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Abstract 

Background For the past two decades, the assessment of the quality of diabetes care has mostly relied on clinical 
quality indicators. These have not included Patient‑Reported Outcome Measures (PROMs) which provide information 
on outcomes deemed valuable by patients. We aimed to examine the potential utility of PROMs in type 2 diabetes 
care and to study the association of PROMs with patients’ characteristics and clinical quality indicators.

Methods A cross‑sectional survey of recently (≤ 4 years) diagnosed patients with type 2 diabetes (n = 392) in the set‑
ting of a large health plan. PROMs were based on two well‑validated questionnaires, the Problem Areas in Diabetes 
(PAID) one‑page questionnaire that measures diabetes‑related distress, and the ten item PROMIS‑10 global health 
questionnaire that measures general health. Additional items were added following a previous qualitative study 
among Israeli patients with diabetes. The survey was carried out using phone interviews, and data collected were 
linked to the electronic medical records. Multivariable regression models were used to assess the associations 
of socio‑demographic variables and clinical quality indicators with the PROMs.

Results About a fifth of participants (22%) had high diabetes‑related distress (PAID score ≥ 40), a third reported 
that they did not feel confident in self‑management of diabetes and about a third reported having sexual dysfunc‑
tion. Women, younger patients, and those with a low education level (≤ 12 years) reported worse general health, were 
more likely to experience high diabetes‑related distress, and to have low confidence in diabetes self‑management. 
Interestingly, performance of all seven diabetes quality indicators was associated with worse general health and high 
diabetes‑related distress. Of note, levels of glycated hemoglobin, LDL‑cholesterol, or blood pressure were not associ‑
ated with PROMs.

Conclusions PROMs provide important information on patient self‑reported health status and are likely to reflect 
aspects of the quality of care that are not otherwise available to clinicians. Thus, the use of PROMs has the potential 
to expand the evaluation of diabetes care and promote patient‑centered care. We recommend that policy‑makers 
in the Ministry of Health and health maintenance organizations implement PROMs for assessing and improving 
the care for patients with type 2 diabetes.
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Introduction
Healthcare has become more patient-centered in recent 
decades, with the measurement of quality of care gain-
ing increasing attention [1, 2]. Evaluating quality of 
primary care based on clinical indicators, while highly 
important [3], may not capture all relevant outcomes of 
care [4]. Since the 1980s, patient reports are recognized 
as critical to evaluating quality of care in healthcare 
services [5–8]. Following a series of articles in the New 
England Journal of Medicine that called for a transfor-
mation in healthcare measurements [1, 2, 9], Patient-
Reported Outcome Measures (PROMs) have evolved 
rapidly in the past decade. Patient-Reported Out-
comes are defined as “any reports coming directly from 
patients about how they function or feel in relation to a 
health condition and its therapy”[10]. PROMs are usu-
ally collected using two types of questionnaires, generic 
and disease-specific [11]. PROMs have been used in a 
variety of settings including acute illnesses (e.g., Acute 
Myocardial Infarction), procedures (e.g., hip replace-
ments), and in the field of oncology [12–14]. In these 
clinical settings, responding to the collected PROMs 
was found to be associated with important clinical 
outcomes, such as improved symptoms management, 
enhanced psychological well-being, and longer survival 
[12–14].

Diabetes care aims to prevent complications and to 
maintain satisfactory quality of life [15]. Thus, the Ameri-
can Diabetes Association (ADA), recommends routine 
monitoring of clinical indicators and PROMs [15, 16]. 
However, the utilization of PROMs in type 2 diabetes 
care poses challenges, including the unclear time of onset 
of the disease since type 2 diabetes can be undetected for 
years. Additionally, diabetes is often accompanied with 
many comorbidities making it difficult for the patient to 
distinguish the effects of the disease and its treatment 
from other comorbidities. A recent review concluded 
that adoption of PROMs in type 2 diabetes care remains 
uncommon and non-routine [11]. Indeed, only a few 
countries have considered PROMs for routine measure-
ment of diabetes quality care [17–19] and there are no 
PROMs for diabetes that are widely used. Recently, the 
International Consortium for Health Outcomes Meas-
urement (ICHOM) recommended a standard set of 
PROMs for diabetes [20]. Yet, national programs primar-
ily have been using clinical quality indicators for evaluat-
ing quality of type 2 diabetes care [21–24]. Studies have 
shown controversial results regarding the associations 
between PROMs and clinical quality indicators, varying 
from significant associations (e.g. adequate control of 
HbA1c was associated with better physical and mental 
health [25]) to weak or non-significant associations [26, 
27], and more research is needed.

The current study is part of a larger study that was con-
ducted in the framework of the Israeli National Program 
for Quality Indicators in Community Healthcare which 
aimed to incorporate PROMs for diabetes within the 
Israeli national quality indicator set for diabetes. Since 
2002, the Quality Indicators in Community Healthcare 
program has measured quality of community healthcare 
provided to all Israeli patients with indicators measuring 
mostly process of care. The assessment of quality indica-
tors for diabetes constitute the flagship of the program 
[24, 28], with 11 indicators dedicated to diabetes care. 
We aimed to examine the potential utility of PROMs 
in type 2 diabetes care and to study the association of 
PROMs with patients’ characteristics and clinical quality 
indicators.

Methods
Study design and setting
We conducted a cross-sectional study of recently (≤ 4 
years) diagnosed patients with type 2 diabetes. We chose 
to focus on recently diagnosed patients as the first step in 
future routine use of PROMs. The study was conducted 
in the setting of Maccabi Healthcare Services, Israel’s sec-
ond largest health plan that provides community health-
care to 27% (2.4 Million) Israeli residents [29]. Phone 
interviews were conducted using structured question-
naires by trained interviewers, between March and July 
2019. Each interview required about 10 min to complete.

Study sample
Diabetes was ascertained between June 1, 2015 and 
December 31, 2016 (i.e. diabetes duration ≤ 4 years in 
2019) based on one or more of the following criteria 
(according to the Israeli national definition of diabe-
tes): (a) purchase of at least three prescriptions of anti-
diabetic medications in 3 different months, (b) two 
random glucose measurements ≥ 200  mg% conducted 
at least 30  days apart, or (c) HbA1c ≥ 6.5% measured 
at least once. We included patients with diabetes aged 
45–85 years who were fluent in Hebrew or Arabic. Poten-
tial participants were randomly sampled from the popu-
lation of patients with diabetes using a stratified random 
sample. Strata were defined by ethnicity and age groups 
to ensure a representative sample for those who met 
the inclusion criteria. Of the 807 who were contacted, 
392 agreed to participate in the survey (response rate; 
48.6%). Participants and non-responders were simi-
lar with respect to age (60.5 ± 8.1 vs. 61.9 ± 8.5  years, 
respectively), socio-economic position score (5.8 ± 2.2 
vs. 6.3 ± 2.0, respectively) and quality indicators achieve-
ment. The proportion of women among responding par-
ticipants was non-significantly higher compared with 
non-responders (41.3% vs. 34.9%, respectively; p = 0.07).
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Socio‑demographic variables and covariates
Socio-demographic data included gender (female vs. 
male), age in 2019 (categorized: 48.0–55.0, 55.1–64.9, 
and 65.0–84.0, based on the year of birth), and eth-
nicity (Jewish vs. Arab, based on participant’s spoken 
language). Socio-economic position was defined on 
the basis of the residential address, using scores rang-
ing from 1 (low) to 10 (high). The scores are allocated 
to small statistical areas by the Israeli Central Bureau 
of Statistics [30] and updated by the POINTS Loca-
tion Intelligence Company using current sociodemo-
graphic and commercial data [31]. These variables were 
retrieved from the electronic medical records.

Also, the data included marital status (married/
cohabited vs. others: single, divorced, or widowed), 
country of birth (categorized: Israel vs. others), years of 
education (categorized: < 12, 12, and > 12 years), smok-
ing (never, ever and current smokers), religion (secular, 
traditional, religious and orthodox), and diabetes dura-
tion (number of years with diabetes), these variables 
were patient-reported. Missing data of education (8.7%) 
were imputed using multiple imputations by chained 
equations (MICE) using age, gender, ethnicity, and 
socio-economic position.

Quality indicators and clinical data
Data on seven process indicators and three intermedi-
ate-outcome indicators were collected according to the 
Israeli national quality indicator set [32]. Process indi-
cators included measurement of HbA1c, LDL-choles-
terol, blood pressure, urinary protein, serum creatinine, 
ophthalmological visit, and administration of influenza 
vaccine. Attainment of each indicator was defined as 
performance at least once in the year following diabetes 
diagnosis (2017). In addition, a composite score for all 
process indicators was calculated, indicating the total 
number of performed process indicators in 2017, catego-
rized as (0–4, 5, 6, or 7).

