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Abstract

Aims To develop the first psychometrically validated Diabetes Treatment Satisfaction Questionnaire for
in-patients (DTSQ-IP) and examine determinants of in-patient diabetes treatment satisfaction.
Methods We studied 366 in-patients with insulin-treated diabetes at a single UK centre. We developed
a 19-item DTSQ-IP to assess in-patient diabetes treatment satisfaction, and collected data on in-patient
length of stay (LOS) and in-patient care at the same time.
Results Psychometric analyses including Principal Components Analysis and Cronbach’s alpha
reliability coefficient showed that a single satisfaction score (excluding two items scored individually)
can be computed for the entire DTSQ-IP indicating very good internal consistency reliability (0.92). The
DTSQ-IP detected considerable dissatisfaction with meal choice and timing (13.7% of in-patients would
never have chosen similar meals at home), and with in-patient hypoglycaemia (35.3% felt that their
blood sugars were too low most of the time). In-patients on surgical wards, women, and those long
established on insulin were significantly more dissatisfied, particularly with competence of hospital staff.
Patients who administered their own insulin were not significantly less dissatisfied overall, but were so
with the choice of meals (p = 0.005). Multiple regression analysis produced a model accounting for
8.2% of variability in DTSQ-IP (r = 0.29; p = 0.0058) and 21.7% of variability in LOS (r = 0.46; p =
0.0001).
Conclusions The DTSQ-IP is a novel, psychometrically validated and sensitive tool that adds to the
DTSQ portfolio. The DTSQ-IP facilitates efforts to assess and improve treatment satisfaction in inpatients with diabetes.
Keywords diabetes, in-patients, length of stay, questionnaire, satisfaction
Abbreviations DISN, diabetes in-patient specialist nurse; DTSQ-IP, Diabetes Treatment Satisfaction
Questionnaire for in-patients; LOS, length of in-patient stay; MDI, multiple daily insulin
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Introduction
Up to 10% of unselected in-patient populations have diabetes (1-3), and the clinical and financial
importance of good in-patient diabetes care are well recognised (4-6). High levels of in-patient
dissatisfaction with the quality of in-patient diabetes care have been described (7,8), but this has not
been analysed in any structured way. For example, we do not know how duration of diabetes or insulin
use, loss of control over insulin injections, poor blood glucose control, poor quality of meals, or staff
competence, influence in-patient diabetes treatment satisfaction. In-patients with diabetes stay in
hospital longer, regardless of the cause of admission (1-3) and intuitively one would expect that
variables contributing to in-patient diabetes treatment dissatisfaction would also contribute to prolonged
in-patient length of stay (LOS) (1-3).
The original Diabetes Treatment Satisfaction Questionnaire (DTSQ) was designed to measure patient
satisfaction with diabetes treatment (9-11). The latest version of the DTSQ for adults (there are
separate versions for teenagers and parents of younger children) is suitable for people with Type 1 or
Type 2 diabetes and consists of a six-item scale assessing treatment satisfaction, with two additional
items assessing perceived frequency of hyperglycaemia and hypoglycaemia. The DTSQ has been used
extensively with out-patients with diabetes to assess patient satisfaction with diabetes treatment and
changes in treatment (12-17), and has been recommended by the World Health Organisation and the
International Diabetes Federation for assessing outcomes of diabetes care (18). However, the in-patient
experience of patients with diabetes is different, and complicated by intercurrent illness, loss of control
over diet and medication, and by dependence on ward staff who may have had limited training in
diabetes care. There has been no previous attempt to develop a psychometrically validated instrument
to capture the views of in-patients with diabetes. This is an important omission, as quantifying the level
and causes of in-patient dissatisfaction with diabetes treatment is a necessary first step to improving inpatient diabetes care. It could also be useful economically to look at relationships between in-patient
diabetes care, treatment satisfaction, and prolonged in-patient LOS.
We have now developed and psychometrically validated a diabetes treatment satisfaction
questionnaire specifically for in-patients (DTSQ-IP), derived from the original DTSQ for out-patients
(10,11), and examined the determinants of DTSQ-IP scores in a large, in-patient population with
diabetes.

