n = 4000 type 2 diabetes)
Poorly controlled patients 

initially identified from clinic lists
(n = 500)

Did not attend clinic
(n = 135)

Attended clinic
(n = 365)

Missed
(n = 66)

Declined
(n = 31)

Randomized
(n = 121)

Control
(n = 61)

Intervention
(n = 60)

Excluded on further assessment (n = 126)
   • Not physically able (n = 37) 
   • No family member (n = 36)
   • Not residing at home (n = 19)
   • Not fluent in English (n = 15)
   • Family member has diabetes (n = 8)
   • Not mentally able (n = 7)
   • Participant in another study (n = 4)

      Reasons for declining (n = 31)
• Not interested (n = 14) 
•  Too busy (n = 6)
• Lives too far away (n = 4)
• Doesn’t want visitors in home (n = 3)
• Other (n = 4)

            Loss to follow-up
• 4 complete loss to follow-up:
  3 died and 1 uncontactable 
• 4 missing follow-up A1C only
• 12 missing follow-up
   psychological outcomes only

Analyzed for primary outcomes
   • 49/60 A1C (81.6%)
   • 45/61 psychological (73.7%)

            Loss to follow-up
• 10 complete loss to follow-up:
  2 withdrew, 5 uncontactable,
  3 did not attend 
• 1 missing follow-up A1C only
• 9 missing follow-up
   psychological outcomes only

 Analyzed for primary outcomes
    • 53/61 A1C (86.8%) 
    • 41/60 psychological (68.3%)

        Did not receive intervention (n = 24)
• Uncontactable (n = 5) 
• Withdrew due to ill health (n = 2)
• Withdrew due to family member unwilling (n = 8)
• Cancelled/missed 3+ appointments (n = 9)

A1C indicates glycated hemoglobin.
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Intervention
The intervention consisted of 3 weekly sessions delivered 

by a health psychologist (KMK) who had received 16 hours 
of training in motivational interviewing. The first 2 sessions 
lasted 45 minutes each and took place in the patient’s home 
with their family member. The third session involved a 10- 
to 15-minute follow-up telephone call. Intervention sessions 
were individually tailored to participants’ needs and attempt-
ed to (1) challenge and clarify any inaccurate and/or negative 
perceptions about diabetes, (2) examine how these percep-
tions influenced self-management, and (3) develop written 
personalized action plans to improve self-management and 
mobilize family support. The intervention used techniques 
from health psychology18 and motivational interviewing19 
such as exchanging information, eliciting change talk, reduc-
ing resistance, building self-efficacy, problem solving, and goal 
setting/action planning. Details are published in the interven-
tion manual.17 both the intervention and control groups con-
tinued to receive their usual diabetes care. 

cal well-being (using the 12-item Well-being Questionnaire).13 
Secondary outcomes included blood pressure, body mass index, 
diabetes self-management (using the Summary of Diabetes 
Self-care Activities Questionnaire),14 self-efficacy (using the 
UK version of the Diabetes Management Self-Efficacy Scale),15 
and family support (using the Diabetes Family behavior Check-
list).16 All questionnaires are psychometrically robust and have 
demonstrated sensitivity to change (see the trial protocol17). 

Randomization, Allocation Concealment,  
and Blinding

An independent statistician (AK) allocated participants 
to groups by a remote computer-generated random number 
sequence. Concealment of the allocation sequence was also 
ensured by randomizing participants after they had been re-
cruited and had completed baseline assessments. Outcome 
assessors were blinded to group allocation. Due to the psy-
chological nature of the intervention, the psychologist and 
participants were not blinded.

n Table 1. Sociodemographic and Clinical Characteristics of Intervention and Control Group Participants and 
Family Members 

Characteristic Control (n = 61) Intervention (n = 60)

Male sex, %  62 (38/61) 65 (39/60)

Age, mean (SD), y 57.29 (11.34) 59.96 (11.67)

No. of years diagnosed, mean (SD) 9.65 (6.45) 9.17 (7.10)

Complications, %

  Retinopathy 8 (5/61) 7 (4/61)