Intermediate-outcome indicators assessed whether 
patients achieved adequate control (adequate vs. poor 
control), using the last measurement in 2017. Ade-
quate control of glycemic control was an age-specific 
target (HbA1c ≤ 7% for patients aged ≤ 74 years and 
HbA1c ≤ 8% for patients aged ≥ 75 years) [33]. Adequate 
control of blood pressure was defined as systolic blood 
pressure ≤ 140 mmHg and diastolic blood pressure ≤ 90 
mmHg. For LDL-cholesterol, control was defined as a 
level ≤ 100 mg/dl [33].

Comorbidities (presence vs. absence), based on diag-
nosis and procedures, included cardiac disease (ischemic 
heart disease or heart failure), retinopathy, visual loss, 
end stage renal disease, or lower limb amputation.

Quality indicators and clinical data were retrieved from 
the electronic medical records.

Questionnaire construction and PROMs
The questionnaire construction was based on incorpo-
rating both the standard set recommended by ICHOM 
[20] and the results of our previous qualitative study that 
identified valuable aspects for patients with type 2 dia-
betes [34]. We adopted the Problem Areas in Diabetes 
(PAID) [35] questionnaire as the diabetes-specific ques-
tionnaire. PAID covered most of the domains that arose 
in our previous qualitative study and ICHOM recom-
mended using PAID as the standardized diabetes-specific 
tool for PROMs [20]. PAID evaluates diabetes-related 
distress, i.e. patient’s worries, fears, and burdens related 
to diabetes [35, 36]. The answers of the 20-items of PAID 
were summed and multiplied by 1.25 to generate a total 
score ranging from 0 to 100. And then dichotomized 
(PAID ≥ 40 vs. < 40), a score ≥ 40 indicates a high diabe-
tes-related distress [37].

We selected the Patient-Reported Outcomes Meas-
urement Information System (PROMIS-10) [38] as the 
generic tool for measuring general health, in line with 
other Israeli program that has been collecting PROMs 
for other diseases [39]. The PROMIS-10 question-
naire included 4-items that were summed to generate 
the global physical health (GPH) score and 4-items that 
generated the global mental health (GMH) score. These 
scores were transformed to T-score distributions, where 
higher scores indicate better health. Also the PROMIS-10 
questionnaire included two items; the one for rating gen-
eral health and the second for rating social activity [40].

According to our qualitative study [34], there were 
aspects deemed valuable to patients with diabetes that 
were not covered in the above-mentioned questionnaires. 
To get a full scope of these aspects, 3-items were added 
from the Diabetes Distress Scale [41] (confident in abil-
ity to manage diabetes, doctor doesn’t give clear enough 
directions and doctor doesn’t take my concerns seriously) 
and 4-items were added by the authors (medication 
costs, shared decision-making, sexual dysfunction and 
integrated care under one roof ). All questions referred 
to whether the issue was a problem, with answers rated 
on a 5-point Likert scale, and then dichotomized (yes vs. 
no problem); the answers "serious problem", "somewhat 
serious" and "moderate problem" were classified as "yes" 
whereas, "no", "minor" and "irrelevant" were classified as 
"no".

Finally, the questionnaire collected sociodemographic 
data, information on smoking, and duration of diabetes. 
The questionnaire was translated to Hebrew and Ara-
bic and back-translated. The Cronbach’s α-coefficient of 
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PAID and PROMIS-10 indicated satisfactory reliability 
(0.92 and 0.84, respectively).

Statistical analysis
Multivariable regression models were constructed to 
assess the associations between socio-demographic 
and quality indicators with PROMs scores. The fol-
lowing independent variables were studied: gender, 
age, ethnicity, level of education, presence of comor-
bidities, adherence to each clinical quality indicator (11 
indicators including the process composite score), and 
the continuous value of HbA1c, blood pressure, and 
LDL-cholesterol.

Binary and multinomial logistic regressions were 
constructed to explore the associations between the 
independent variables and the categorical dependent var-
iables; PAID and the additional items. Whereas general-
ized linear models were used to explore the associations 
between the independent variables and the continuous 
dependent variables; GPH and GMH. Model 1 included 
the socio-demographic variables and Model 2 included 
the socio-demographic variables and the clinical vari-
ables. Variables included in the models if they had a sig-
nificant association with one of the dependent variables 
in the univariate analyses.

Statistical analysis was performed with IBM SPSS Sta-
tistics for Windows, Version 25.0 (Armonk, NY: IBM 
Corp). Two-sided p value < 0.05 was considered to be sta-
tistically significant. Regression coefficients β and odds 
ratios (ORs) along with 95% confidence intervals (CIs) 
were reported.

Ethical approval was obtained from the Institutional 
Review Board of Maccabi Healthcare Services.

Results
Table 1 presents the characteristics of the study popula-
tion. Mean age of participants was 60.5 years (SD:8.1) at 
the time of the interview, 41.3% were women, 18.9% were 
Arab, and 45.7% with more than 12 years of education. 
Almost 30% had at least one comorbidity, 73.0% were 
treated with oral anti-diabetic medications (none was 
treated with insulin), and 64.2% performed at least six of 
the seven process indicators in 2017.

Physical and mental health
Mean scores of the physical and mental health scales were 
43.9 (SD:10.5) and 50.1 (SD:9.3), respectively. Table 2 pre-
sents the associations between socio-demographic and 
clinical variables with physical and mental health scores. 
Female sex and younger age were negatively associated 
with physical health score (βfemale = − 4.96, 95% CI [− 7.00, 
− 2.91] and β48–55years = − 3.26, 95% CI [− 5.88, − 0.64] 
vs. 65–84 years). Moreover, lower level of education 

was associated with worse physical health score (β<12 

years = − 7.73, and β12 years = − 2.85 vs. > 12 years). Regard-
ing clinical characteristics, presence of comorbidities 
(β = − 3.82, 95% CI [− 6.10, − 1.53]) and performance of 
at least six of the process indicators (β6 indicators = − 5.05 

Table 1 Socio‑demographic and clinical characteristics of the 
study population (n = 392)

LDL‑cholesterol: low density lipoprotein cholesterol
a Comorbidities included: cardiac disease, retinopathy, visual loss, end stage 
renal disease or lower limb amputation based on diagnosis and procedures
b Oral hypoglycemic medications (none was treated with insulin)

*HbA1c ≤ 7% for patients aged ≤ 74 years and HbA1c ≤ 8% for patients aged ≥ 75 
years. Among patients who were treated with anti‑diabetic medications 75.0% 
had a controlled level of HbA1c (≤ 7%/ ≤ 8%)

Variable Percent or 
mean ± SD

Age (years) 60.5 ± 8.1

Age categories (%)

48.0–55.0 31.9

55.1–64.9 35.2

65.0–84.0 32.9

Female (%) 41.3

Israeli‑born (%) 69.9

Arab (%) 18.9

Married/cohabited (%) 81.6

Socioeconomic position 5.8 ± 2.2

Never smokers (%) 49.2

Education

 < 12 years (%) 19.9

12 years (%) 34.4

 > 12 years (%) 45.7

Diabetes duration 2.7 ± 1.0

Anti‑diabetic  medicationsb (%) 73.0

Comorbiditiesa (%) 29.8

Process indicators- performance in 2017 (%)

HbA1c 92.9

LDL‑cholesterol 93.6

Blood pressure 91.6

Serum creatinine 94.1

Urinary protein 91.6

Eye clinic visit 52.6

Influenza vaccination 41.8

Process indicators- composite score in 2017 (%)

0–4 10.7

5 25.0

6 41.8

7 22.4

Intermediate-outcome indicators- controlled in 2017 (%)

HbA1c (≤ 7%/ ≤ 8%)* 71.9

LDL‑cholesterol ≤ 100 mg/dL 49.0

Blood pressure ≤ 140/90 mmHg 76.5



Page 5 of 11Abdel‑Rahman et al. Israel Journal of Health Policy Research            (2024) 13:6  

and β7 indicators = − 5.79) were associated with worse physi-
cal health.