Patients and Methods
Development of the initial DTSQ-IP
As part of in-patient diabetes service improvement at the Norfolk and Norwich University Hospital NHS
Trust, we wished to survey in-patient diabetes treatment satisfaction. The initial DTSQ (12-17) was
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expanded by EW, MJS and CB to include additional items relating specifically to aspects of in-patient
diabetes treatment and the instructions were adapted to direct patients to think only about treatment
during their current hospital stay. These additional aspects were initially identified by EW in exploratory
discussions with 15 in-patients with insulin-treated diabetes managed on surgical or medicine-for-theelderly wards, a diabetes in-patient specialist nurse team, and ward staff involved in diabetes care. This
first draft was then sent for comments from patient representatives on local clinical diabetes networks,
and from a clinical team of 12 diabetes specialist physicians and specialist diabetes nurses at Norfolk
and Norwich University Hospital. No changes were suggested at this stage, and the draft was tested on
85 in-patients with diabetes at this site (46 questionnaires returned). The draft DTSQ-IP was further
refined and then used in a wider population.
Population and overall study design
All data in the validation survey were obtained in the 989-bed Norfolk and Norwich University Hospital
NHS Trust, Norwich, UK. Since 2002, a diabetes in-patient specialist nurse (DISN) has been in post,
supporting management for all in-patients with diabetes and this service has been described elsewhere
(1). In-patients referred to the DISN service were the subject of this survey. Between 1st February 2004
and 30th October 2005 the DISN gave all direct patient contacts (n = 770) the newly piloted DTSQ-IP,
asked all patients to complete this questionnaire anonymously and return the papers to the ward staff
on the day of discharge. Of this primary population, 408 (53%) returned questionnaires, of whom 366
were aware that they had been insulin treated at some point during their in-patient stay. These 366
patients provided the data for this analysis as those who were unaware of insulin treatment, or who did
not receive insulin, were unable to answer insulin-related questions in the DTSQ-IP. At the same time
as patients completed the DTSQ-IP, they provided written information on their age, sex, length of inpatient stay, diabetes care before admission (location of care and insulin use) and duration of diabetes
and insulin use prior to admission. We also asked patients to record any surgical procedure, if they
were cared for on medical or surgical wards, who measured their blood glucose levels during their inpatient stay (patient or staff) and who gave insulin injections (patient or staff).
Data analysis
All data are shown as a mean and standard deviation (SD) or as a median and interquartile range [IQR].
Differences between groups were analysed by unpaired t-test or Mann Whitney U-test, as appropriate.
The main dependent variables were composite DTSQ-IP score and LOS (days); stepped multiple
regression analyses were undertaken to determine contributors to variability in these dependent
variables, with entry of each independent variable into the multiple regression if they were significantly
related (p < 0.05) to the dependent variable on simple linear regression.
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Results
Clinical features (Table 1)
The clinical features of the study group (n=366) are shown in Table 1. As some patients were uncertain
about the classification of their diabetes (as Type 1 or Type 2), in their anonymously returned
questionnaires, all patients were therefore classified as ‘insulin treated’ prior to admission (n = 280;
76.8%), or receiving insulin for the first time as an in-patient (n = 86; 23.2%). The latter group included 48
participants (14.1 %) who had newly diagnosed insulin-treated diabetes.
Psychometric evaluation of the DTSQ-IP: exploratory factor analysis and internal consistency
reliability
Detailed psychometric evaluation of the DTSQ-IP is summarised in the supplementary materials
(Appendix S1; Table S1-S4) available at http://www.diabetes.org. In summary, principal components
analysis was conducted on all 19 DTSQ-IP items to investigate the structure of the questionnaire and
determine whether a single total In-patient Treatment Satisfaction Score was indicated, with all items
loading more than 0.4 onto a single component. Any items that have lower loadings do not belong to the
primary construct of treatment satisfaction and need to be excluded, analysed separately or, if they load
highly with other items on another component, included in a separate subscale. All of the items, except
items 2 (perceived frequency of hyperglycaemia) and 3 (perceived frequency of hypoglycaemia), loaded
highly onto the single component. The internal consistency reliability of the DTSQ-IP was tested using
Cronbach’s alpha statistics. The overall scale alpha improved to 0.92 (from 0.89) when items 2 and 3
were removed from the reliability analyses and all item-total correlations exceeded 0.47, far exceeding
the minimum of 0.2 recommended by Kline [25] as evidence that items belong together on a scale. All
items contributed to the internal consistency reliability of the measure as shown by the reduction in
alpha if any item is deleted (Appendix 1 online). The total In-patient Treatment Satisfaction Score can,
therefore, be computed as the sum of the 17 DTSQ-IP items (i.e. all items except items 2 and 3), with a
possible composite score range of 0 to 102.
DTSQ-IP scale and item scores (Table 2)
The overall mean DTSQ-IP composite score was 79.2±16.5 out of a possible maximum of 102, and the
majority of in-patients expressed high levels of satisfaction with each DTSQ-IP item (Table 2). However,
51.3% scored 6 or 5 on item 3, indicating that they felt their blood glucose levels were too low for much
of the time. This compares with 20.9% scoring 6 or 5 on item 2, indicating that they felt their blood
glucose levels were too high for much of the time. Thus, hypoglycaemia was a greater concern than
hyperglycaemia. A major area of dissatisfaction was available meal choices, where 21.1 % indicated
that they would never or rarely have made similar meal choices at home (item 13: scores 0 and 1). Only
5