  Neuropathy 3 (2/61) 8 (5/61)

  Nephropathy 2 (1/61) 2 (1/61)

  Hypertension 41 (25/61) 40 (24/61)

Treatment type, %

  Insulin 49 (30/61) 55 (33)

  Oral hypoglycemic agents only 51 (31/61) 43 (26)

  Missing — 2 (1)

A1C, median (SD) 9.29 (1.13) 9.06 (0.96)

BMI, mean (SD), kg/m2 32.60 (4.78) 32.01 (5.15)

Systolic BP, mean (SD), mm Hg 138.00 (17.93) 139.51 (19.17)

Diastolic BP, mean (SD), mm Hg 77.65 (10.64) 75.96 (9.71)

Family membersa

  Age, mean (SD), y 47.93 (15.81) 54.09 (12.53)

  Male, % 38 (12/32) 25 (9/36)

  Husband/partner, % 21 (7/32) 14 (5/36)

  Wife/partner, % 47 (15/32) 69 (25/36)

  Daughter, % 19 (6/32) 17 (6/36)

  Son, % 13 (4/32) 0 (0/36)

A1C indicates glycated hemoglobin; BMI, body mass index; BP, blood pressure. 
aAll family members resided in the same home as patients, although this was not a prerequisite for inclusion.
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Statistical Analysis
A power analysis based on A1C and psychological well-be-

ing as the primary outcomes indicated that a sample size of 86 
gave 80% power to detect an absolute change of 0.9% in glyce-
mic control and of 3 points on the Well-being Questionnaire. 
These changes have been related to clinical outcomes.20 Thus, 
a sample size of 122 (61 per group) was required to ensure at 
least 80% power, if a response rate of 70% was achieved.

All analyses were “intention-to-treat” using Stata/SE ver-
sion 10 (StataCorp LP, College Station, TX). Regression mod-
eling was used to compare primary and secondary outcomes in 
the comparison groups, with prespecified adjustments made 
for known prognostic factors, including duration of diabetes 
and change in response to insulin as fixed effects, and baseline 
A1C as a covariate.  Statistical significance was set at 5% for 
primary outcomes and at 1% for secondary outcomes. When 
testing the data for the statistical assumptions underlying re-
gression, it emerged that there was a significant interaction 

between the independent variable (randomized controlled 
trial group) and a covariate (baseline A1C). This interaction 
was not anticipated and was not prespecified in the analysis 
protocol. However, as recommended by statisticians,21,22 this 
interaction effect was controlled for by including it as a co-
variate and was further investigated by “blocking” participants 
according to the covariate. A per-protocol analysis excluding 
participants who did not receive the full intervention was also 
conducted. These results did not differ from the intention-to-
treat analysis and are not described.

RESULTS
A total of 121 patients were recruited (Figure 1), 60 of 

whom were randomized to the intervention group and 61 
to the control group. There were no baseline differences 
between the groups with regard to sociodemographic 
and clinical characteristics, nominated family members 

n Table 2. Adjusted Mean Intervention Effect on Primary Outcomesa

Control Intervention

Primary Outcome Baseline Mean (SD) 6-Month Mean (SD) Baseline Mean (SD) 6-Month Mean (SD) No. B SE of B b 95% CI P Result

A1Cb 9.29 (1.13) 8.80 (1.36) 9.06 (0.96) 8.41 (0.99) 102 4.01 1.99 1.65 0.05 to 7.98 .04 ✓

Illness perceptions 

  Consequences 5.45 (3.21) 5.31 (3.21) 5.01 (3.36) 3.68 (3.13) 86 −0.66 0.51 −0.10 −1.68 to 0.35 .19 −

  Timeline 8.55 (2.42) 9.28 (2.27) 8.63 (2.31) 9.80 (1.24) 86 0.51 0.37 0.13 −0.23 to 1.25 .17 −

  Personal control 4.45 (2.77) 4.75 (3.19) 5.25 (3.01) 7.02 (2.39) 86 1.51 0.58 0.25 0.35 to 2.67 <.001 ✓