While age was not associated with mental health score, 
female sex was associated with worse mental health 
(β = − 2.73, 95% CI [− 4.61, − 0.84]). Lower level of educa-
tion was associated with worse mental health score (β<12 

years = − 5.96, 95% CI [− 8.54, − 3.38] and β12 years = − 2.54, 
95% CI [− 4.56, − 0.51] vs. > 12 years). Regarding clini-
cal characteristics, presence of comorbidities (β = − 2.11, 
95% CI [− 4.21, 0.00], P-value = 0.05) and performance of 
all seven process indicators (β = − 4.59, 95% CI [− 7.99, 
− 1.19]) were negatively associated with mental health. It 
is worth mentioning that in a separate PROMIS-10 ques-
tion of rating their general health, a higher proportion of 
those who achieved 6–7 process indicators rated their 
general health as poor or fair, compared to those who 
achieved 0–5 indicators (34.5% vs. 24.3%, respectively, 
P-value = 0.023).

Diabetes‑related distress
Among the participants, 22.2% had a high level of dia-
betes-related distress (PAID ≥ 40). Diabetes-related dis-
tress correlated negatively and significantly (p < 0.01) 
with physical and mental health (Spearman-r= − 0.51 and 
− 0.46, respectively, Additional file 1: Table S1).

Table  3 presents the associations between the inde-
pendent variables and PAID. Women and younger 
patients were more likely to experience high diabetes-
related distress (OR Female = 1.84,  OR48.0–55.0years = 4.41, 

and  OR55.1–64.9years = 2.81 vs. 65–84 years). Patients 
with a low education level were more likely to experi-
ence high diabetes-related distress  (OR<12years = 5.27 and 
 OR12years = 2.20 vs. > 12 years). Patients who achieved 5–7 
process indicators were more likely (ORs = 3.07–3.60) to 
experience high diabetes-related distress compared to 
patients who achieved only 0–4 indicators.

Sexual dysfunction, self‑management of diabetes, 
integrated care, costs of care, and shared decision making
Of the participants, 45% reported that cost of anti-
diabetic medication presented a problem for them 
(Additional file  1: Fig. S1). Approximately 30% of the 
participants reported that they suffered from sexual dys-
function, 29% reported lack of integrated care and  30% 
being unconfident in their management of the disease. 
Almost 45% reported a lack of shared decision-making 
(Additional file 1: Fig. S1).

Table  4 presents the associations between the inde-
pendent variables, including the demographic and clini-
cal variables, and the PROMs. Arabs and those with low 
education level (≤ 12 years) were independently more 
likely (ORs≈2) to face problems with anti-diabetic medi-
cations’ costs compared to Jews and those with high 
education, respectively. Men, Arabs, and patients with 
low education level were more likely to report on sexual 
dysfunction. Low reported self-management ability was 
significantly associated with female sex, young age, and 
lower level of education  (ORs = 2–3). Lack of shared 

Table 2 Associations between socio‑demographic and clinical factors with physical and mental health (n = 392)

a T‑score of the 4 items for physical or mental health from PROMIS‑10. Multivariable generalized linear models, model 1 included socio‑demographic variables and 
model 2 included also the clinical variables
b Comorbidities included: cardiac disease, retinopathy, visual loss, end stage renal disease or lower limb amputation based on diagnosis and procedures

*P‑value < 0.05; ** P‑value < 0.001; # P‑value = 0.05

Categories Physical  healtha Mental  healtha

Model 1 Model 2 Model 1 Model 2

β 95% CI β 95% CI β 95% CI β 95% CI

Gender Female versus male − 3.74** − 5.77, − 1.71 − 4.96** − 7.00, − 2.91 − 2.05* − 3.89, − 0.20 − 2.73* − 4.61,− 0.84

Age 48.0–55.0 y − 1.17 − 3.70, 1.36 − 3.26* − 5.88, − 0.64 1.74 − 0.56, 4.04 0.36 − 2.06, 2.78

55.1–64.9 y 0.29 − 2.16, 2.74 − 1.14 − 3.63, 1.35 0.92 − 1.30, 3.14 − 0.05 − 2.35, 2.25

65.0–84.0 y Ref Ref Ref Ref

Ethnicity Arabs  versus Jews 0.31 − 2.49, 3.12 0.39 − 2.35, 3.12 1.39 − 1.16, 3.93 1.35 − 1.18, 3.87

Education  < 12 y − 8.07** − 10.93, − 5.21 − 7.73** − 10.52, − 4.94 − 6.23** − 8.83, − 3.64 − 5.96** − 8.54, − 3.38

12 y − 3.38* − 5.62, − 1.14 − 2.85* − 5.04, − 0.66 − 2.83* − 4.87, − 0.80 − 2.54* − 4.56, − 0.51

 > 12y Ref Ref Ref Ref

Comorbiditiesb Yes  versus  no – – − 3.82** − 6.10, − 1.53 – – − 2.11# − 4.21, 0.00

Composite score 0–4 – – Ref – – Ref

5 – – − 3.06 − 6.62, 0.50 – – − 2.35 − 5.64, 0.94

6 – – − 5.05* − 8.39, − 1.71 – – − 2.57 − 5.66, 0.51

7 – – − 5.79* − 9.47, − 2.11 – – − 4.59* − 7.99, − 1.19
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decision-making was more likely to concern women, 
older patients, and Jews. A substantial number of patients 
answered ‘irrelevant’ in the items, lack of integrated care 
under one roof (24.0%) and shared decision-making 
(25.5%). Therefore, we repeated the analyses using mul-
tinomial logistic regressions with ‘irrelevant’ as a separate 
category. These analyses yielded similar results. Comor-
bidities and composite score were not associated signifi-
cantly with these issues.

No significant associations were found between 
PROMs (diabetes-related distress, physical and men-
tal health as well as the additional items) and lev-
els of HbA1c, blood pressure, or LDL-cholesterol, as 

continuous variables or intermediate-outcome indicators 
(data not shown).

Discussion
In this cross-sectional study, we assessed the poten-
tial utility of PROMs in type 2 diabetes care for the first 
time in Israel. We investigated the associations between 
PROMs and numerous clinical quality indicators. While 
adherence with traditional process indicators (e.g., 
HbA1c tests) was associated with worse general health 
and high diabetes-related distress, the measured levels 
of HbA1c, LDL-cholesterol, or blood pressure were not 
associated with PROMs, suggesting that PROMs capture 

Table 3 Adjusted odds ratios (ORs) of high diabetes‑related  distressa, multivariable logistic regression (n = 392)

a PAID: Problem Areas in Diabetes, a score ≥ 40 indicates high diabetes‑related distress
b Comorbidities included: cardiac disease, retinopathy, visual loss, end stage renal disease and lower limb amputation based on diagnosis and procedures

*P‑value < 0.05; **P‑value < 0.001

Categories Model 1 Model 2

OR 95% CI OR 95% CI

Gender Female  versus  male 1.56 0.94, 2.60 1.84* 1.07, 3.15

Age 48.0–55.0 y 3.28** 1.65, 6.52 4.41** 2.09, 9.29

55.1–64.9 y 2.42* 1.22, 4.78 2.81* 1.38, 5.74

65.0–84.0 y Ref Ref

Ethnicity Arabs  versus  Jews 0.60 0.30, 1.19 0.58 0.29, 1.16

Education < 12 y 5.16** 2.53, 10.53 5.27** 2.55, 10.91

12 y 2.33* 1.29, 4.23 2.20* 1.21, 4.03

> 12y Ref Ref

Comorbiditiesb Yes  versus  no – – 1.47 0.80, 2.72

Composite score 0–4 – – Ref

5 – – 3.07* 1.02, 9.27

6 – – 3.09* 1.07, 8.98

7 – – 3.60* 1.15, 11.28

Table 4 Adjusted odds ratios (ORs) of problems (yes vs. no), multivariable logistic regressions (n = 392)

Except for medication costs (n = 371); excluding irrelevant
a Model 1 and model 2 revealed similar results, comorbidities and composite score were not associated significantly with the selected items. * P‑value < 0.05; ** 
P‑value < 0.001. # P‑value = 0.05

Model  1a Anti‑diabetic 
medications’ cost

Sexual dysfunction Lack of integrated 
care under one roof

Unconfident in self‑
management

Lack of shared 
decision‑making

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Gender Female  versus  male 1.48 0.96, 2.28 0.40** 0.24, 0.68 1.21 0.72, 2.04 2.03* 1.28, 3.20 1.56* 1.01, 2.41

Age 48.0–55.0 y 1.13 0.65, 1.94 1.42 0.77, 2.61 3.19** 1.59,6.42 2.46* 1.36, 4.47 0.49* 0.29, 0.85

55.1–64.9 y 1.08 0.64, 1.82 1.18 0.64, 2.16 2.55* 1.28, 5.09 1.79# 1.00, 3.22 0.43* 0.25, 0.72

65.0–84.0 y Ref Ref Ref Ref Ref

Ethnicity Arabs  versus  Jews 1.83* 1.01, 3.32 3.67** 2.00, 6.76 10.11** 5.23,19.52 0.82 0.44, 1.52 0.53* 0.30, 0.94

Education < 12 y 2.34** 1.28, 4.29 2.90** 1.52, 5.53 1.58 0.76, 3.28 2.99** 1.58, 5.67 0.71 0.39, 1.28

12 y 1.99** 1.23, 3.20 1.44 0.83, 2.48 1.36 0.76, 2.42 1.67# 0.99, 2.80 1.21 0.75, 1.94

> 12y Ref Ref Ref Ref Ref
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additional dimensions, i.e. outcomes, not reflected in 
clinical indicators.

