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Abstract
Introduction  The aim of this study was to determine the 
psychometric properties of the 12-Item Hypoglycemia 
Impact Profile (HIP12), a brief measure of the impact of 
hypoglycemia on quality of life (QoL) among adults with 
type 1 (T1D) or type 2 diabetes (T2D).
Research design and methods  Adults with T1D 
(n=1071) or T2D (n=194) participating in the multicountry, 
online study, ‘Your SAY: Hypoglycemia’, completed 
the HIP12. Psychometric analyses were undertaken 
to determine acceptability, structural validity, internal 
consistency, convergent/divergent validity, and known-
groups validity.
Results  Most (98%) participants completed all items 
on the HIP12. The expected one-factor solution was 
supported for T1D, T2D, native English speaker, and non-
native English speaker groups. Internal consistency was 
high across all groups (ω=0.91–0.93). Convergent and 
divergent validity were satisfactory. Known-groups validity 
was demonstrated for both diabetes types, by frequency 
of severe hypoglycemia (0 vs ≥1 episode in the past 12 
months) and self-treated episodes (<2 vs 2–4 vs ≥5 per 
week). The measure also discriminated by awareness of 
hypoglycemia in those with T1D.
Conclusions  The HIP12 is an acceptable, internally 
consistent, and valid tool for assessing the impact of 
hypoglycemia on QoL among adults with T1D. The findings 
in the relatively small sample with T2D are encouraging 
and warrant replication in a larger sample.

Introduction
Despite major advancements in the manage-
ment of diabetes since the discovery of insulin 
100 years ago, hypoglycemia (low blood 
glucose) remains a common1–7 and burden-
some8–11 side effect of insulin therapy among 
adults with type 1 (T1D) or type 2 diabetes 
(T2D). Living with the risk and/or fear of 
severe hypoglycemia and the everyday disrup-
tions caused by self-treated hypoglycemia can 

impact on a person’s quality of life (QoL). 
Recent qualitative studies show that hypo-
glycemia impacts an individual’s QoL in 
many domains, such as relationships, work 
or studies, sleep, leisure, and physical activi-
ties.12 13 Person-reported outcome measures 
(PROMs) can be used to quantify the extent 
of these impacts. However, recent systematic 
reviews of the quantified impact of hypogly-
cemia on QoL among adults with T1D or T2D 
showed substantial heterogeneity in methods 
used to assess both hypoglycemia and QoL 
outcomes.14 15 Most studies assessed single 
domains of QoL, such as emotional well-being 
or health status, with limited evidence for the 
impact of hypoglycemia on other domains of 
life.14 15 Furthermore, existing hypoglycemia-
focused PROMs have limited content validity 
for assessment of the impact of hypogly-
cemia on QoL.16 Most PROMs focus on more 

WHAT IS ALREADY KNOWN ON THIS TOPIC
⇒⇒ Hypoglycemia is commonly experienced and can 
have a negative impact on several areas of life 
among adults with type 1 or type 2 diabetes.

WHAT THIS STUDY ADDS
⇒⇒ The study provides a new, brief, and valid measure 
of the impact of hypoglycemia on quality of life (QoL): 
the 12-Item Hypoglycemia Impact Profile (HIP12).

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

⇒⇒ The HIP12 can be used in research to determine 
the impact of hypoglycemia on domains of QoL and 
overall QoL.

⇒⇒ The HIP12 may be suitable for use in clinical care; 
further research is needed to explore this.

http://drc.bmj.com/
http://orcid.org/0000-0003-4408-6304
http://orcid.org/0000-0001-7248-8568
http://orcid.org/0000-0002-1255-7741
http://orcid.org/0000-0002-3957-1981
http://orcid.org/0000-0002-1204-6896
http://dx.doi.org/10.1136/bmjdrc-2022-002890
http://dx.doi.org/10.1136/bmjdrc-2022-002890
http://dx.doi.org/10.1136/bmjdrc-2022-002890
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjdrc-2022-002890&domain=pdf&date_stamp=2022-08-17


2 BMJ Open Diab Res Care 2022;10:e002890. doi:10.1136/bmjdrc-2022-002890

Psychosocial research

specific issues such as fear of hypoglycemia or confidence 
in managing hypoglycemia.16 Thus, a measure of the 
impact of hypoglycemia on QoL is needed.