27.3% of in-patients said they would often have made similar meal choices at home (item 13: scores 5
and 6). A substantial minority of in-patients also expressed extreme dissatisfaction with the choice of
meals available (12.6%; item 12: scores 0 and 1) and appropriateness of meals considering their
insulin treatment (12.3%; item 14: scores 0 and 1). The lowest mean score for any of the 17 scale items
was for choice of meals (3.2±1.9).
Determinants of DTSQ-IP composite score (n=366)
There were significant inverse relationships between a higher DTSQ-IP score and sex (in that women
reported greater dissatisfaction ; r = - 0.11; p = 0.041), duration of diabetes (r = - 0.14; p = 0.008),
length of in-patient stay (r = - 0.15; p = 0.005), number of insulin injections used per day before
admission (r = - 0.13; p = 0.01), duration of insulin use before admission (r = - 0.12; p = 0.02), and being
managed on a surgical ward (r = - 0.12 ; p = 0.02). These relationships indicate poorer satisfaction
scores in women, in-patients with longer duration of diabetes, those with longer length of in-patient stay
and those using more insulin injections per day prior to admission. Multiple regression produced a
model accounting for 8.2% of variability in DTSQ-IP score (r = 0.29; p = 0.006), but only length of inpatient stay (t = - 2.24; p = 0.01) and the number of insulin injections used per day before admission (t =
- 2.24; p = 0.02) remained significant independent contributors to a lower DTSQ-IP score in this model.
In the smaller population with a recorded in-patient stay of 0 – 14 days (n = 272; derived from
median length of stay ± one interquartile range), only the number of insulin injections per day before
admission (r = - 0.137; p = 0.02), and being managed on a surgical ward (r = - 0.139; p = 0.023) were
significantly related to a lower DTSQ-IP score indicating reduced satisfaction. Multiple regression
demonstrated that surgical ward management was the only variable independently related to DTSQ-IP
score (t = - 2.02; p = 0.044) suggesting that management on surgical wards is associated with less
satisfaction with diabetes treatment compared to management of patients on medical wards.
Determinants of in-patient length of stay (n=366)
Multiple regression produced a model that accounted for 21.7% of variability in LOS (r = 0.46; F = 15.7;
p = 0.0001), and having surgery (t = - 4.83; p < 0.0001), admission not due to diabetes (t = + 3.75; p =
0.0002) and having fewer daily insulin injections before admission (t = - 3.29; p = 0.001) were
independent contributors to this model, indicating a longer LOS was associated with having surgery,
being admitted for reasons felt to be unrelated to diabetes, and having fewer insulin injections daily
before admission.
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Differences between medical and surgical inpatients in DTSQ-IP scores
There were no significant differences in DTSQ-IP scores between in-patients undergoing surgery (n =
90) and those not (n = 275; p > 0.1). However, DTSQ-IP composite score was lower showing less
satisfaction for in-patients on surgical wards (n = 91) compared with those on medical wards (n = 271)
(75.9±18 vs. 80.8±15, respectively; p = 0.02). The only individual DTSQ-IP item that showed significant
differences between patients on the different wards was in-patient perceptions of staff knowledge of
diabetes equipment which was poorer on surgical compared with medical wards (4.3±1.9 vs. 5.2±1.3
respectively; p < 0.0001). This suggests that surgical patient dissatisfaction with their diabetes treatment
related more to staff competencies on surgical wards, rather than to having surgery.
Differences in DTSQ-IP total and item scores between in-patients who self administered their
insulin injections and those who did not.
There were no significant differences in DTSQ-IP composite score (all p > 0.1) between in-patients who
administered their insulin themselves (n=130), those who had their insulin administered by nursing staff
(n=164), or those where both in-patient and nursing staff administered insulin (n=68). Patients who
administered their own insulin, however, had significantly worse scores than other groups on two of the
DTSQ-IP items. First, in-patients who gave their own insulin reported more dissatisfaction with
hypoglycaemia than in-patients whose insulin was given by both staff and patient (item 3; mean 3.9±1.8
vs. 2.2±1.4, respectively; p = 0.001). Secondly, patients who gave their own insulin described
significantly less satisfaction with the choice of meals available (item 12) compared with those who were
receiving insulin from nursing staff (3.6±1.8 vs. 4.2± 1.8, respectively; p = 0.005).
DTSQ-IP scores for in-patients who self monitored their blood glucose and those who did not
There were no significant differences in DTSQ-IP composite score or for item 10 (how satisfied are you
with the monitoring of your diabetes?) (all p > 0.1) between in-patients who measured their own blood
glucose (n=31), those for whom ward nurses measured blood glucose levels (n=252), or those where
both in-patient and nursing staff measured blood glucose levels (n=73).
Differences in DTSQ-IP total score by insulin experience
In-patients who received insulin for the first time during their admission (n=84) had significantly higher
DTSQ-IP scores (82.8 [14.1]), indicating greater satisfaction than those who were insulin experienced
and had been receiving insulin for one or more years (77.4±17.5; p < 0.01). The most significantly
different score was for item 16 (staff knowledge of diabetes equipment), where insulin-experienced inpatients were significantly more dissatisfied than those new to insulin (4.0±1.8 vs. 4.7±1.6, respectively;
p = 0.001)
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Discussion
This survey of 366 inpatients with insulin-treated diabetes allowed us to validate psychometrically the
DTSQ-IP, and analyse relationships between diabetes management, diabetes treatment satisfaction and
in-patient LOS. The DTSQ-IP is the first psychometrically validated instrument for assessing in-patient
diabetes treatment satisfaction. Battacharyya et al (19) reported using an adaptation of the DTSQ designed
for in-patients and called the IPSQ, but used an unauthorised version of the DTSQ with several errors,
including scales from 1 to 6 instead of the original 0 to 6, an inappropriate method of scoring, and additional