Our study found, in agreement with previous studies, 
that women, young patients, and those with low educa-
tion reported worse general health [19, 42–46], high 
diabetes-related distress [37, 47–53] and low confidence 
in diabetes self-management [54, 55]. Physiological and 
lifestyle factors, including diet and physical activity, may 
contribute to the gender and educational differences [46, 
55, 56]. In the current study, young patients reported 
worse physical health compared to patients aged > 65 
years. It may well be that older patients show higher 
levels of acceptance of diabetes-related restrictions and 
attribute those to aging, unlike younger individuals. 
Indeed, a previous study indicated that the proportion of 
patients who reported not being limited by their diabetes 
increased with age [19]. It was speculated that self-man-
agement is particularly difficult for young patients, who 
are busy in their careers [55, 57].

Interestingly, our study showed that performance of all 
process clinical indicators was associated with poor phys-
ical and mental health. Previous studies showed different 
results; one study showed that neither physical nor men-
tal health was associated with performance of process 
indicators [27], but another study showed that perfor-
mance of process indicators was associated with better 
mental health [58]. Given the cross-sectional nature of 
this study, we cannot establish the direction of associa-
tions between indicators’ performance and poor general 
health. It is worth mentioning two potential explanations. 
First, it may well be that patients characterized with high 
level of anxiety evaluate their health status as poor and 
also tend to perform all the process indicators. Second, 
the presence of comorbidities could explain part of the 
association under consideration. Indeed, we have con-
trolled for comorbidities, yet the adjustment may have 
been insufficient as we did not consider neither illness 
severity nor the number of comorbidities. In addition, 
we found that patients who achieved most (5–7) of the 
process indicators were more likely to have high diabe-
tes-related distress compared to those who achieved less. 
The aforementioned potential explanations, anxiety and 
presence of comorbidities, may partly explain the asso-
ciation between indicators’ performance and diabetes-
related distress. Moreover, possibly increased medical 
testing, per se, increases patient’s diabetes-related dis-
tress. Indeed, previous studies indicated that a higher 
frequency of self-monitoring of blood glucose was asso-
ciated with higher levels of distress and worries [52, 59]. 
Thus, health providers should be aware that adherence to 
clinical indicators, may not indicate better health status 
or less diabetes-related distress among patients recently 
diagnosed with type 2 diabetes.

In our study, no significant association was detected 
between control of HbA1c, LDL-cholesterol, or blood 
pressure, and general health. This is consistent with 
previous studies [60–64] that showed no association 
between general health and level of HbA1c. Also, our 
study suggests no association between control of HbA1c 
and diabetes-related distress. This is in line with previ-
ous studies [47, 49, 65] that focused, as this study does, 
on recently diagnosed patients. While others have shown 
that poor glycemic control was associated with high dia-
betes-related distress [37, 51, 52, 66–68], most of these 
studies included patients with a long-standing diabetes. 
Thus it would be interesting to test whether the associa-
tions are modified by diabetes duration.

In this study, costs of medications were considered 
a problem for almost half of the participants. In Israel, 
there is a national health insurance law that subsidizes 
only some of the medications with relatively low co-pay-
ments. Several factors may explain this finding, including 
the purchase of medications not covered by health insur-
ance; the presence of comorbidities; low socioeconomic 
position; and, since the patients were recently diagnosed 
with type 2 diabetes, the fact that medication cost was 
a new, additional financial burden. The issue of medica-
tion cost was also highlighted in our previous qualita-
tive study, where patients with type 2 diabetes expressed 
concerns about the financial burden of medications, stat-
ing: “There’s a new medication that’s effective. But the 
packet costs 250 shekels [73 USD]. What about the low-
paid workers or the elderly who live off of their pensions, 
how could they pay for that? They cannot.” [34]. Another 
Israeli study showed that 10% of patients with diabetes 
were non-adherent with pharmacotherapy due to cost; 
and this behavior was associated with low socioeconomic 
position, unemployment, and lack of physician explana-
tion about the prescribed medication [69].

Our findings showed that almost a third of the partici-
pants reported that they suffered from sexual dysfunc-
tion. In a multinational study, sex life was found to be the 
fourth most important issue out of 19 diabetes-specific 
domains [42]. Nevertheless, the current standard ques-
tionnaires do not include information on sexual dysfunc-
tion. Moreover, sexual dysfunction is often overlooked 
by health practitioners: 63% of patients with diabetes 
reported that their physicians had never addressed their 
sexual problems [70]. PROMs could be a useful tool to 
identify patients with sexual dysfunction and to follow 
them up.

Integrating PROMs into the routine clinical prac-
tice is a challenge[71]. Health providers need effective 
approaches to use PROMs without disrupting traditional 
care. Multidisciplinary healthcare teams are required for 
diabetes care (e.g., primary care physicians, and mental 
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health professionals) and some aspects are more relevant 
to some professionals than others. Thus we recommend 
specifying who will address each of the PROMs. Moreo-
ver, technology (e.g. tablets in the clinics) seems to play a 
central role in the routine collection and use of PROMs 
in clinics [12]. PROMs in diabetes care should be moni-
tored regularly, ICHOM has suggested to collect PROMs 
at baseline and annually [20] and we suggest considering 
the collection of PROMs also surrounding a change in 
treatment plan and when a complication is diagnosed.

Limitations of this study should be acknowledged. 
First, this study used a cross-sectional design, which 
allows assessing associations but not causal relationships 
and can’t determine the temporal relationship among the 
variables examined. A longitudinal study is needed to 
gain an in-depth understanding of the associations. Sec-
ond, the clinical indicators were assessed in 2017 and the 
PROMs were assessed in 2019. Third, 4-items were added 
by the authors (medication costs, sexual dysfunction, 
shared decision-making, and integrated care under one 
roof ). Although these items were validated by experts, 
almost 25% of the participants have answered "irrelevant" 
for the last two items. Notably, sensitivity analyses were 
conducted using multinomial logistic regressions with 
“irrelevant” as a separate category, and the results were 
similar to those achieved from the main analyses. Lastly, 
the study focused on patients relatively recently diag-
nosed with type 2 diabetes, and the conclusions are lim-
ited to this group.

However, our study also has some important strengths. 
First, the results suggest that PROMs are applicable for 
routine measurement of diabetes quality care; the exam-
ined questionnaires are free for use in clinical practice, 
with acceptable length and are easily scored. Second, 
the examined PROMs were based on incorporating both 
the standard set recommended by ICHOM and aspects 
that are somewhat neglected in the existing PROMs, 
such as sexual dysfunction and financial burden, which 
were found valuable for patients with type 2 diabetes in 
our previous qualitative study [34]. Third, we used well-
validated questionnaires and the combination of generic 
and diabetes-specific PROMs provided a comprehensive 
assessment. Lastly, the study estimated the associations 
between PROMs and comprehensive clinical quality indi-
cators that commonly used in diabetes care, enabling the 
estimation of the added value of PROMs.

Conclusions and policy implications
Our study suggests that PROMs capture important infor-
mation on patient health status and quality of type 2 dia-
betes care that are not reflected in the examined clinical 
quality indicators. PROMs are powerful tools, with the 

potential to both expand the evaluation of the outcomes 
of diabetes care and promote person-centered care.

Managing diabetes is a demanding task, requiring 
self-management (e.g., healthy lifestyle, blood glucose 
monitoring and medication adjustment) and individu-
alized multi-disciplinary medical and psychosocial care 
in order to prevent complications and maintain a sat-
isfactory quality of life. Active clinical use of PROMs 
and responding to the collected PROMs may improve 
multiple aspects of diabetes quality care. PROMs could 
aid health providers in identifying patient’s needs, 
responsiveness to interventions, and enable outcome 
monitoring. PROMs promote patient-provider collabo-
ration, which in turn may improve patient’s adherence 
and quality of life. Aggregate PROMs of the primary 
clinic could assist medical directors in identifying at-
risk groups and their needs, enhancing team members 
education and allocating resources accordingly.