  Treatment control 6.80 (2.80) 6.64 (3.63) 7.01 (2.65) 8.41 (2.22) 86 1.49 0.61 0.23 0.26 to 2.71 .01 ✓

  Symptoms 4.37 (3.54) 5.33 (3.64) 4.20 (3.34) 3.48 (3.09) 86 −1.62 0.66 −0.23  −2.94 to −0.29 .01 ✓

  Concern 4.95 (3.61) 6.20 (3.55) 4.21 (3.68) 3.85 (3.56) 86 −1.98 0.76 −0.26 −3.49 to −0.46 .01 ✓

  Understanding 5.91 (2.99) 6.28 (2.80) 5.91 (2.78) 8.39 (1.89) 86 2.27 0.47 0.43 1.31 to 3.21 <.001 ✓

  Emotional rep. 5.09 (3.72) 5.60 (3.89) 4.25 (3.92) 3.39 (3.23) 86 −1.79 0.74 −0.24 −3.28 to −0.30  .01 ✓

Cause of illness

  Don’t know 11.5% (7%) 6.6% (4%) 16.7% (10%) 6.7% (4%) 85 −0.049 0.05 −0.08 −1.59 to 0.04 .37 −

  Overweight 44.3% (27%) 34.4% (21%) 33.3% (20%) 23.3% (14%) 85 −0.003 0.09 0.01 −0.18 to 0.17 .97 −

  Genetics 45.9% (28%) 39.3% (24%) 38.3% (23%) 21.7% (13%) 85 −0.196 0.07 −0.21 −0.34 to −0.05 <.001 ✓

  Diet factors 29.5% (18%) 32.8% (20%) 40% (24%) 35% (21%) 85 0.082 0.006 0.24 −0.05 to 0.21 .21 −

  Lack of exercise 11.5% (7%) 6.6% (4%) 6.7% (4%) 13.3% (8%) 85 0.091 0.10 0.08 −0.11 to 0.03 .38 −

  Other lifestyle 9.8% (6%) 1.6% (1%) 8.3% (5%) 6.7% (4%) 85 0.158 0.01 0.00 0.027 to 0.29 .01 ✓

  Other physical 21.3% (13%) 9.8% (6%) 16.7% (10%) 13.3% (8%) 85 0.066 0.04 0.00 −0.02 to −0.16 .16 −

  Psychological 19.7% (12%) 16.4% (10%) 16.7% (10%) 8.3% (5%) 85 −0.083 0.06 0.00 −0.22 to 0.05 .22 −

Well-being

  Negative 4.24 (3.96) 4.08 (4.02) 4.06 (4.10) 2.48 (2.72) 86 −1.38 0.58 −0.19 −2.54 to −0.23 .01 ✓ 

  Energy 4.40 (3.82) 3.48 (3.30) 4.23 (3.56) 7.31 (3.37) 86 3.57 0.64 0.32 2.29 to 4.86 <.001 ✓

  Positive 8.26 (3.33) 6.60 (3.68) 8.28 (3.06) 9.53 (3.00) 86 2.33 0.57 0.46 1.20 to 3.47 <.001 ✓

  General 20.29 (8.52) 18.15 (9.03) 20.45 (8.28) 26.36 (7.01) 86 6.98 1.30 0.38 4.39 to 9.58 <.001 ✓

Boldfacing indicates a statistically significant difference. 
A1C indicates glycated hemoglobin; B, unstandardized coefficient; b, standardized coefficient; CI, confidence interval; ✓, improvement;  
−, no improvement. 
aBaseline covariates are the corresponding baseline measure, duration of diabetes, and change to insulin. 
bControlling for interaction between baseline A1C and group: A1CBL*Group B = −0.47; SE = 0.21; 95% CI = −0.90 to −0.03; P = .03. 
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(Table 1), or the proportion of participants showing a trend 
toward improvements in glycemic control (control group = 
14/61 vs intervention group = 18/60). There were also no 
differences between participants with completed and miss-
ing follow-up data or between participants who received the 
intervention and those who did not (Figure 1). Nonpartici-
pants were still asked to attend for follow-up assessment. 