The DAWN-2 (Diabetes Attitudes, Wishes, and Needs 
2) Impact of Diabetes Profile (DIDP) has been found to 
meet the need for a brief, contemporary measure of the 
impact of diabetes on QoL.17 The scale invites respon-
dents to rate how diabetes currently impacts on six 
aspects of their life (physical health, finances, relation-
ships, leisure activities, work or studies, and emotional 
well-being), and a seventh item was added recently to 
include the impact on ‘dietary freedom’.17 Given that the 
domains of life assessed by the DIDP are reasonably well 
matched with domains identified as important to overall 
QoL in recent qualitative research,13 it was hypothesized 
that minor modifications would be required to adapt this 
instrument to assess the impact of hypoglycemia on QoL.

Thus, the aim of the current study was to develop and 
validate a brief measure of the impact of hypoglycemia 
on QoL, informed by the previously validated DIDP, and 
to determine its psychometric properties among adults 
with T1D and adults with T2D in the large, multicountry 
‘Your SAY (Self-management And You): Hypoglycemia’ 
study.

Research design and methods
Design
The Your SAY: Hypoglycemia study is a cross-sectional, 
multicountry survey about the impact of hypoglycemia on 
the QoL of people with T1D or T2D and their partners. 
The study was conducted as part of the Hypo-RESOLVE 
project.18

Participants, recruitment, and procedure
Eligible participants were adults (aged  ≥18 years) with 
either T1D or T2D using insulin for a minimum of 6 
months. Participants were recruited between May and 
August 2021 via social media (eg, Facebook, Twitter, 
blogs/online articles) and e-newsletters/mail-outs from 
diabetes organizations (eg, My Diabetes My Way, Juve-
nile Diabetes Research Foundation). They were directed 
to a study website, where they could read information 
about the study and access the survey, which was admin-
istered via the online platform Qualtrics (Provo, Utah).19 
Participants completed eligibility items and, if eligible, 
were directed to read the participant information sheet. 
After providing informed consent, participants then 
self-reported demographic and clinical information and 
completed several questionnaires.

Measures
The 12-Item Hypoglycemia Impact Profile
The 12-Item Hypoglycemia Impact Profile (HIP12) was 
adapted from the original, validated DIDP17 20 by members 
of the Hypo-RESOLVE Consortium, including input from 
Hypo-RESOLVE’s Patient Advisory Committee (PAC). 
Online supplemental material 1 provides full details of 
the adaptation process. The DIDP assesses the impact of 

diabetes on six domains of life: physical health, finances, 
relationships, leisure activities, work or studies, and 
emotional well-being. A modified version of the DIDP 
contains a seventh item about dietary freedom.21 Items 
are rated on a 7-point scale (from 1=very positive impact 
to 7=very negative impact) or participants can select ‘not 
applicable’ (N/A). All seven items and the 7-point scale 
were retained in the HIP12, and five items were added, 
based on qualitative research12 13 and consultation with 
the PAC, to assess the impact of hypoglycemia on the 
following domains of life: sleep, sex life, independence, 
ability to be spontaneous, and ability to keep fit/be 
active. Composite scores are calculated by averaging the 
scores across applicable items, with scores <4 indicating a 
positive impact, a score of 4 no impact, and a score of >4 a 
negative impact of hypoglycemia on QoL.

To explore the comprehensiveness of the HIP12,22 
study participants were invited to use free-text fields to 
nominate up to three additional domains of life that 
are impacted by hypoglycemia. Participants were also 
required to rate the impact of hypoglycemia on nomi-
nated domains using the same 7-point scale.

Additional measures
Several additional measures were used to explore the 
construct and known-groups validity of the HIP12. Vali-
dated scales included the original DIDP, which assesses 
the impact of diabetes on seven domains of QoL17 23; the 
WHO-5 Well-Being Index, which assesses general well-
being over the past 2 weeks24; the Hypoglycemia Confi-
dence Scale, which assesses confidence in managing 
hypoglycemia in various scenarios25; the Hypoglycemia 
Fear Survey - Short Form (worry subscale), which assesses 
how often participants worried about several aspects of 
hypoglycemia over the past 6 months26; the Hypogly-
cemia Awareness Questionnaire, which assesses hypo-
glycemia frequency, severity, and awareness in the past 
12 months27; and the Gold score, which provides a cate-
gorical assessment of hypoglycemia awareness.28 These 
measures are further described in online supplemental 
material 2. Participants self-reported demographic and 
clinical information (table 1). As this study was conducted 
in the context of the COVID-19 pandemic, they also 
provided ratings of the overall impact of the pandemic 
on their QoL.