items designed for the IPSQ which included items that were not concerned with satisfaction. Other than
this, there are no published data on quantifying in-patient diabetes treatment satisfaction, despite the
millions of patients admitted each year to UK, European and USA Hospitals alone (1- 3).
The dominant area of concern was patients feeling their blood glucose levels had been too low
(item 3, Table 2), with more than half of this sample of patients giving the highest (worst) two levels of
rating for this item. Hyperglycaemia, item 2, was reported to be less of a problem, but nevertheless 21%
of patients indicated the highest (worst) two levels of rating (Table 2). All participants had seen a DISN,
and uncontrolled hyperglycaemia or hypoglycaemia are indications for referral to a DISN at our centre
(1), so there may be referral bias in this sample for these items. The level of dissatisfaction we found
with poor in-patient glycaemic control (particularly low blood glucose levels) may be understood in the
light of dissatisfaction with the timing of insulin and quality and timing of meals. It was striking that 21%
of in-patients said that they would never, or rarely, have made similar meal choices at home, and a
significant minority were extremely dissatisfied with meal timing, appropriateness of the meal for
prescribed insulin, or with the suitability of meal content. Although these are observational data, it is
likely that this level of dissatisfaction with meal times and content in insulin-treated patients would be a
significant contributor to glycaemic variability and hypoglycaemia risk. This dissatisfaction would be
amplified by the common practice reported in the literature of nursing staff giving insulin doses based on
blood glucose measurements taken more than 30 minutes before insulin administration, or not within
the recommended time before food intake (20,21). Many UK hospitals impose what is felt to be a
‘healthy’ diet on patients during their short in-patient stay, which may be an inappropriate novelty for
many in-patients and a potential hypoglycaemic hazard for patients managed with insulin.
There was a wide range of practice in who gave insulin doses (35.7% of patients gave their own
insulin) and who monitored blood glucose (8.9% by patient alone), but there was no difference in
DTSQ-IP score between groups defined by who gave insulin or monitored blood glucose levels. In this
particular hospital, insulin-experienced in-patients can continue to give their own insulin once nursing
staff have confirmed patient competencies and desire to do this. This option of patient choice may have
contributed to lack of difference in overall DTSQ-IP scores between those who self-administered their
insulin and those who did not – i.e. patients’ diabetes treatment preferences are being met in this
respect. Patients self-administering insulin or self-monitoring their blood glucose levels were, however,
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significantly more dissatisfied with availability of meals and choice of meals. While many patients had
the choice to self-manage insulin and self-monitor blood glucose, they had little or no control over meal
times and content, which were determined by the institution, and choices were limited. This may well
have contributed to less satisfaction with meal-related items among patients self-managing their insulin
and blood glucose monitoring.
We also found that insulin-treated patients who underwent surgery did not differ in overall
DTSQ-IP scores from patients not having surgery, but that being managed on a surgical ward was a
significant marker for poorer mean DTSQ-IP scores. Less satisfaction with staff competencies in
handling diabetes equipment was the principal DTSQ-IP item difference in patients managed on
surgical wards (item 16). This suggests that it is training and competencies in diabetes care among staff
on surgical wards, rather than having surgery, that contribute to poor DTSQ-IP scores. This observation
has implications for the training of all surgical ward staff. We also observed that significantly lower
average DTSQ-IP scores in insulin-experienced in-patients was in large part due to dissatisfaction with
staff competencies in this area. Insulin-experienced patients are in a better position to recognise lack of
staff competence than are patients with no prior experience of insulin.
We were surprised that in the total sample we could find a model that accounted for only 8.2%
of variability of DTSQ-IP scores, and that a high number of insulin injections on admission was the only
diabetes care variable significantly contributing to dissatisfaction shown in lower DTSQ-IP scores. More
detailed data collection on in-patient diabetes care in relation to variability in DTSQ-IP should improve
this estimate and help to identify the sources of dissatisfaction. For example, we did not collect data on
use of subcutaneous insulin ‘sliding scales’, which have been reviewed adversely (22), and
relationships with treatment satisfaction score. The Norfolk and Norwich University Hospital (and half of
all UK hospitals) still support the use of subcutaneous insulin sliding scales (23), which use fixed insulin
dose algorithms that determine an insulin dose independently of clinician judgement or patient choice.
In addition, this study did not collect data on discharge diagnosis, and it is possible that this would
contribute to improve the value of DTSQ-IP data; for example patients undergoing abdominal surgery
and not eating for 48 hours may have different DTSQ-IP scores from those of patients having lower limb
vascular surgery.
The USA National discharge data described an excess mean in-patient LOS of 2.0 days in
middle-aged diabetes in-patient populations (2), and there are equivalent data from local populations (1,
3). The causes of this excess LOS are unclear, but as LOS can be reduced to some extent by
enhanced in-patient diabetes care (1), some must be due to poor diabetes management (1). However,
there are no data that have examined contributors to variability in LOS in a more general diabetes inpatient population. It is interesting that the group treated with multiple daily insulin (MDI) injections on
admission had a poorer DTSQ-IP score overall, but that an MDI regimen was significantly
independently associated with shorter LOS. Thus, patients experienced in using multiple injections find
9