At 6-month follow-up (Table 2), there was a modest sta-
tistically significant difference in A1C of 0.4% between the 
groups (control group mean of 8.80% [SD = 1.36%] vs in-
tervention group mean of 8.41% [SD = 0.99%]; P = .04). 
Interaction effects were investigated by grouping participants 
into 3 blocks (Figure 2): (1) baseline A1C 8.0% to 8.4%, (2) 
baseline A1C 8.5% to 9.4%, and (3) baseline A1C >9.5%. 
There were no significant differences in follow-up A1C be-
tween groups in block 1 or block 2. In block 3 there was a 
statistically significant difference of 1.2% in  follow-up A1C 
levels between the groups (intervention mean of 8.70% [SD 

=1.16%], n = 15, vs control mean of 9.95% [SD = 1.31%], 
n = 15; b = –1.28, SE (b) = 0.49; P = .01; 95% confidence 
interval, = –2.29 to -0.26). There were no significant differ-
ences between the baseline A1C levels in this block 3 group.

The intervention group reported statistically significant 
changes across all illness perception dimensions except “con-
sequences” and “timeline.” Thus, the intervention group 
reported better personal control, a better understanding of 
diabetes, and an increased belief in treatment effectiveness. 
They also reported fewer symptoms and lower levels of dia-
betes concern and distress. Significantly fewer participants 
in the intervention group attributed their diabetes to genetic 
factors, whereas a significantly greater number perceived their 
diabetes to be caused by a sedentary lifestyle. The interven-
tion group also reported statistically significant improvements 
in all aspects of psychological well-being, adherence to gen-
eral dietary and exercise recommendations, diabetes self-effi-
cacy, and family support. There were no differences in fruit, 

n Table 2. Adjusted Mean Intervention Effect on Primary Outcomesa

Control Intervention

Primary Outcome Baseline Mean (SD) 6-Month Mean (SD) Baseline Mean (SD) 6-Month Mean (SD) No. B SE of B b 95% CI P Result

A1Cb 9.29 (1.13) 8.80 (1.36) 9.06 (0.96) 8.41 (0.99) 102 4.01 1.99 1.65 0.05 to 7.98 .04 ✓

Illness perceptions 

  Consequences 5.45 (3.21) 5.31 (3.21) 5.01 (3.36) 3.68 (3.13) 86 −0.66 0.51 −0.10 −1.68 to 0.35 .19 −

  Timeline 8.55 (2.42) 9.28 (2.27) 8.63 (2.31) 9.80 (1.24) 86 0.51 0.37 0.13 −0.23 to 1.25 .17 −

  Personal control 4.45 (2.77) 4.75 (3.19) 5.25 (3.01) 7.02 (2.39) 86 1.51 0.58 0.25 0.35 to 2.67 <.001 ✓

  Treatment control 6.80 (2.80) 6.64 (3.63) 7.01 (2.65) 8.41 (2.22) 86 1.49 0.61 0.23 0.26 to 2.71 .01 ✓

  Symptoms 4.37 (3.54) 5.33 (3.64) 4.20 (3.34) 3.48 (3.09) 86 −1.62 0.66 −0.23  −2.94 to −0.29 .01 ✓

  Concern 4.95 (3.61) 6.20 (3.55) 4.21 (3.68) 3.85 (3.56) 86 −1.98 0.76 −0.26 −3.49 to −0.46 .01 ✓

  Understanding 5.91 (2.99) 6.28 (2.80) 5.91 (2.78) 8.39 (1.89) 86 2.27 0.47 0.43 1.31 to 3.21 <.001 ✓

  Emotional rep. 5.09 (3.72) 5.60 (3.89) 4.25 (3.92) 3.39 (3.23) 86 −1.79 0.74 −0.24 −3.28 to −0.30  .01 ✓

Cause of illness

  Don’t know 11.5% (7%) 6.6% (4%) 16.7% (10%) 6.7% (4%) 85 −0.049 0.05 −0.08 −1.59 to 0.04 .37 −