Statistical analyses
Statistical analyses were conducted using SPSS V.28 and 
R Studio V.2021.09.1. Acceptability, applicability, and 
response patterns on the HIP12 were summarized with 
descriptive statistics. Interitem correlations, internal 
consistency calculations (McDonald’s ω),29 and confir-
matory factor analyses (CFA) were conducted in four 
subgroups: T1D, T2D, native English speakers, and non-
native English speakers. Spearman’s correlations were 
conducted for construct validity (convergent and diver-
gent validity) and Mann-Whitney U tests were conducted 
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Table 1  Participants’ demographic and clinical characteristics

Total sample (N=1265) T1D (n=1071) T2D (n=194)
P value (T1D 
vs T2D)

Demographic characteristics

Age, years 49.6±15.8 (18–88) 47.1±15.2 (18–86) 63.3±11.5 (26–88) <0.001

Gender, female 67.4 (853) 71.3 (764) 45.9 (109) <0.001

Native language <0.001

 � English 87.0 (1101) 85.6 (917) 94.8 (184)

 � Other* 13.0 (164) 14.4 (154) 5.2 (10)

Country of residence <0.001

 � USA 29.4 (372) 30.6 (328) 22.7 (44)

 � UK 35.7 (452) 30.3 (325) 65.5 (127)

 � Australia 9.2 (116) 9.8 (105) 5.7 (11)

 � Other 25.7 (325) 29.2 (313) 6.2 (12)

Current employment status <0.001

 � Full-time or part-time work, including 
self-employed

56.0 (708) 61.3 (656) 26.8 (52)

 � Student (full-time or part-time) 7.1 (90) 7.9 (85) 2.6 (5)

 � Not working (retired, not retired, 
unable to work)

34.6 (438) 27.9 (299) 71.6 (139)

 � Other 10.4 (131) 10.6 (113) 9.3 (18)

Financial difficulties† in the past 
12 months

21.9 (261) 20.3 (205) 30.6 (56) 0.003

Highest level of education <0.001

 � Secondary or lower 12.8 (153) 11.5 (116) 20.2 (37)

 � University 68.2 (814) 72.6 (733) 44.3 (81)

 � Other 18.9 (226) 15.9 (161) 35.5 (65)

Clinical characteristics

Age of diabetes onset, years 24.2±16.8 (1–78) 20.5±14.9 (1–78) 44.6±11.1 (15–74) <0.001

Diabetes duration, years 25.5±15.6 (0.5–75) 26.7±16.2 (0.5–75) 18.7±8.9 (1–51) <0.001

Current diabetes management regimen

 � Multiple daily injections 53.0 (670) 45.3 (485) 48.5 (94)

 � 1–2 daily injections 7.1 (90) – 46.4 (90)

 � Insulin pump 47.0 (595) 54.7 (586) 4.6 (9)

 � Blood glucose-lowering medications 
(oral)

12.6 (160) 5.1 (55) 54.1 (105) <0.001

 � Commercial artificial pancreas/
closed-loop systems

9.1 (115) 10.6 (114) <1 (1) <0.001

 � Open-source artificial pancreas/
closed-loop systems

4.5 (57) 5.3 (57) – <0.001

 � Non-insulin injections 3.1 (39) 1.4 (15) 12.4 (24) <0.001

 � Other 3.2 (40) 3.1 (33) 3.6 (7) 0.657

Current glucose monitoring method <0.001

 � Continuous glucose monitor 43.1 (545) 48.9 (524) 10.8 (21)

 � Finger prick blood glucose 26.1 (330) 18.1 (194) 70.1 (136)

 � Freestyle Libre 16.4 (207) 17.3 (185) 11.3 (22)

 � Freestyle Libre 2 14.2 (180) 15.5 (166) 7.2 (14)

 � None <1 (2) <1 (1) <1 (1)

 � Urine glucose monitor <1 (1) <1 (1) –

Continued
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Total sample (N=1265) T1D (n=1071) T2D (n=194)
P value (T1D 
vs T2D)

 � HbA1c, % 7±1.2 (4–16) 6.9±1.1 (4–16) 7.7±1.5 (5–13) <0.001

 � HbA1c, mmol/mol 53.3±13.2 (21–155) 52.3±12.4 (21–155) 60.5±16.3 (33–116) <0.001

Awareness of hypoglycemia

 � HypoA-Q impaired awareness 
subscale

8.7±3.7 (1–18) 8.9±3.8 (1–18) 7.4±3.2 (1–14) <0.001

 � Gold score ≥4 32.1 (390) 33.7 (347) 23.1 (43) 0.005

Hypoglycemia frequency

 � Any episode of any severity in the 
past week, median (range)