their in-patient stay less satisfactory, but an MDI regimen is associated with earlier discharge. Patients
on MDI had a longer duration of diabetes, and had been treated with insulin for significantly longer (data
not shown, p < 0.0001) than those managed with once or twice daily insulin prior to admission. It is
possible that these more insulin-experienced MDI patients are more aware of deficiencies in staff inpatient management, yet more able to avoid glycaemic variability during recovery when re-established
on their usual insulin regimens.
There are limitations to this study. In particular, the DTSQ-IP study population was an insulintreated population seen by a DISN as part of an enhanced in-patient diabetes service, and present
observations may not be applicable to patients who do not receive insulin during their in-patient stay, or
who were not felt by ward staff to need enhanced in-patient diabetes care (1). It is also unclear if the data
reflect experiences of diabetes in-patients from different ethnic backgrounds. At the time of this study, the
DTSQ-IP was only available in English and only those patients reading and writing English fluently could
participate. The DTSQ-IP is not designed to be used in children or adolescents, in individuals not receiving
insulin at some point in their in-patient stay, or by in-patients not seen by a diabetes specialist nurse. It
should also be stressed that these data are observational and cross-sectional, and there is a pressing
need for prospective controlled studies evaluating specific interventions to improve DTSQ-IP scores along
with other key outcomes. The diabetes care data collected at the same time as the DTSQ-IP did not
include detail on use of sliding scale insulin, perioperative management guidelines used, insulin / dextrose
regimens used in patients with acute coronary syndromes, discharge diagnoses, the use of alternatives to
oral food intake and patient understanding of sources of nutrition, or on cognitive changes related to
anaesthesia and medication.
Since the present study was conducted, we have undertaken further qualitative work to adapt the
DTSQ-IP to include items of particular concern to British South Asians with diabetes (adding items
concerned with privacy and with communication with staff) and have linguistically validated the
questionnaire into five South Asian languages for use in a nationwide study of 58 UK hospitals. This
national study, now in the early stages of data collection, will deal with many of the limitations of the
present preliminary study.
In conclusion, we have developed and validated a novel DTSQ-IP and quantified the high levels
of in-patient diabetes treatment dissatisfaction in an insulin-treated population for the first time. The
DTSQ-IP is sensitive enough to detect significant differences in satisfaction between groups and
relationships with process of diabetes care. The DTSQ-IP will be a useful instrument in conducting
trials to evaluate interventions to reduce LOS and improve in-patient satisfaction with diabetes care.
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Table S2. DTSQ-IP: Forced Principle Components Analyses (PCA) (single factor solution).
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Table 1 Characteristics of insulin-treated inpatients with diabetes who completed an in-patient
DTSQ-IP after review by a diabetes in-patient specialist nurse.