  Overweight 44.3% (27%) 34.4% (21%) 33.3% (20%) 23.3% (14%) 85 −0.003 0.09 0.01 −0.18 to 0.17 .97 −

  Genetics 45.9% (28%) 39.3% (24%) 38.3% (23%) 21.7% (13%) 85 −0.196 0.07 −0.21 −0.34 to −0.05 <.001 ✓

  Diet factors 29.5% (18%) 32.8% (20%) 40% (24%) 35% (21%) 85 0.082 0.006 0.24 −0.05 to 0.21 .21 −

  Lack of exercise 11.5% (7%) 6.6% (4%) 6.7% (4%) 13.3% (8%) 85 0.091 0.10 0.08 −0.11 to 0.03 .38 −

  Other lifestyle 9.8% (6%) 1.6% (1%) 8.3% (5%) 6.7% (4%) 85 0.158 0.01 0.00 0.027 to 0.29 .01 ✓

  Other physical 21.3% (13%) 9.8% (6%) 16.7% (10%) 13.3% (8%) 85 0.066 0.04 0.00 −0.02 to −0.16 .16 −

  Psychological 19.7% (12%) 16.4% (10%) 16.7% (10%) 8.3% (5%) 85 −0.083 0.06 0.00 −0.22 to 0.05 .22 −

Well-being

  Negative 4.24 (3.96) 4.08 (4.02) 4.06 (4.10) 2.48 (2.72) 86 −1.38 0.58 −0.19 −2.54 to −0.23 .01 ✓ 

  Energy 4.40 (3.82) 3.48 (3.30) 4.23 (3.56) 7.31 (3.37) 86 3.57 0.64 0.32 2.29 to 4.86 <.001 ✓

  Positive 8.26 (3.33) 6.60 (3.68) 8.28 (3.06) 9.53 (3.00) 86 2.33 0.57 0.46 1.20 to 3.47 <.001 ✓

  General 20.29 (8.52) 18.15 (9.03) 20.45 (8.28) 26.36 (7.01) 86 6.98 1.30 0.38 4.39 to 9.58 <.001 ✓

Boldfacing indicates a statistically significant difference. 
A1C indicates glycated hemoglobin; B, unstandardized coefficient; b, standardized coefficient; CI, confidence interval; ✓, improvement;  
−, no improvement. 
aBaseline covariates are the corresponding baseline measure, duration of diabetes, and change to insulin. 
bControlling for interaction between baseline A1C and group: A1CBL*Group B = −0.47; SE = 0.21; 95% CI = −0.90 to −0.03; P = .03. 
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n Figure 2. Interaction Effects by Participant Group
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A1C indicates glycated hemoglobin.

n Table 3. Adjusted Mean Intervention Effect on Secondary Outcomesa

Secondary Outcome

Control Intervention

No. B      SE of B b        95% CI P ResultBaseline Mean (SD) 6-Month Mean (SD) Baseline Mean (SD) 6-Month Mean (SD)

BMI, kg/m2 32.60 (4.78) 33.88 (5.32) 32.01 (5.15) 31.57 (5.16) 87 −0.77 0.55 −0.06 −1.82, 0.39 .20 −

Systolic BP, mm Hg 138.0 (17.93) 135.85 (16.48) 139.51 (19.17) 139.72 (20.79) 95 3.47 3.61 0.09 −3.86, 10.80 .34 −

Diastolic BP, mm Hg 77.65 (10.64) 77.00 (9.91) 75.96 (9.71) 75.43 (10.32) 95 −0.34 2.01 −0.01 −4.43, 3.66 .86 −

Self-care activities
  General diet
  Five fruits/vegetables
  Fat intake
  Exercise
  Blood glucose testing
  Foot care
  Number of smokers

8.19 (4.36)
4.27 (2.32)
3.26 (2.12)
3.36 (3.26)
8.40 (5.29)
5.57 (4.77)

13/46 (28.2%)

8.42 (4.19)
3.46 (2.62)
3.51 (2.26)
3.11 (3.29)
8.82 (5.45)
5.68 (5.35)

12/45 (26%)