3 (0–52) 3 (0–52) 1 (0–10) <0.001

 � ≥1 self-treated episode per week 
over the past year

63.1 (773) 71.4 (740) 17.6 (33) <0.001

 � ≥1 severe episode in the past year 21.5 (262) 22.4 (231) 16.7 (31) 0.099

Diabetes complications

 � Retinopathy 20.4 (258) 19.8 (212) 23.7 (46) 0.210

 � Neuropathy 16.0 (202) 12.8 (137) 33.5 (65) <0.001

 � Sexual dysfunction 13.7 (173) 10.2 (109) 33.0 (64) <0.001

 � Kidney damage/renal failure 7.8 (99) 6.3 (68) 16.0 (31) <0.001

 � Heart disease/heart attack 6.6 (83) 4.3 (48) 19.1 (37) <0.001

 � Vascular disease 6.6 (83) 4.2 (45) 19.6 (38) <0.001

 � Stroke 1.1 (14) <1 (4) 5.2 (10) <0.001

Psychological comorbidities

 � Anxiety 27.6 (349) 27.6 (296) 27.3 (53) >0.999

 � Depression 21.7 (275) 20.9 (224) 26.3 (51) 0.108

 � Impact of COVID-19 on QoL‡ 2.7±1.1(1–7) 2.7±1.1 (1–7) 2.6±1.3 (1–7) 0.123

Data presented as M±SD (range) or valid % (n) unless otherwise listed.
Independent samples t-tests were conducted for continuous variable comparisons and χ2 tests for categorical variable comparisons.
Not all ‘n’s add up to 100% due to missing data. Some ‘n’s add up to >100% due to multiple selections allowed.
*Afrikaans, Arabic, Bengali, Cantonese, Danish, Dutch, Finnish, French, German, Greek, Gujarati, Hebrew, Hindi, Hungarian, Iranian, Irish, 
Italian, Kikuyu, Luxembourgish, Macedonian, Marathi, Portuguese, Romanian, Russian, Scottish, Slovakian, Slovenian, Spanish, Swedish, 
Tamil, Turkish and Welsh.
†Financial difficulties were defined as not being able to pay for things on time (eg, rent, mortgage, bills), not being able to buy important 
things (eg, food, clothing), or not being able to afford services (eg, healthcare).
‡Scored on a Likert scale from 1 (very negative impact) to 7 (very positive impact).
HbA1c, hemoglobin A1c; HypoA-Q, Hypoglycemia Awareness Questionnaire; QoL, quality of life; T1D, type 1 diabetes; T2D, type 2 diabetes.

Table 1  Continued

for known-groups validity. Statistical analyses are detailed 
in online supplemental material 3.

Results
Sample characteristics
The eligible sample for the current study consisted of 1452 
adults with diabetes, of whom 187 (13%) were excluded 
because they exited the survey before attempting the 
HIP12. There were no statistically significant differences 
between those who did (and did not) attempt the HIP12 
(for age, gender, diabetes type, diabetes duration, or 
native language (English vs non-English)).

The final sample comprised 1265 adults with diabetes 
(n=1071 with T1D; n=194 with T2D). Table  1 details 
their demographic and clinical characteristics. The 

mean±SD age was 47±15 years for people with T1D 
and 63±12 years for people with T2D. Of the sample, 
87% were native English speakers. Participants lived in 
44 countries, with most (74%) from the UK, USA, or 
Australia. Sample characteristics differed considerably 
by diabetes type. Most participants with T2D lived in the 
UK (66%), whereas those with T1D were more diverse 
geographically. Participants with T2D reported more 
diabetes complications/physical comorbidities than 
those with T1D, but equivalent psychological comor-
bidities (depression and anxiety). Those with T2D were 
older, had different employment and living arrange-
ments, and had more financial difficulties than those 
with T1D.

https://dx.doi.org/10.1136/bmjdrc-2022-002890
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Acceptability and response patterns
Most participants who began the HIP12 completed all 
12 items (T1D: 98%; T2D: 96%). Table  2 presents the 
item response patterns by diabetes type. At an item level, 
there were little missing data across the total sample. 
Items were broadly applicable; on 10 of the 12 items, <3% 
of participants used the N/A option. ‘Work or studies’ 
was not applicable to 19% of participants and ‘sex life’ 
was not applicable to 16%. No floor or ceiling effects 
were evident; less than 15% of the sample endorsed the 
highest or lowest scores on the 7-point scale for each item 
(not including ‘N/A’ responses). Across the total sample, 
every response option was used for every item by at least 
one person, although negative options were endorsed 
more frequently than positive options. For participants 
with T2D, some positive response options were unused 
across six items: physical health, leisure activities, work 
or studies, emotional well-being, dietary freedom, and 
independence.