In conclusion, this study suggests that PROMs and 
clinical quality indicators reflect different aspects of 
the quality of diabetes care and both should be con-
sidered to promote person-centered care, to improve 
the quality of diabetes care, and to achieve a compre-
hensive evaluation of diabetes quality care. Thus, we 
recommend that policy-makers within the Ministry of 
Health and health maintenance organizations promote 
the implementation of PROMs in type 2 diabetes care 
and allocate resources for further evaluation of how to 
implement it most efficiently, which potentially could 
be within the Israeli National Program for Quality Indi-
cators in Community Healthcare.

Abbreviations
PROMs  Patient‑Reported Outcome Measures
PAID  Problem Areas in Diabetes
ICHOM  International Consortium for Health Outcomes Measurement
GPH  Global physical health
GMH  Global mental health

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s13584‑ 024‑ 00592‑1.

Additional file 1. Table S1. Correlations (Spearman) between PROMs, 
socio‑demographics and quality indicators, (n = 392). Figure S1. Distribu‑
tion of facing problems in selected items, (n = 392).

Acknowledgements
Not applicable.

Author contributions
All authors contributed to the design of the study. EE contributed to the data 
acquisition from the Maccabi Healthcare Services. RC, OM and NA contributed 
to the conception of the study, conducted the data analyses and drafted 
the manuscript. All authors contributed to the interpretation of the data. DS 
critically revised the manuscript for important intellectual content. All authors 
read and approved the final manuscript.

https://doi.org/10.1186/s13584-024-00592-1
https://doi.org/10.1186/s13584-024-00592-1


Page 9 of 11Abdel‑Rahman et al. Israel Journal of Health Policy Research            (2024) 13:6  

Funding
This study was supported by The Israeli National Institute for Health Policy 
Research.
This study was funded by a research grant from the Israel National Institute 
for Health Policy Research (NIHP, grant #R/289/2017). NIHP had no role in the 
design or conduct of the study.

Availability of data and materials
The datasets analyzed during the current study are not publicly available due 
to ethical restrictions on sharing de‑identified data sets, participants had not 
provided informed consent on sharing data publicly. The data that support 
the findings of this study are available upon reasonable request and with the 
approval of the Institutional Review Board of Maccabi Healthcare Services.

Declarations

Ethics approval and consent to participate
The study protocol was approved by the Institutional Review Board of Mac‑
cabi Healthcare Services (0012‑18‑ASMC). All methods were performed in 
accordance with the ethical standards as laid down in the Declaration of 
Helsinki and its later amendments or comparable ethical standards. Verbal 
informed consent was obtained from all participants before starting the 
interview. 

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Braun School of Public Health, The Hebrew University of Jerusalem Hadassah 
Medical School, 91120 Jerusalem, Israel. 2 Maccabi Healthcare Services, Tel Aviv, 
Israel. 3 The New York Academy of Medicine, New York, USA. 

Received: 27 June 2023   Accepted: 24 January 2024

References
 1. Porter ME. What is value in health care? N Engl J Med. 2010;363:2477–81. 

https:// doi. org/ 10. 1056/ NEJMp 10110 24.
 2. Porter ME. A strategy for health care reform—toward a value‑based 

system. N Engl J Med. 2009;361:109–12. https:// doi. org/ 10. 1056/ nejmp 
09041 31.

 3. Abdel‑Rahman N, Calderon‑Margalit R, Cohen A, Elran E, Golan Cohen 
A, Krieger M, et al. Longitudinal adherence to diabetes quality indicators 
and cardiac disease: historical cohort study of patients with pharmaco‑
logically treated diabetes. J Am Heart Assoc. 2022;11(19):e025603. https:// 
doi. org/ 10. 1161/ JAHA. 122. 025603.

 4. Rodriguez‑Gutierrez R, McCoy RG. Measuring what matters in diabetes. 
JAMA. 2019;321(19):1865–6. https:// doi. org/ 10. 1001/ jama. 2019. 4310.

 5. Healy JM Jr, Govoni LA, Smolker ED. Patient reports about ambulatory 
care. Qual Manag Heal Care. 1995;4:71–81. https:// doi. org/ 10. 1097/ 00019 
514‑ 19950 4010‑ 00009.

 6. Hargraves JL, Palmer RH, Zapka J, Nerenz D, Frazier H, Orav EJ, Warner C, 
Ingard J, Neisuler R. Using patient reports to measure health care system 
performance. Clin Perform Qual Heal Care. 1993;1:208–13.

 7. Zapka JG, Palmer RH, Hargraves JL, Nerenz D, Frazier HS, Warner CK. Rela‑
tionships of patient satisfaction with experience of system performance 
and health status. J Ambul Care Manag. 1995;18:73–83. https:// doi. org/ 
10. 1097/ 00004 479‑ 19950 1000‑ 00008.

 8. Ellwood PM. Shattuck lecture–outcomes management. A technology of 
patient experience. N Engl J Med. 1988;318:1549–56. https:// doi. org/ 10. 
1056/ NEJM1 98806 09318 2327.

 9. Porter ME, Larsson S, Lee TH. Standardizing patient outcomes measure‑
ment. N Engl J Med. 2016;374:504–6. https:// doi. org/ 10. 1056/ NEJMp 
15117 01.

 10. Patrick DL, Burke LB, Powers JH, Scott JA, Rock EP, Dawisha S, et al. Patient‑
reported outcomes to support medical product labeling claims: FDA 
perspective. Value Health. 2007;10:S125–37. https:// doi. org/ 10. 1111/j. 
1524‑ 4733. 2007. 00275.x.

 11. Chen YT, Tan YZ, Cheen M, Wee HL. Patient‑reported outcome measures 
in registry‑based studies of type 2 diabetes mellitus: a systematic 
review. Curr Diab Rep. 2019;19(11):135. https:// doi. org/ 10. 1007/ 
s11892‑ 019‑ 1265‑8.

 12. Basch E. Patient‑reported outcomes—harnessing patients’ voices to 
improve clinical care. N Engl J Med. 2017;376:105–8. https:// doi. org/ 10. 
1056/ nejmp 16112 52.

 13. NHS England. Patient Reported Outcomes Measures. 2017 [cited 25 Nov 
2020]. https:// digit al. nhs. uk/ data‑ and‑ infor mation/ data‑ tools‑ and‑ servi 
ces/ data‑ servi ces/ patie nt‑ repor ted‑ outco me‑ measu res‑ proms

 14. Meterko M, Wright S, Lin H, Lowy E, Cleary PD. Mortality among patients 
with acute myocardial infarction: the influences of patient‑centered 
care and evidence‑based medicine. Health Serv Res. 2010;45:1188–204. 
https:// doi. org/ 10. 1111/j. 1475‑ 6773. 2010. 01138.x.

 15. Johnson EL, Feldman H, Butts A, Billy CDR, Dugan J, Leal S, et al. Standards 
of medical care in diabetes—2019 abridged for primary care providers. 
Clin Diabetes. 2019;37:11–34. https:// doi. org/ 10. 2337/ cd18‑ 0105.

 16. Young‑Hyman D, De Groot M, Hill‑Briggs F, Gonzalez JS, Hood K, Peyrot 
M. Psychosocial care for people with diabetes: a position statement of 
the American diabetes association. Diabetes Care. 2016;39(12):2126–40. 
https:// doi. org/ 10. 2337/ dc16‑ 2053.

 17. Martin‑Delgado J, Mula A, Guilabert M, Solís C, Gómez L, Ramirez Amat G, 
et al. Development and validation in Ecuador of the EPD Questionnaire, a 
diabetes‑specific patient‑reported experience and outcome measure: a 
mixed‑methods study. Heal Expect. 2022;25(5):2134–46. https:// doi. org/ 
10. 1111/ hex. 13366.

 18. Skovlund SE, Troelsen LH, Klim L, Jakobsen PE, Ejskjaer N. The participa‑
tory development of a national core set of person‑centred diabetes 
outcome constructs for use in routine diabetes care across healthcare 
sectors. Res Involv Engagem. 2021;7:1–17. https:// doi. org/ 10. 1186/ 
S40900‑ 021‑ 00309‑7.

 19. Borg S, Eeg‑Olofsson K, Palaszewski B, Svedbo Engström M, Gerdtham 
UG, Gudbjörnsdottir S. Patient‑reported outcome and experience meas‑
ures for diabetes: development of scale models, differences between 
patient groups and relationships with cardiovascular and diabetes com‑
plication risk factors, in a combined registry and survey study in Sweden. 
BMJ Open. 2019;9:1–11. https:// doi. org/ 10. 1136/ bmjop en‑ 2018‑ 025033.