8.51 (4.01)
4.35 (2.36)
3.63 (2.12)
3.46 (3.81)
9.88 (4.46)
4.56 (5.13)
5/41 (8.3%)

10.63 (2.84)
4.70 (2.46)
3.36 (2.16)
5.39 (4.02)

10.70 (4.72)
6.34 (5.08)
3/41 (7%)

86
86
86
86
86
86
86

1.93
0.92

−0.26
1.93
1.31
1.06

−0.28

0.67
0.52
0.42
0.69
0.91
1.10
0.21

0.25
0.17

−0.06
0.25
0.12
0.10

−0.08

0.58, 3.28
−0.12, 1.97
−1.12 , 0.60

0.56, 3.31
−1.20, 0.70
−1.13, 3.26
−0.71, 0.21

.005b

.09

.54

.006b

.60

.96

.19

✓
−
−
✓
−
−
−

Self-efficacy 78.75 (19.06) 91.26 (28.51) 86.63 (20.85) 116.97 (18.51) 86 22.17 5.34 0.40 11.53, 32.82 <.001b ✓

Family support
  Support
  Nonsupport

26.46 (6.89)
16.22 (6.45)

20.75 (7.32)
17.56 (7.16)

24.65 (7.51)
15.45 (5.92)

24.951 (8.4)
14.68 (5.96)

86
86

4.45
−2.42

1.62
1.34

0.27
−0.18

1.21, 7.69
−5.11, 0.05

.008b

.07
✓
−

Boldfacing indicates a statistically significant difference. 
A1C indicates glycated hemoglobin; B, unstandardized coefficient; b, standardized coefficient; BMI, body mass index; BP, blood pressure; CI, confi-
dence interval; ✓, improvement; -, no improvement. 
aBaseline covariates are the corresponding baseline measure, duration of diabetes, and change to insulin. 
bControlling for interaction between baseline A1C and group: A1CBL*Group B = −0.47; SE = 0.21; 95% CI = −0.90 to −0.03; P = .03.
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vegetable, and fat intake, blood glucose testing, foot care, 
body mass index, or blood pressure (Table 3).

Process Evaluation
Process evaluation methods are detailed in the trial pro-

tocol.17 Findings indicate that the intervention was delivered 
per protocol and was acceptable to participants. Reasons for 
participants not receiving the intervention (24/60) are de-
tailed in Figure 1.

DISCUSSION
Our findings suggest that a psychological family-based in-

tervention for patients with poorly controlled type 2 diabetes 
led to improvements in glycemic control, diabetes percep-
tions, psychological well-being, self-management behaviors, 
and family support. 

However, both groups continue to have unacceptably high 
A1C levels at follow-up, with neither group achieving opti-
mal glycemic control targets. Nonetheless, the 0.4% decrease 
in A1C in this study is comparable to improvements associ-
ated with other psychosocial interventions for patients with 

diabetes,23,24 and a decrease in A1C of 0.5% is increasingly 
recognized as clinically significant. Although the numbers 
were small, patients in the most vulnerable subgroup of this 
population with poor control (baseline A1C >9.5%) showed 
the greatest improvement in A1C, with a 1.2% decrease. That 
is comparable to improvements seen after the introduction of 
new oral hypoglycemic medications.25 Arguably, the inter-
vention was most effective in those with the poorest control 
because they had the greatest scope for improvement at a psy-
chological and biologic level. As patients in this group are 
often the most challenging to manage, the approach adopted 
in this trial may be of value to clinicians and patients alike. 
A recent pharmacist-managed collaborative care intervention 
for poorly controlled diabetes also found that some patients 
benefited more than others.26 When evaluating complex in-
terventions, future research might address the question of 
what best works for whom, and under what circumstances, so 
that clinicians and service planners can target such interven-
tions more cost-effectively.