Internal consistency and structural validity
Interitem correlations were acceptable with values 
ranging from rs=0.25 to rs=0.71, and the determinant indi-
cating no multicollinearity (=0.00296). The Kaiser-Meyer-
Olkin values (>0.92) indicated that the data were suitable 
for factor analysis. The minimum number of participants 
(n=120) per CFA was exceeded. Table  3 presents the 
factor loadings for each item, internal consistency statis-
tics, and the model fit indices on the CFAs by diabetes type 
and for native versus non-native English speakers. The 
one-factor solution was generally supported across the 
subgroups. Standardized factor loadings were acceptable 
(≥0.5, except for the ‘dietary freedom’ item in the non-
native speakers subgroup, which was marginal at 0.48). 
Internal consistency was excellent across all subgroups 
(ω=0.91–0.93) and remained acceptable (>0.7) with up 
to seven missing item scores. Robust model fit parame-
ters were satisfactory overall, with comparative fit index 
(CFI) >0.95, Tucker-Lewis index (TLI) >0.95, root mean 
square error of approximation (RMSEA) CIs including 
values of ≤0.06, and standardized root mean square 
residual  <0.08 for all subgroups, with a few exceptions 
for the subgroup with T2D (CFI=0.90, TLI=0.90, and 
RMSEA=0.11) and the non-native English subgroup 
(TLI=0.94). In an additional ad hoc exploratory factor 
analysis (EFA) examining whether a multifactor solution 
was more appropriate for the subgroup with T2D, eigen-
values and scree plots also indicated that a one-factor 
solution was the best fit for the data. From a theoretical 
perspective (ie, the inter-relatedness of the constructs the 
items measure), the one-factor solution was considered 
the most appropriate and was therefore retained.

Convergent, divergent, and known-groups validity
Spearman’s correlations were largely consistent with 
the hypotheses, supporting the convergent and diver-
gent validity of the HIP12. Table 4 presents the correla-
tions between the HIP12 (composite and item) scores 

and the measures of convergent/divergent validity. The 
HIP12 composite score had strong correlations with 
DIDP composite scores for adults with T1D (r=0.70) or 
T2D (r=0.68). Moderate statistically significant correla-
tions (r>0.3) were observed with other psychological 
measures. The findings were as expected, demonstrating 
convergent validity. Divergent validity was indicated 
by small, non-significant correlations between HIP12 
composite scores and diabetes duration for adults with 
T1D (r=−0.05) or T2D (r=0.02), and hemoglobin A1c 
(HbA1c) for adults with T1D (r=−0.09). The correlation 
between HIP12 composite score and HbA1c for adults 
with T2D was larger than expected (r=0.33) but not statis-
tically significant.

Mann-Whitney U tests broadly showed that the HIP12 
was able to discriminate between known groups. For 
both diabetes types, the composite score was significantly 
higher among those who had (vs had not) experienced 
≥1 episode of severe hypoglycemia in the past 12 months 
(T1D: r=0.16; T2D: r=0.22) and those who had experi-
enced 2–4 compared with 0–1 episodes of hypoglycemia 
(of any severity) in the past week (T1D: r=0.16; T2D: 
r=0.22). The composite score was also higher among 
participants with T1D who had experienced ≥5 episodes 
of hypoglycemia (of any severity) in the past week 
compared with 0–1 (r=0.27) or 2–4 (r=0.13) episodes, 
and those who had impaired versus intact awareness of 
hypoglycemia (r=0.22). Table  5 presents the results for 
the HIP item scores, which showed a similar pattern to 
the composite scores.

Comprehensiveness
A complete description of the findings regarding the 
comprehensiveness of the HIP12 is provided in online 
supplemental material 4. Briefly, 27% of participants nomi-
nated at least one additional domain of life impacted by 
hypoglycemia. Several of the nominated domains aligned 
with already included domains on the HIP12 and 17 new 
areas were nominated. No single domain was nominated 
by >7% of the sample. The domain labels and the associ-
ated impact ratings are summarized in figure 1. For the 
322 participants who rated the impact of at least one new 
domain, there was a marginal but statistically significant 
(p<0.001) difference between original composite scores 
(5.13±0.76) and composite scores that incorporated the 
rating of the new domain/s (5.19±0.75).