 20. Nano J, Carinci F, Okunade O, Whittaker S, Walbaum M, Barnard‑Kelly K, 
et al. A standard set of person‑centred outcomes for diabetes mel‑
litus: results of an international and unified approach. Diabet Med. 
2020;37(12):2009–18. https:// doi. org/ 10. 1111/ dme. 14286.

 21. HEDIS Quality Measure: Comprehensive Diabetes Care. [Cited 16 Jan 
2024] Available: https:// www. preme ra. com/ wa/ provi der/ news/ medic are‑ 
advan tage/ hedis‑ diabe tes‑ care/

 22. Nicolucci A, Greenfield S, Mattke S. Selecting Indicators for the Quality of 
Diabetes Care at the Health Systems Level in OECD Countries. Int J Qual 
Heal Care. 2006. https:// doi. org/ 10. 1093/ intqhc/ mzl023.

 23. Standards and Indicators | NICE. [Cited 16 Oct 2020]. Available: https:// 
www. nice. org. uk/ stand ards‑ and‑ indic ators/ index/ All/ Diabe tes

 24. Israel National program for quality indicators in community healthcare. 
[Cited 26 Aug 2020]. Available: https:// en. israe lheal thind icato rs. org/

 25. Harman JS, Scholle SH, Ng JH, Pawlson LG, Mardon RE, Haffer SC, et al. 
Association of Health Plans’ Healthcare Effectiveness Data and Informa‑
tion Set (HEDIS) Performance with outcomes of enrollees with diabetes 
48(3):217–23;2010. https:// doi. org/ 10. 1097/ MLR. 0b013 e3181 ca3fe6

 26. Svedbo Engström M, Leksell J, Johansson UB, Borg S, Palaszewski B, Fran‑
zén S, et al. Health‑related quality of life and glycaemic control among 
adults with type 1 and type 2 diabetes—a nationwide cross‑sectional 
study. Health Qual Life Outcomes. 2019;17:1–11. https:// doi. org/ 10. 1186/ 
s12955‑ 019‑ 1212‑z.

 27. Casillas A, Iglesias K, Flatz A, Burnand B, Peytremann‑Bridevaux I. No con‑
sistent association between processes‑of‑care and health‑related quality 
of life among patients with diabetes: a missing link? BMJ Open Diabetes 
Res Care. 2015;3:e000042. https:// doi. org/ 10. 1136/ bmjdrc‑ 2014‑ 000042.

 28. Jaffe DH, Shmueli A, Ben‑Yehuda A, Paltiel O, Calderon R, Cohen AD, et al. 
Community healthcare in Israel: quality indicators 2007–2009. Isr J Health 
Policy Res. 2012;1:3. https:// doi. org/ 10. 1186/ 2045‑ 4015‑1‑3.

https://doi.org/10.1056/NEJMp1011024
https://doi.org/10.1056/nejmp0904131
https://doi.org/10.1056/nejmp0904131
https://doi.org/10.1161/JAHA.122.025603
https://doi.org/10.1161/JAHA.122.025603
https://doi.org/10.1001/jama.2019.4310
https://doi.org/10.1097/00019514-199504010-00009
https://doi.org/10.1097/00019514-199504010-00009
https://doi.org/10.1097/00004479-199501000-00008
https://doi.org/10.1097/00004479-199501000-00008
https://doi.org/10.1056/NEJM198806093182327
https://doi.org/10.1056/NEJM198806093182327
https://doi.org/10.1056/NEJMp1511701
https://doi.org/10.1056/NEJMp1511701
https://doi.org/10.1111/j.1524-4733.2007.00275.x
https://doi.org/10.1111/j.1524-4733.2007.00275.x
https://doi.org/10.1007/s11892-019-1265-8
https://doi.org/10.1007/s11892-019-1265-8
https://doi.org/10.1056/nejmp1611252
https://doi.org/10.1056/nejmp1611252
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/patient-reported-outcome-measures-proms
https://digital.nhs.uk/data-and-information/data-tools-and-services/data-services/patient-reported-outcome-measures-proms
https://doi.org/10.1111/j.1475-6773.2010.01138.x
https://doi.org/10.2337/cd18-0105
https://doi.org/10.2337/dc16-2053
https://doi.org/10.1111/hex.13366
https://doi.org/10.1111/hex.13366
https://doi.org/10.1186/S40900-021-00309-7
https://doi.org/10.1186/S40900-021-00309-7
https://doi.org/10.1136/bmjopen-2018-025033
https://doi.org/10.1111/dme.14286
https://www.premera.com/wa/provider/news/medicare-advantage/hedis-diabetes-care/
https://www.premera.com/wa/provider/news/medicare-advantage/hedis-diabetes-care/
https://doi.org/10.1093/intqhc/mzl023
https://www.nice.org.uk/standards-and-indicators/index/All/Diabetes
https://www.nice.org.uk/standards-and-indicators/index/All/Diabetes
https://en.israelhealthindicators.org/
https://doi.org/10.1097/MLR.0b013e3181ca3fe6
https://doi.org/10.1186/s12955-019-1212-z
https://doi.org/10.1186/s12955-019-1212-z
https://doi.org/10.1136/bmjdrc-2014-000042
https://doi.org/10.1186/2045-4015-1-3


Page 10 of 11Abdel‑Rahman et al. Israel Journal of Health Policy Research            (2024) 13:6 

 29. Ministry of Health. Summary Report on the Activity of Health Funds in 
2020 (Hebrew). 2021. Available: https:// www. health. gov. il/ Publi catio nsFil 
es/ dochH ashva atui2 020. pdf

 30. Central Bureau of Statistics Israel. Characterization and classification of 
geographical units by the socio‑economic level of the population 2008. 
2013. [Cited 16 Jan 2024] Available: https:// www. cbs. gov. il/ en/ publi catio 
ns/ Pages/ 2013/ CHARA CTERI ZATION‑ AND% C2% A0CLA SSIFI CATION‑ OF% 
C2% A0GEO GRAPH ICAL‑ UNITS% C2% A0BY‑ THE‑ SOCIO‑ ECONO MIC‑ LEVEL‑ 
OF‑ THE‑ POPUL ATION‑ 2008. aspx

 31. Points Location Intelligence. [Cited 7 Jul 2020]. Available: https:// points. 
co. il/ en/ points‑ locat ion‑ intel ligen ce/

 32. Calderon‑Margalit R, Manor O, Shmueli A, Ben‑Yehuda A, Paltiel O, Krieger 
M. National Program for Quality Indicators in Community Healthcare in 
Israel, Report 2013–2017. 2017. Available: https:// en. israe lheal thind icato 
rs. org/

 33. American Diabetes Association. Standards of medical care in diabe‑
tes‑2014. Diabetes Care. 2014;37(Suppl 1):S14‑80. https:// doi. org/ 10. 
2337/ dc14‑ S014.

 34. Abdel‑Rahman N, Manor O, Valinsky L, Mosenzon O, Calderon‑Margalit R, 
Roberman S. What is important for people with type 2 diabetes? A focus 
group study to identify relevant aspects for Patient‑Reported Outcome 
Measures in diabetes care. PLoS ONE. 2022;17:e0277424. https:// doi. org/ 
10. 1371/ journ al. pone. 02774 24.

 35. Polonsky WH, Anderson BJ, Lohrer PA, Welch G, Jacobson AM, Aponte JE, 
et al. Assessment of diabetes‑related distress. Diabetes Care. 1995;18:754–
60. https:// doi. org/ 10. 2337/ diaca re. 18.6. 754.

 36. Welch G, Weinger K, Anderson B, Polonsky WH. Responsiveness of the 
Problem Areas In Diabetes (PAID) questionnaire. Diabet Med. 2003;20:69–
72. https:// doi. org/ 10. 1046/j. 1464‑ 5491. 2003. 00832.x.

 37. Hayashino Y, Okamura S, Tsujii S, Ishii H. The joint association of diabetes 
distress and depressive symptoms with all‑cause mortality in Japanese 
individuals with type 2 diabetes: a prospective cohort study (Dia‑
betes Distress and Care Registry in Tenri [DDCRT 20]). Diabetologia. 
2020;63(12):2595–604. https:// doi. org/ 10. 1007/ s00125‑ 020‑ 05274‑6.

 38. Hays RD, Bjorner JB, Revicki DA, Spritzer KL, Cella D. Development of 
physical and mental health summary scores from the patient‑reported 
outcomes measurement information system (PROMIS) global items. Qual 
Life Res. 2009;18:873–80. https:// doi. org/ 10. 1007/ s11136‑ 009‑ 9496‑9.