The intervention group also reported significant improve-
ments in most illness perception dimensions (except conse-
quences and timeline), indicating that patients had a more 

n Table 3. Adjusted Mean Intervention Effect on Secondary Outcomesa

Secondary Outcome

Control Intervention

No. B      SE of B b        95% CI P ResultBaseline Mean (SD) 6-Month Mean (SD) Baseline Mean (SD) 6-Month Mean (SD)

BMI, kg/m2 32.60 (4.78) 33.88 (5.32) 32.01 (5.15) 31.57 (5.16) 87 −0.77 0.55 −0.06 −1.82, 0.39 .20 −

Systolic BP, mm Hg 138.0 (17.93) 135.85 (16.48) 139.51 (19.17) 139.72 (20.79) 95 3.47 3.61 0.09 −3.86, 10.80 .34 −

Diastolic BP, mm Hg 77.65 (10.64) 77.00 (9.91) 75.96 (9.71) 75.43 (10.32) 95 −0.34 2.01 −0.01 −4.43, 3.66 .86 −

Self-care activities
  General diet
  Five fruits/vegetables
  Fat intake
  Exercise
  Blood glucose testing
  Foot care
  Number of smokers

8.19 (4.36)
4.27 (2.32)
3.26 (2.12)
3.36 (3.26)
8.40 (5.29)
5.57 (4.77)

13/46 (28.2%)

8.42 (4.19)
3.46 (2.62)
3.51 (2.26)
3.11 (3.29)
8.82 (5.45)
5.68 (5.35)

12/45 (26%)

8.51 (4.01)
4.35 (2.36)
3.63 (2.12)
3.46 (3.81)
9.88 (4.46)
4.56 (5.13)
5/41 (8.3%)

10.63 (2.84)
4.70 (2.46)
3.36 (2.16)
5.39 (4.02)

10.70 (4.72)
6.34 (5.08)
3/41 (7%)

86
86
86
86
86
86
86

1.93
0.92

−0.26
1.93
1.31
1.06

−0.28

0.67
0.52
0.42
0.69
0.91
1.10
0.21

0.25
0.17

−0.06
0.25
0.12
0.10

−0.08

0.58, 3.28
−0.12, 1.97
−1.12 , 0.60

0.56, 3.31
−1.20, 0.70
−1.13, 3.26
−0.71, 0.21

.005b

.09

.54

.006b

.60

.96

.19

✓
−
−
✓
−
−
−

Self-efficacy 78.75 (19.06) 91.26 (28.51) 86.63 (20.85) 116.97 (18.51) 86 22.17 5.34 0.40 11.53, 32.82 <.001b ✓

Family support
  Support
  Nonsupport

26.46 (6.89)
16.22 (6.45)

20.75 (7.32)
17.56 (7.16)

24.65 (7.51)
15.45 (5.92)

24.951 (8.4)
14.68 (5.96)

86
86

4.45
−2.42

1.62
1.34

0.27
−0.18

1.21, 7.69
−5.11, 0.05

.008b

.07
✓
−

Boldfacing indicates a statistically significant difference. 
A1C indicates glycated hemoglobin; B, unstandardized coefficient; b, standardized coefficient; BMI, body mass index; BP, blood pressure; CI, confi-
dence interval; ✓, improvement; -, no improvement. 
aBaseline covariates are the corresponding baseline measure, duration of diabetes, and change to insulin. 
bControlling for interaction between baseline A1C and group: A1CBL*Group B = −0.47; SE = 0.21; 95% CI = −0.90 to −0.03; P = .03.
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accurate and positive view of diabetes. Our results are consis-
tent with results of the small number of interventions in other 
illness populations that have had similar success in changing 
illness perceptions.27 baseline scores on the timeline dimen-
sion indicated that participants had an accurate view of dia-
betes as a chronic condition; thus, there was little scope for 
improvement. With regard to consequences, there was a sig-
nificant improvement in the intervention group when non-
participants were excluded from the analysis. 

There was little scope for changes in blood pressure, as 
both groups had acceptable control at baseline. The lack of 
any change in body mass index is in keeping with other family 
intervention studies23 and highlights the difficult task faced 
by patients in controlling their weight. The lack of improve-
ments in specific self-management behaviors may have arisen 
as participants were given the opportunity to select the be-
haviors targeted for change. This raises questions about in-
terventions that emphasize patients’ own goals for change, 
as specific self-management behaviors (eg, foot care) may be 
undervalued and not addressed. 