Number
M:F
Age range (years) 16 -25
26 – 36
37 – 47
48 – 58
59 – 69
≥70
In-patient length of stay (days)
Registered for hospital outpatient care
Diabetes duration (years) *
Insulin received for first time on admission
Insulin treated prior to admission
Duration of insulin treatment (years) *

366

211 (57.6%) : 155 (42.3 %)
22 (6.1 %)
32 (8.8 %)
33 (9.2 %)
45 (12.5 %)
92 (25.5 %)
136 (37.7 %)
7.0±7.0
238 (67.4%)
17.1±12.0
86 (23.4 %)
280 (76.6%)
14.6±14.0

Undergoing surgery
Medical ward: surgical ward
Blood glucose monitoring by:

91 (24.8%)
271 (74.8 %) : 91 (25.1 %)

Patient alone
Nursing staff
Both
Insulin given by:
Patient alone
Nursing staff

31 (8.5 %)
257
76 (20.9 %) (70.6 %)

Both

130 (35.7 %)
165 (45.3 %)
69 (18.9 %)

Data shown as mean±SD, as median [IQR], or as n (%). There is a slightly smaller number than total of 366 in
some cells due to non-completed or illegible returns.
* Diabetes duration and duration of insulin use in in-patients not receiving insulin for the first time
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Table 2. Frequency of response (%) to each item of the DTSQ-IP in 366 insulin-treated in-patients with
diabetes.
Frequency of response (%)
Item and score

0

1

2

3

4

5

6

(1) How satisfied are you with your current treatment?

1.1

1.6

1.4

7.4

9.3

27.6

51.6

(2) How often have you felt that your blood sugars have been
unacceptably high recently?
(3) How often have you felt your blood sugars have been
unacceptably low recently?
(4) How convenient have you been finding your treatment to
be recently?
(5) How flexible have you been finding your treatment to be
recently?
(6) How satisfied are you with your understanding of your
diabetes?
(7) Would you recommend this form of treatment to someone
else with you kind of diabetes?
(8) How satisfied would you be to continue with your present
form of treatment?
(9) How satisfied are you with your current diabetes treatment
plan?
(10) How satisfied are you with the monitoring of your
diabetes?
(11) How satisfied are you with the availability & timing of
snacks & meals?
(12) How satisfied are you with the choice of meals available?

20.9

18.9

15.0

16.1

8.2

7.6

13.3

3.7

6.0

10.0

14.5

14.5

16.0

35.3

1.9

1.6

4.9

10.7

15.1

28.2

37.5

1.4

0.8

5.5

15.0

15.6

28.7

33.1

0.5

1.6

3.3

6.3

16.1

30.3

41.8

3.8

1.4

1.4

8.2

10.1

25.2

49.9

1.4

1.4

2.7

7.7

13.7

32.2

41.0

1.4

0.8

1.6

8.2

13.4

29.0

45.6

1.4

0.8

1.6

8.2

13.4

29.0

45.6

3.3

3.3

6.3

9.3

21.3

22.1

34.4

7.4

5.2

6.8

14.8

20.5

19.1

26.2

(13) How often would you make a similar meal choice at
home?
(14) How appropriate are the meals considering your insulin
treatment?
(15) How satisfied are you with the timing of your insulin in
relation to meal times?
(16) How satisfied are you with the staff knowledge of your
diabetes equipment?

13.7

7.4

12.6

18.6

20.5

13.1

14.2

6.0

6.3

8.2

13.7

18.6

23.2

24.0

4.1

4.6

5.5

10.4

13.1

25.4

36.9

1.9

3.0

3.3

6.3

11.7

24.0

49.7

(17a) number of visits?

1.1

4.9

5.7

8.7

12.3

23.5

43.7

(17b) time spent with you?