 39. Galper A, Shamai‑Rosler O, Stanger V, Zimlichman E. PRO (Patient 
reported outcomes) implementation: from vision to reality. Stud Health 
Technol Inform. 2019;264:1839–40. https:// doi. org/ 10. 3233/ SHTI1 90674.

 40. PROMIS. [Cited 26 Feb 2021]. Available: https:// www. healt hmeas ures. net/ 
score‑ and‑ inter pret/ inter pret‑ scores/ promis

 41. Polonsky WH, Fisher L, Earles J, Dudl RJ, Lees J, Mullan J, et al. Assessing 
psychosocial distress in diabetes: development of the diabetes distress 
scale. Diabetes Care. 2005;28:626–31. https:// doi. org/ 10. 2337/ diaca re. 
28.3. 626.

 42. Bradley C, Eschwège E, De Pablos‑Velasco P, Parhofer KG, Simon D, 
Vandenberghe H, et al. Predictors of quality of life and other patient‑
Reported outcomes in the PANORAMA multinational study of people 
with type 2 diabetes. Diabetes Care. 2018;41:267–76. https:// doi. org/ 10. 
2337/ dc16‑ 2655.

 43. Papadopoulos AA, Kontodimopoulos N, Frydas A, Ikonomakis E, Niakas 
D. Predictors of health‑related quality of life in type II diabetic patients 
in Greece. BMC Public Health. 2007;7:186. https:// doi. org/ 10. 1186/ 
1471‑ 2458‑7‑ 186.

 44. Dehesh T, Dehesh P, Gozashti MH. Metabolic factors that affect health‑
related quality of life in type 2 diabetes patients: a multivariate regression 
analysis. Diabetes Metab Syndr Obes. 2019;12:1181–8. https:// doi. org/ 10. 
2147/ DMSO. S2086 89.

 45. Akinci F, Yildirim A, Gözü H, Sargin H, Orbay E, Sargin M. Assessment of 
health‑related quality of life (HRQoL) of patients with type 2 diabetes in 
Turkey. Diabetes Res Clin Pract. 2008;79:117–23. https:// doi. org/ 10. 1016/j. 
diabr es. 2007. 07. 003.

 46. Rossi MC, Lucisano G, Pintaudi B, Bulotta A, Gentile S, Scardapane M, et al. 
The complex interplay between clinical and person‑centered diabetes 
outcomes in the two genders. Heal Qual Life Outcomes. 2017;15:41. 
https:// doi. org/ 10. 1186/ s12955‑ 017‑ 0613‑0.

 47. Chew BH, Vos R, Mohd‑Sidik S, Rutten GEHM. Diabetes‑related distress, 
depression and distress‑depression among adults with type 2 diabetes 

mellitus in Malaysia. PLoS ONE. 2016;11(3):e0152095. https:// doi. org/ 10. 
1371/ journ al. pone. 01520 95.

 48. Hayashino Y, Okamura S, Tsujii S, Ishii H. Association between diabetes 
distress and all‑cause mortality in Japanese individuals with type 2 
diabetes: a prospective cohort study (Diabetes Distress and Care Registry 
in Tenri [DDCRT 18]). Diabetologia. 2018;61:1978–84. https:// doi. org/ 10. 
1007/ s00125‑ 018‑ 4657‑4.

 49. Ismail K, Moulton CD, Winkley K, Pickup JC, Thomas SM, Sherwood RA, 
et al. The association of depressive symptoms and diabetes distress with 
glycaemic control and diabetes complications over 2 years in newly 
diagnosed type 2 diabetes: a prospective cohort study. Diabetologia. 
2017;60:2092–102. https:// doi. org/ 10. 1007/ s00125‑ 017‑ 4367‑3.

 50. Hayashino Y, Okamura S, Matsunaga S, Tsujii S, Ishii H, Ishii H, et al. 
The association between Problem Areas in Diabetes Scale scores and 
glycemic control is modified by types of diabetes therapy: Diabetes 
Distress and Care Registry in Tenri (DDCRT 2). Diabetes Res Clin Pract. 
2012;97:405–10. https:// doi. org/ 10. 1016/j. diabr es. 2012. 04. 005.

 51. Tsujii S, Hayashino Y, Ishii H. Diabetes distress, but not depressive symp‑
toms, is associated with glycaemic control among Japanese patients with 
Type 2 diabetes: Diabetes Distress and Care Registry at Tenri (DDCRT 1). 
Diabet Med. 2012;29:1451–5. https:// doi. org/ 10. 1111/j. 1464‑ 5491. 2012. 
03647.x.

 52. Pintaudi B, Lucisano G, Gentile S, Bulotta A, Skovlund SE, Vespasiani G, 
et al. Correlates of diabetes‑related distress in type 2 diabetes: Findings 
from the benchmarking network for clinical and humanistic outcomes in 
diabetes (BENCH‑D) study. J Psychosom Res. 2015;79:348–54. https:// doi. 
org/ 10. 1016/j. jpsyc hores. 2015. 08. 010.

 53. Gahlan D, Rajput R, Gehlawat P, Gupta R. Prevalence and determinants of 
diabetes distress in patients of diabetes mellitus in a tertiary care centre. 
Diabetes Metab Syndr Clin Res Rev. 2018;12:333–6. https:// doi. org/ 10. 
1016/j. dsx. 2017. 12. 024.

 54. Siddiqui M, Khan M, Carline T. Gender differences in living with diabetes 
mellitus. Mater Sociomed. 2013;25:140. https:// doi. org/ 10. 5455/ msm. 
2013. 25. 140‑ 142.

 55. Huang M, Zhao R, Li S, Jiang X. Self‑management behavior in patients 
with type 2 diabetes: a cross‑sectional survey in western urban China. 
PLoS ONE. 2014;9:95138. https:// doi. org/ 10. 1371/ journ al. pone. 00951 38.

 56. Huebschmann AG, Huxley RR, Kohrt WM, Zeitler P, Regensteiner JG, 
Reusch JB, et al. Sex differences in the burden of type 2 diabetes and car‑
diovascular risk across the life course. Diabetologia. 2019;62(10):1761–72. 
https:// doi. org/ 10. 1007/ s00125‑ 019‑ 4939‑5.

 57. Weijman I, Ros WJG, Rutten GEHM, Schaufeli WB, Schabracq MJ, Win‑
nubst JAM. The role of work‑related and personal factors in diabetes 
self‑management. Patient Educ Couns. 2005;59:87–96. https:// doi. org/ 10. 
1016/j. pec. 2004. 10. 004.

 58. Harman JS, Scholle SH, Ng JH, Pawlson LG, Mardon RE, Haffer SC, et al. 
Association of health plans’ healthcare effectiveness data and information 
set (HEDIS) performance with outcomes of enrollees with diabetes. Med 
Care. 2010;48:217–23. https:// doi. org/ 10. 1097/ MLR. 0b013 e3181 ca3fe6.

 59. Franciosi M, Pellegrini F, De Berardis G, Belfiglio M, Cavaliere D, Nardo BDI, 
et al. The impact of blood glucose self‑monitoring on metabolic control 
and quality of life in type 2 diabetic patients: An urgent need for better 
educational strategies. Diabetes Care. 2001;24:1870–7. https:// doi. org/ 10. 
2337/ diaca re. 24. 11. 1870.

 60. Kuznetsov L, Griffin SJ, Davies MJ, Lauritzen T, Khunti K, Rutten GEHM, 
et al. Diabetes‑specific quality of life but not health status is indepen‑
dently associated with glycaemic control among patients with type 2 
diabetes: a cross‑sectional analysis of the ADDITION‑Europe trial cohort. 
Diabetes Res Clin Pract. 2014;104(2):281–7. https:// doi. org/ 10. 1016/j. diabr 
es. 2013. 12. 029.

 61. Weinberger M, Kirkman MS, Samsa GP, Cowper PA, Shortliffe EA, Simel 
DL, et al. The relationship between glycemic control and health‑related 
quality of life in patients with non‑insulin‑dependent diabetes mellitus. 
Med Care. 1994;32:1173–81. https:// doi. org/ 10. 1097/ 00005 650‑ 19941 
2000‑ 00002.

 62. Kalda R, Rätsep A, Lember M. Predictors of quality of life of patients with 
type 2 diabetes. Patient Prefer Adherence. 2008;2:21–6.