Discussion
These psychometric analyses indicate that, overall, the 
HIP12 is an acceptable and valid tool for assessing the 
impact of hypoglycemia on QoL among adults with 
T1D or T2D. Almost all participants completed the 
entire HIP12; items were broadly applicable and no 
floor or ceiling effects were observed. Internal consis-
tency was excellent for both diabetes types and for both 
native and non-native English speakers. The structural, 
construct, and known-groups validity of the HIP12 were 

https://dx.doi.org/10.1136/bmjdrc-2022-002890
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Table 3  Confirmatory factor analyses testing a one-factor solution of the 12-Item Hypoglycemia Impact Profile in four 
groups: factor loadings, fit indices, and internal consistency

Type 1 diabetes
(n=1071)

Type 2 diabetes
(n=194)

Native English speaker
(n=1101)

Non-native English speaker
(n=164)

Factor loadings

 � Physical health 0.69 0.74 0.68 0.72

 � Financial situation 0.51 0.61 0.52 0.49

 � Relationships 0.64 0.58 0.62 0.72

 � Leisure activities 0.79 0.75 0.78 0.84

 � Work or studies 0.73 0.73 0.72 0.79

 � Emotional well-being 0.78 0.81 0.77 0.84

 � Sleep 0.67 0.72 0.69 0.72

 � Dietary freedom 0.51 0.66 0.54 0.48

 � Sex life 0.53 0.62 0.53 0.59

 � Independence 0.76 0.85 0.79 0.76

 � Spontaneity 0.76 0.83 0.78 0.79

 � Keep fit/be active 0.72 0.76 0.74 0.72

Model fit statistics

 � McDonald’s ꙍ 0.91 0.93 0.91 0.92

 � χ2 test statistics 228.41 135.91 231.55 63.56

 � df 54 54 54 54

 � Robust CFI 0.96 0.90 0.95 0.99

 � Robust TLI 0.95 0.88 0.94 0.99

 � Robust RMSEA (CI) 0.07 (0.06 to 0.08) 0.11 (0.09 to 0.14) 0.07 (0.06 to 0.08) 0.04 (<0.001 to 0.07)

 � SRMR 0.03 0.05 0.03 0.04

CFI, comparative fit index; RMSEA, robust root mean square error of approximation; SRMR, standardized root mean square residual; TLI, 
Tucker-Lewis index.

all supported, with some exceptions for the sample with 
T2D, which need to be investigated in future psycho-
metric studies with larger numbers.

Response patterns were largely as expected, with 
substantially more participants reporting a negative than 
positive impact of hypoglycemia on QoL. Among those 
with T1D, only 1%–8% reported any positive impact on 
each HIP12 item, and all response options were used by 
at least two participants. Holmes-Truscott et al17 showed 
that the proportion of adults with T1D reporting a posi-
tive impact of diabetes on QoL on each item of the 
DIDP was somewhat higher (4%–15%), suggesting that 
hypoglycemia is perceived more consistently as negative 
than diabetes more broadly. Among those with T2D, 
3%–15% reported some positive impact of hypogly-
cemia on each HIP12 item, although not all response 
options were used on all items. Holmes-Truscott et al17 
showed a similar proportion of their sample of 509 adults 
with insulin-treated T2D reporting a positive impact of 
diabetes on each DIDP item (5%–15%).17 The absence 
of responses on certain options of the HIP12 in this 
study may be due to the small sample size of people with 
T2D relative to that with T1D and to the above study.17 
Further research is needed to explore the advantages 

and disadvantages of a bidirectional (positive–negative) 
versus a unidirectional (negative only) response scale for 
assessing the impact of hypoglycemia on QoL. However, 
it may remain important to present a balanced response 
scale in order to retain face validity and allow for the 
possibility of positive impact.

Although the CFAs evidenced structural validity for 
participants with T1D, native English speakers, and non-
native English speakers, the model fit was less strong for 
the group with T2D, although TLI ≥0.90 in some instances 
has been considered acceptable.30 31 In this study, an EFA 
exploring whether a multidimensional structure was 
more appropriate suggested that a one-factor solution 
remained the most optimal. Less robust results in the 
sample with T2D may be due to subgroup differences; 
for example, older adults with T2D might have experi-
enced that some items (eg, work or studies, sex life) were 
less relevant. Future studies are needed to test the one-
factor model in larger independent samples and these 
should explore structural validity in older versus younger 
samples with T2D. It should also be noted that although 
the HIP12 composite score is likely appropriate for use 
in research, it has less relevance clinically than individual 
domain scores, which enable greater insight into how 
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Table 5  Rank serial–biserial correlations for known-groups validity of the 12-Item Hypoglycemia Impact Profile

Any episode of any 
severity in the past 
week

Type 1 diabetes Type 2 diabetes

0–1 episode 
(n=226) vs 
2–4 episodes 
(n=445)

0–1 episode 
(n=226) vs 
5+ episodes 
(n=365)

2–4 episodes 
(n=445) vs 
5+ episodes 
(n=365)

0–1 episode 
(n=132) vs 
2–4 episodes 
(n=46)

0–1 episode 
(n=132) vs 5+ 
episodes (n=10)