0.8

1.9

3.0

8.7

9.8

26.0

49.7

(17c) clarity of information?

1.4

0.5

2.7

7.1

9.3

22.7

56.3

How satisfied are you with your contacts with (the DISN)
in terms of

DTSQ-IP ©Professor Clare Bradley 19.1.04

In all items, except items 2 and 3, 0 indicates lowest item satisfaction, and 6 highest item satisfaction. Response
options (RO) for items 1, 6 & 8: ‘0’, very dissatisfied to ‘6’= very satisfied. RO for items 2 & 3: ‘0’, none of the time to
‘6’, most of the time. RO for item 4: ‘0’, very inconvenient to ‘6’, very convenient. RO for item 5: ‘0’, very inflexible to
‘6’, very flexible RO for item 7: ‘0’, no, I would definitely not recommend the treatment ‘6’, yes, I would definitely
recommend the treatment. RO for all items except items 13 & 14: ‘0’, very dissatisfied to ‘6’, very satisfied. RO for
item 13: ‘0’, none of the time to ‘6’, often and ‘0’, not at all appropriate to ‘6’, very appropriate for item 14.
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Appendix S1. Principle Components Analysis
Principal Components Analysis (PCA) with varimax rotation, based on the correlation matrix was conducted on all
19 DTSQ-IP items (N=366) to determine the structure of the DTSQ-IP. Table A (PCA 1) shows this initial
analysis. PCA 1 revealed 4 components with double loadings for 2 items [indicated by‘d’ in Table A where they
can be seen to load >0.4 on two components]. Items 2 (perceived frequency of hyperglycaemia) and 3 (perceived
frequency of hypoglycaemia) loaded well on the fourth component while all other items showed quite poor
loadings on this particular component. It is recommended that items 2 and 3 be assessed individually while
analysing data from the original DTSQ on which the design of the DTSQ-IP was based. In the next step, PCA 2
with a forced single-factor solution was conducted on all 19 DTSQ-IP items [Table B] to determine whether a
single total Inpatient Treatment Satisfaction Score was indicated, with all items loading >0.4 onto a single
component. As expected, all items, except items 2 and 3, loaded highly onto this single component.
Subsequently, items 2 and 3 were removed from the PCA and loadings were reassessed for the remaining 17
items on a single component [PCA 3 in Table B ]. Results showed that all 17 items loaded well onto the single
component (each factor loading >0.4). The internal consistency reliability of the DTSQ-IP was tested using
Cronbach’s alpha statistics. First, reliability analysis was conducted including all 19 DTSQ-IP items. As expected,
item-total correlations for all items (except items 2 and 3) were well above the minimum satisfactory level of 0.2
recommended by Kline (25) [Table C]. Items 2 and 3 also detracted from the overall scale alpha (0.89). These
findings were in line with results from the PCA showing that items 2 and 3 should be analysed individually while
computing a total score for other items of the DTSQ-IP. Next, item 2 and 3 were removed from the reliability
analysis. The scale alpha improved to 0.92 (from 0.89) and all item-total correlations were well in excess of the
minimum 0.2. All items contributed to the internal consistency reliability of the measure as shown by the reduction
in alpha if any item is deleted [Table D]. The total Inpatient Treatment Satisfaction Score can therefore, be
computed as the sum of the 17 DTSQ-IP items (i.e. all items except items 2 and 3), with a possible score range
of 0 to 102. The number of missing values that can be tolerated in the scale identified above (not including items
2 and 3) was determined by removing first the item within the scale whose removal caused the greatest fall in the
scale alpha. This is the strongest item and it is the worst possible case for internal consistency if this item is
missed. Cronbach’s alpha was then calculated without this item. If the alpha remained above 0.8, the item whose
removal next causes the greatest fall in the scale alpha was removed and Cronbach’s alpha was re-computed.
This process was repeated cyclically until the scale alpha fell below 0.8. Based on these analyses, it was
revealed that up to eight items could be tolerated as missing from the DTSQ-IP before the alpha fell below the
recommended 0.8 value. Thus, if 9 or more items are missed, then the total Inpatient Treatment Satisfaction
Score should not be computed for that particular participant. In cases where participants had missed a tolerable
number of items (i.e. eight items or fewer not including items 2 and 3), an average score was computed using the
remaining item scores (for each participant separately), to replace the missing item(s) score(s).
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Table S1. DTSQ-IP: Principal Components Analysis (Unforced) of all 19 items
PCA 1
4 components with Eigenvalues >1
(63.8% of variance)
Item summary

1

2

3

4

(1) …current?