Strengths and Limitations
The key strengths of this study include its firm theoreti-

cal base, its mixed-methods approach, its multidisciplinary 
team input, and its adherence to the high-quality practices 
recommended for randomized controlled trials.28 These fac-
tors, as well as the pattern of improvements across primary and 
secondary outcomes, suggest that internal validity was high. 
However, given the high “did not attend” rates at recruitment 
clinics, and the consistent association between infrequent 
clinic attendance and adverse clinical outcomes,29 it is likely 
that the most vulnerable of those with poor glycemic control 
(ie, those who default from care) were not recruited. However, 
it was not possible to analyze this group, as we had no consent 
to access their records. Additionally, in terms of controlling 
for medication change, only a change from oral hypoglyce-
mic agents to insulin was included in the analysis. It was not 
possible to collect data on other types of medication changes, 
although this is an important factor that future studies may 
want to consider. Also, the current study would ideally have 
included a longer follow-up (eg, +12 months) to investigate 
whether observed improvements were maintained. 

We were unable to identify from the literature any other 
home-based interventions for patients with poorly controlled 
type 2 diabetes. However, home-based interventions for other 
groups30 have been found to be acceptable and convenient to 
patients, and may help to educate family members and encour-
age family involvement in disease management. Such inter-
ventions may also be more effective at accessing vulnerable 
populations, including the elderly, ethnic minorities, patients 

from socially deprived areas, patients with multimorbidity, 
and those who fail to attend regular clinic-based care. The in-
creased costs associated with home-based interventions, how-
ever, ought to be balanced against their overall effectiveness. 
Future studies may consider implementing this kind of inter-
vention in a clinic setting, alongside a full cost-effectiveness 
analysis, to determine whether it has similar positive effects. 
While this intervention was delivered by a psychologist, oth-
er health professionals could be trained to deliver it in other 
contexts. This is an important consideration in terms of the 
effective future implementation of such psychological inter-
ventions into routine care. 

Without a patient-only intervention arm, it was not pos-
sible to conclusively elucidate the effects of including a family 
member. However, the robust theoretical framework underly-
ing the intervention, coupled with appropriate process and 
outcome measures, suggests that the family member was 
a key active ingredient. The majority of the sample (75%) 
nominated their spouses, and the remaining proportion pro-
posed their children. The study was not powered to detect 
whether there were any differences in outcomes depending 
on the family relationship, and this factor may be an area for 
future research. Eight patients did not receive the interven-
tion because their family member declined to participate. It 
is possible that mobilizing family support is most important in 
this group. However, it also may be possible to deliver the in-
tervention to these patients individually. Although additional 
arms increase trial complexities and costs, it may be worth-
while to conduct future studies comparing a family interven-
tion with a patient-only intervention. 

Finally, it must be noted that the delivery of this interven-
tion was challenging and time consuming, due in part to the 
difficulties in accessing participants despite repeated efforts. 
Clinicians and service planners will recognize the existence 
of a hard-to-reach group of high-risk patients who frequently 
require unplanned care with repeated hospital admissions to 
deal with the complications of poor control. Continued per-
sistence and flexibility may be the solution to accessing these 
vulnerable populations in both research and clinical settings, 
although these interventions initially may be more costly and 
time consuming. In the long term, such interventions may 
improve illness outcomes for patients, thereby reducing costs 
and improving quality of life for patients and families.

CONCLUSIONS
This study indicates that targeting inaccurate and/or nega-

tive beliefs about poorly controlled type 2 diabetes, in the 
home setting and in the presence of a family member, can 
change illness perceptions and improve poor glycemic con-
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trol, self-management, psychological well-being, and family 
support. Given the resource-intensive nature of this interven-
tion and the modest improvement in glycemic control, future 
studies are needed to assess the effectiveness of the delivery of 
this type of intervention delivered in alternative settings, and 
by other health professionals. Tailoring these kinds of inter-
ventions to those with the poorest of control may deliver the 
most benefit, at least in the short term.
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