2–4 episodes 
(n=46) vs 5+ 
episodes (n=10)

Composite 0.161*** 0.274*** 0.128*** 0.222** 0.182* 0.126

Physical health 0.067 0.183*** 0.109** 0.231** 0.167* 0.069

Financial situation 0.036 0.149*** 0.118*** 0.071 0.135 0.139

Relationships 0.080* 0.149*** 0.073* 0.214** 0.025 0.117

Leisure activities 0.143*** 0.213*** 0.073* 0.153* 0.039 0.050

Work or studies 0.050 0.195*** 0.153*** 0.148 0.085 0.017

Emotional well-
being

0.117** 0.188*** 0.073* 0.250*** 0.124 0.034

Sleep 0.181*** 0.263*** 0.100** 0.194* 0.207* 0.118

Dietary freedom 0.091* 0.153*** 0.068 0.144 0.141 0.096

Sex life 0.063 0.130** 0.069 0.018 0.109 0.140

Independence 0.100* 0.183*** 0.086* 0.211** 0.109 0.020

Spontaneity 0.128*** 0.224*** 0.106** 0.184* 0.163 0.093

Keep fit/be active 0.148*** 0.212*** 0.071* 0.075 0.089 0.058

Severe hypoglycemia in the past 
year† 0 episode (n=802) vs ≥1 SHE (n=231) 0 episode (n=155) vs ≥1 SHE (n=31)

Composite 0.158*** 0.221**

Physical health 0.165*** 0.226**

Financial situation 0.182*** 0.085

Relationships 0.183*** 0.037

Leisure activities 0.067* 0.205**

Work or studies 0.128*** 0.211*

Emotional well-being 0.134*** 0.265***

Sleep 0.122*** 0.108

Dietary freedom 0.066* 0.181*

Sex life 0.097** 0.106

Independence 0.161*** 0.157*

Spontaneity 0.049 0.093

Keep fit/be active 0.076* 0.169*

Awareness status‡ Intact (n=682) vs IAH (n=347) Intact (n=143) vs IAH (n=43)

Composite 0.215*** 0.002

Physical health 0.191*** 0.047

Financial situation 0.133*** 0.098

Relationships 0.163*** 0.084

Leisure activities 0.102** 0.022

Work or studies 0.099** 0.026

Emotional well-being 0.131*** 0.033

Sleep 0.160*** 0.026

Dietary freedom 0.143*** 0.076

Sex life 0.127*** 0.022

Independence 0.243*** 0.029

Spontaneity 0.132*** 0.042

Continued
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Awareness status‡ Intact (n=682) vs IAH (n=347) Intact (n=143) vs IAH (n=43)

Keep fit/be active 0.086** 0.012

Effect sizes are interpreted as follows: 0.1=small, 0.3=medium, 0.5=large.
*P<0.05, **P<0.01, ***P<0.001.
†Defined as episodes where they needed help/were unable to treat themselves.
‡Intact awareness was defined as a self-reported Gold score of ≤3 and impaired awareness was defined as a self-reported Gold score of ≥4.
IAH, impaired awareness of hypoglycemia; SHE, severe hypoglycemia episode.

Table 5  Continued

Figure 1  Domains of life (HIP12 items and nominated) and their associated impact. A score above 4 indicates negative 
impact, 4 indicates no impact, and below 4 indicates positive impact of hypoglycemia. Numerals beside each bar represent the 
number of participants contributing to each mean score. HIP12, 12-Item Hypoglycemia Impact Profile.

hypoglycemia impacts on QoL.32 33 Thus, although the 
composite score is psychometrically adequate, item-level 
analyses are recommended where possible.

Correlations between the HIP12 and measures of 
convergent/divergent validity were as expected and 
similar to correlations determining construct validity 
in similar studies.12 34 35 While a strong correlation was 
found between the DIDP (assessing diabetes-specific 
QoL) and the hypoglycemia-specific adaptation, the lack 
of multicollinearity suggests that the two scales assess 
different constructs. This provides support for the need 
for a hypoglycemia-specific measure of QoL, as it is clear 
that understanding the impact of diabetes on QoL is 
not a suitable proxy for understanding the impact of 
hypoglycemia on QoL.16 As expected, at an item level, 
correlations between HIP12 domains and validated 
scales were not as consistently large but were statistically 
significant. To establish construct validity for individual 
items, correlations with full scales assessing each respec-
tive domain (eg, sleep questionnaire for the sleep item) 

would be required. However, there is currently a lack of 
hypoglycemia-specific validated scales for individual life 
domains, so this is not feasible currently.