.645

.361

.181

-.008

(2) …unacceptably high?

.186

-.034

-.065

-.732

(3) …unacceptably low?

.168

-.032

.022

.752

(4) …convenient?

.723

.290

.032

.000

(5) …flexible?

.621

.313

.179

.086

(6)…understanding?

.555

.052

.271

-.072

(7)…recommend?

.705

.149

.339

.010

(8)…continue?

.820

.100

.043

.010

(9) …current treatment plan?

.760

.140

.255

-.041

.692

.240

.264

.015

.426

.649

.014

-.013

(12) …choice of meals?

.191

.867

.079

-.036

(13) …similar to home meals?

.113

.791

.085

.059

(14) …appropriateness of meals?

.210

.842

.134

-.006

.569

.488

.112

.017

(16) …staff knowledge?

.389

.437

.339

-.062

(17a) …no. of DISN visits?

.179

.112

.861

.017

(17b) …DISN time spent?

.219

.105

.881

.036

(17c) …DISN clarity of information?

.322

.102

.811

.103

(10) …monitoring?
(11) …food availability & timing?

(15) …insulin timing?

d

d

d

indicates double loading (i.e. item loads >0.4 on 2 components).
Cell entries marked in bold refer to loadings >0.4.
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Table S2. DTSQ-IP: Forced Principal Component Analyses (PCA) (single factor solution)
PCA 2
Forced 1-factor

PCA 3
Forced 1-factor

(39.7% of variance)

(44.3% of variance)

(1) …current treatment?

.744

.744

(2) …unacceptably high?

.084

Item omitted

(3) …unacceptably low?

.128

Item omitted

(4) …convenient?

.705

.705

(5) …flexible?

.703

.703

(6) …understanding?

.551

.551

(7) …recommend?

.744

.744

(8) …continue?

.683

.683

(9) …current treatment plan?

.745

.744

(10) …monitoring?

.751

.750

(11) …food availability & timing?

.664

.663

(12) …choice of meals?

.630

.631

(13) …similar to home meals?

.535

.537

(14) …appropriateness of meals?

.653

.654

(15) …insulin timing?

.727

.727

(16) …staff knowledge?

.657

.657

(17a) …no. of DISN visits?

.545

.545

(17b) …DISN time spent?

.579

.580

(17c) …DISN clarity of information?

.627

.627

Item summary

Cell entries marked in bold refer to loadings >0.4.
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Table S3.

DTSQ-IP: Internal consistency reliability of all 19 items using Cronbach’s alpha
statistics
Scale alpha = 0.894
Corrected item-total
correlation

Cronbach’s alpha
if item deleted

(1) …current treatment?

.69

.885

(2) …unacceptably high?

.06

.908

(3) …unacceptably low?

.09

.904

(4) …convenient?

.64

.886

(5) …flexible?

.65

.886

(6)…understanding?

.49

.890

(7)…recommend?

.66

.885

(8)…continue?

.61

.887

(9) …current treatment plan?

.68

.885

(10) …monitoring?

.69

.885

(11) …food availability & timing?

.63

.886

(12) …choice of meals?

.59

.887

(13) …similar to home meals?

.49

.891

(14) …appropriateness of meals?

.62

.886

(15) …insulin timing?

.68

.884

(16) …staff knowledge?

.61

.887

(17a) …no. of DISN visits?

.48

.890

(17b) …DISN time spent?

.50

.890

(17c) …DISN clarity of information?

.57

.888

Item summary
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Table S4. DTSQ-IP: Internal consistency reliability (of all items except 2 & 3) using Cronbach’s
alpha statistics
Scale alpha = 0.916
Corrected item-total
correlation

Cronbach’s alpha
if item deleted

(1) …current treatment?

.69

.909

(4) …convenient?

.64

.910

(5) …flexible?

.65

.910

(6)…understanding?

.48

.914

(7)…recommend?

.68

.909

(8)…continue?

.60

.911

(9) …current treatment plan?

.67

.910

(10) …monitoring?

.68

.909

(11) …food availability & timing?

.62

.911

(12) …choice of meals?

.61

.911

(13) …similar to home meals?

.51

.915

(14) …appropriateness of meals?

.63

.910

(15) …insulin timing?

.67

.909

(16) …staff knowledge?

.61

.911

(17a) …no. of DISN visits?

.48

.915

(17b) …DISN time spent?

.52

.913

(17c) …DISN clarity of information?

.56

.912

Item summary
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