 63. Quah JH, Luo N, Ng WY, How CH, Tay EG. Health‑related quality of life is 
associated with diabetic complications, but not with short‑term diabetic 
control in primary care. Ann Acad Med Singapore. 2011;40:276–86.

https://www.health.gov.il/PublicationsFiles/dochHashvaatui2020.pdf
https://www.health.gov.il/PublicationsFiles/dochHashvaatui2020.pdf
https://www.cbs.gov.il/en/publications/Pages/2013/CHARACTERIZATION-AND%C2%A0CLASSIFICATION-OF%C2%A0GEOGRAPHICAL-UNITS%C2%A0BY-THE-SOCIO-ECONOMIC-LEVEL-OF-THE-POPULATION-2008.aspx
https://www.cbs.gov.il/en/publications/Pages/2013/CHARACTERIZATION-AND%C2%A0CLASSIFICATION-OF%C2%A0GEOGRAPHICAL-UNITS%C2%A0BY-THE-SOCIO-ECONOMIC-LEVEL-OF-THE-POPULATION-2008.aspx
https://www.cbs.gov.il/en/publications/Pages/2013/CHARACTERIZATION-AND%C2%A0CLASSIFICATION-OF%C2%A0GEOGRAPHICAL-UNITS%C2%A0BY-THE-SOCIO-ECONOMIC-LEVEL-OF-THE-POPULATION-2008.aspx
https://www.cbs.gov.il/en/publications/Pages/2013/CHARACTERIZATION-AND%C2%A0CLASSIFICATION-OF%C2%A0GEOGRAPHICAL-UNITS%C2%A0BY-THE-SOCIO-ECONOMIC-LEVEL-OF-THE-POPULATION-2008.aspx
https://points.co.il/en/points-location-intelligence/
https://points.co.il/en/points-location-intelligence/
https://en.israelhealthindicators.org/
https://en.israelhealthindicators.org/
https://doi.org/10.2337/dc14-S014
https://doi.org/10.2337/dc14-S014
https://doi.org/10.1371/journal.pone.0277424
https://doi.org/10.1371/journal.pone.0277424
https://doi.org/10.2337/diacare.18.6.754
https://doi.org/10.1046/j.1464-5491.2003.00832.x
https://doi.org/10.1007/s00125-020-05274-6
https://doi.org/10.1007/s11136-009-9496-9
https://doi.org/10.3233/SHTI190674
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
https://www.healthmeasures.net/score-and-interpret/interpret-scores/promis
https://doi.org/10.2337/diacare.28.3.626
https://doi.org/10.2337/diacare.28.3.626
https://doi.org/10.2337/dc16-2655
https://doi.org/10.2337/dc16-2655
https://doi.org/10.1186/1471-2458-7-186
https://doi.org/10.1186/1471-2458-7-186
https://doi.org/10.2147/DMSO.S208689
https://doi.org/10.2147/DMSO.S208689
https://doi.org/10.1016/j.diabres.2007.07.003
https://doi.org/10.1016/j.diabres.2007.07.003
https://doi.org/10.1186/s12955-017-0613-0
https://doi.org/10.1371/journal.pone.0152095
https://doi.org/10.1371/journal.pone.0152095
https://doi.org/10.1007/s00125-018-4657-4
https://doi.org/10.1007/s00125-018-4657-4
https://doi.org/10.1007/s00125-017-4367-3
https://doi.org/10.1016/j.diabres.2012.04.005
https://doi.org/10.1111/j.1464-5491.2012.03647.x
https://doi.org/10.1111/j.1464-5491.2012.03647.x
https://doi.org/10.1016/j.jpsychores.2015.08.010
https://doi.org/10.1016/j.jpsychores.2015.08.010
https://doi.org/10.1016/j.dsx.2017.12.024
https://doi.org/10.1016/j.dsx.2017.12.024
https://doi.org/10.5455/msm.2013.25.140-142
https://doi.org/10.5455/msm.2013.25.140-142
https://doi.org/10.1371/journal.pone.0095138
https://doi.org/10.1007/s00125-019-4939-5
https://doi.org/10.1016/j.pec.2004.10.004
https://doi.org/10.1016/j.pec.2004.10.004
https://doi.org/10.1097/MLR.0b013e3181ca3fe6
https://doi.org/10.2337/diacare.24.11.1870
https://doi.org/10.2337/diacare.24.11.1870
https://doi.org/10.1016/j.diabres.2013.12.029
https://doi.org/10.1016/j.diabres.2013.12.029
https://doi.org/10.1097/00005650-199412000-00002
https://doi.org/10.1097/00005650-199412000-00002


Page 11 of 11Abdel‑Rahman et al. Israel Journal of Health Policy Research            (2024) 13:6  

 64. Wasem J, Bramlage P, Gitt AK, Binz C, Krekler M, Deeg E, Tschöpe D, DiaR‑
egis Study Group. Co‑morbidity but not dysglycaemia reduces quality 
of life in patients with type‑2 diabetes treated with oral mono‑ or dual 
combination therapy—an analysis of the DiaRegis registry. Cardiovasc 
Diabetol. 2013;12:47. https:// doi. org/ 10. 1186/ 1475‑ 2840‑ 12‑ 47.

 65. Kampling H, Mittag O, Herpertz S, Baumeister H, Kulzer B, Petrak F. Can 
trajectories of glycemic control be predicted by depression, anxi‑
ety, or diabetes‑related distress in a prospective cohort of adults with 
newly diagnosed type 1 diabetes? Results of a five‑year follow‑up from 
the German multicenter diabetes cohort stu. Diabetes Res Clin Pract. 
2018;141:106–17. https:// doi. org/ 10. 1016/j. diabr es. 2018. 04. 017.

 66. Tunsuchart K, Lerttrakarnnon P, Srithanaviboonchail K, Likhitsathian S, 
Skulphan S. Type 2 diabetes mellitus related distress in Thailand. Int J 
Environ Res Public Health. 2020. https:// doi. org/ 10. 3390/ ijerp h1707 2329.

 67. Fisher L, Mullan JT, Arean P, Glasgow RE, Hessler D, Masharani U. Diabetes 
distress but not clinical depression or depressive symptoms is associated 
with glycemic control in both cross‑sectional and longitudinal analyses. 
Diabetes Care. 2010;33:23–8. https:// doi. org/ 10. 2337/ dc09‑ 1238.

 68. Aikens JE. Prospective associations between emotional distress and poor 
outcomes in type 2 diabetes. Diabetes Care. 2012;35:2472–8. https:// doi. 
org/ 10. 2337/ dc12‑ 0181.

 69. Simon‑Tuval T, Triki N, Chodick G, Greenberg D. Determinants of cost‑
related nonadherence to medications among chronically ill patients 
in maccabi healthcare services. Isr Value Heal Reg Issues. 2014;4:41–6. 
https:// doi. org/ 10. 1016/j. vhri. 2014. 06. 010.

 70. Asefa A, Nigussie T, Henok A, Mamo Y. Prevalence of sexual dysfunc‑
tion and related factors among diabetes mellitus patients in Southwest 
Ethiopia. BMC Endocr Disord. 2019;19(1):141. https:// doi. org/ 10. 1186/ 
s12902‑ 019‑ 0473‑1.

 71. Porter P, Gonçalves‑Bradley D, Ricci‑Cabello I, Gibbons C, Gangannagari‑
palli J, Fitzpatrick R, et al. Framework and guidance for implementing 
patient‑reported outcomes in clinical practice: evidence, challenges and 
opportunities. J Comp Eff Res. 2016;5:507–19. https:// doi. org/ 10. 2217/ 
cer‑ 2015‑ 0014.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/1475-2840-12-47
https://doi.org/10.1016/j.diabres.2018.04.017
https://doi.org/10.3390/ijerph17072329
https://doi.org/10.2337/dc09-1238
https://doi.org/10.2337/dc12-0181
https://doi.org/10.2337/dc12-0181
https://doi.org/10.1016/j.vhri.2014.06.010
https://doi.org/10.1186/s12902-019-0473-1
https://doi.org/10.1186/s12902-019-0473-1
https://doi.org/10.2217/cer-2015-0014
https://doi.org/10.2217/cer-2015-0014

	Implications of Patient-Reported Outcome Measures among patients with recently diagnosed type 2 diabetes
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Study design and setting
	Study sample
	Socio-demographic variables and covariates
	Quality indicators and clinical data
	Questionnaire construction and PROMs
	Statistical analysis

	Results
	Physical and mental health
	Diabetes-related distress
	Sexual dysfunction, self-management of diabetes, integrated care, costs of care, and shared decision making

	Discussion
	Conclusions and policy implications
	Acknowledgements
	References