Although the HIP12 largely discriminated between 
known groups, effect sizes for significant differences were 
small. This finding is consistent with other QoL measures 
that discriminate based on hypoglycemia frequency,17 35 
and compares favorably with the psychometric valida-
tion of the DIDP, as the HIP12 was largely better able to 
discriminate between those who had and had not expe-
rienced severe hypoglycemia in the past year, with larger 
effect sizes on most items. Known-groups validity was not 
confirmed for adults with T2D who had impaired versus 
intact awareness of hypoglycemia (assessed with the Gold 
score). It is possible that people in the ‘impaired aware-
ness’ subgroup reported less awareness of the onset of 
hypoglycemia for reasons other than impaired awareness, 
for example, limited glucose monitoring or infrequent 
experience of hypoglycemia. Future research is needed 
to explore the sensitivity of the HIP12, particularly in 
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T2D, and importantly to explore what constitutes a mini-
mally important (clinical) change on the measure.

The HIP12 is a brief measure and as such there is a risk 
that comprehensiveness is sacrificed in favor of brevity. 
To explore comprehensiveness (a key aspect of face and 
content validity),22 after completing the HIP12, partic-
ipants were invited to nominate additional domains of 
life affected by hypoglycemia and indicate the direction/
extent of the impact. Although 17 additional domains 
were nominated, each was nominated by <7% of the 
total sample. When the impact ratings of these domains 
were incorporated into composite scores, scores were 
only slightly higher (although statistically significant). 
This difference is unlikely to be clinically meaningful; 
average scores were between ‘slightly negative’ and ‘nega-
tive’ before and after the addition of nominated domain 
ratings. Further research is needed to examine the utility 
of the additional domains in a large sample.

A strength of this study was the large, geographically 
diverse sample of adults with T1D. The sample with 
T2D was relatively small and more homogenous and it 
should be noted that the frequency of self-treated hypo-
glycemia reported by this group was slightly higher than 
in population-based studies.3 5 Additionally, the mean 
HbA1c of the sample was lower than would be expected 
in the broader population of adults with T1D or insulin-
managed T2D.3 36 Thus, it would be prudent to confirm 
the psychometric properties in a representative sample, 
in a population-based study. Another strength of the 
study was the use of validated measures of hypoglycemia 
frequency, severity, and awareness, which were shown 
to be associated with HIP12 scores. Although these 
measures are subject to recall bias and no objective data 
on sensor-detected hypoglycemia were gathered, this 
study was focused on individuals’ perceptions of hypogly-
cemia and its impact on QoL; thus, objective indicators 
of hypoglycemia frequency are less relevant. The HIP12 
is not designed to measure the direct impact of specific 
episodes of hypoglycemia. However, as part of Hypo-
RESOLVE, a new app-based measure (using ecological 
momentary assessment methods) has been developed to 
assess the direct impact of episodes of hypoglycemia on 
aspects of daily functioning (eg, sleep, emotional well-
being, work), many of which are relevant to QoL.37

A potential limitation of the HIP12 is that it was adapted 
from an existing measure of the impact of diabetes on 
QoL.23 However, the content was informed by recent qual-
itative research on the impact of hypoglycemia in adults 
with T1D13 and other relevant literature.38 39 Importantly, 
people with lived experience of diabetes (the Hypo-
RESOLVE PAC) contributed to discussions about how to 
adapt the measure and reviewed the final adaptation for 
relevance, comprehensiveness, and comprehensibility. 
The use of free-text responses (and impact rating scales) 
further enabled some qualitative and quantitative investi-
gation of the comprehensiveness of the HIP12, the find-
ings of which can inform further development. A strength 
of this adaptation is that it has enabled rapid validation 

and demonstration of the suitability of a brief measure 
that can now fill a considerable gap in both research and 
clinical practice. The relative utility of the DIDP and the 
HIP12 for determining the impact of hypoglycemia on 
QoL can be compared directly in future research. The 
HIP12 was not developed for use in health economic 
evaluations or for cost utility analysis. However, as part of 
the Hypo-RESOLVE project, a new hypoglycemia-specific 
PROM and associated preference-based measure is being 
developed to address that need.18

In conclusion, this study demonstrates that the brief 
HIP12 is an acceptable, internally consistent, and valid 
tool for assessing the perceived impact of hypoglycemia 
on QoL in adults with T1D or T2D. It is appropriate 
for use in research and may have utility in clinical care. 
Further research is needed to investigate its acceptability 
and content validity, confirm the factor structure in 
larger independent and culturally diverse samples, and 
examine the responsiveness of the HIP12 in interven-
tions designed to reduce the frequency and/or impact 
of hypoglycemia.
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