
Ten-year change in self-rated quality of life in a type 1 diabetes 
population: Wisconsin Epidemiologic Study of Diabetic 
Retinopathy

Flavio E. Hirai,
Department of Epidemiology, Bloomberg School of Public Health, Johns Hopkins University, 
Baltimore, MD, USA. Department of Ophthalmology, Federal University of Sao Paulo, Rua 
Botucatu, 820, Sao Paulo, Brazil

James M. Tielsch,
Department of International Health, Bloomberg School of Public Health, Johns Hopkins 
University, Baltimore, MD, USA

Barbara E. K. Klein, and
Department of Ophthalmology and Visual Sciences, University of Wisconsin-Madison, Madison, 
WI, USA

Ronald Klein
Department of Ophthalmology and Visual Sciences, University of Wisconsin-Madison, Madison, 
WI, USA

Abstract

Purpose—To investigate a 10-year change of quality of life and associated factors in a 

population with type 1 diabetes.

Methods—The Medical Outcome Study Short Form-36 (SF-36) was administered in participants 

(n = 520) at the 1995–1996 and 2005–2007 examination phases of the Wisconsin Epidemiologic 

Study of Diabetic Retinopathy (WESDR). Physical (PCS) and mental (MCS) component summary 

scores were calculated. The associations between changes of quality of life and demographic, 

socioeconomic, and clinical factors were analyzed.

Results—PCS score decreased (p < 0.001) and MCS score increased (p < 0.001) after 10 years. 

The development of cardiovascular disease and the presence of limb amputation were associated 

with decrease in the PCS score. Those who were working and retired had increased MCS; those 

who were working and stopped had a decrease in the MCS score. Change in visual acuity and 

diabetic retinopathy status did not have a significant impact in health-related quality of life scores.

Conclusions—Our findings reinforce the necessity to make every attempt to decrease 

complications of diabetes in individuals with long-term type 1 diabetes in order to attenuate the 

diminished quality of life associated with those complications such as cardiovascular disease. 
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Change in employment status, likely due to development of these complications, was also strongly 

associated with poorer quality of life and suggests the benefits of preventing or decreasing 

complications to keep people with type 1 diabetes in the workforce.
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Introduction

Type 1 diabetes mellitus is a chronic disease, and its first diagnosis is usually done during 

childhood or adolescence. The ultimate goal of the treatment for type 1 diabetes has been to 

achieve metabolic control to prevent the development of macro- and microvascular 

complications. Intensive glycemic control reduces these complications, but increases patient 

burden and may affect quality of life [1, 2]. The burdens of intensive glycemic control 

include inconvenience, discomfort, costs, and at least occasional hypoglycemia. Further, 

development and progression of long-term complications (e.g., diabetic retinopathy and 

changes in visual acuity) may also affect quality of life in this population [2–4].

Most studies reporting data on quality of life in adult populations with type 1 diabetes were 

cross-sectional investigations including hospital-based patients [1, 5, 6]. Few studies have 

investigated longitudinal, long-term associations of clinical (e.g., development of 

microvascular complications) and nonclinical (e.g., socioeconomic status) factors with 

quality of life in type 1 diabetes [4, 7, 8].

While there are prevalence data concerning some of these problems, incidence data add the 

important temporal nature of the association and thus permit the examination of long-term 

effects of diabetes, its treatment, and its complications on subsequent quality of life. The 

Wisconsin Epidemiologic Study of Diabetic Retinopathy (WESDR) is an ongoing 

prospective cohort study that provides the opportunity for an exploratory study to investigate 

the possibility of such longitudinal changes of several clinical and nonclinical factors over a 

10-year interval in persons with type 1 diabetes.

Research design and methods

Study population

The WESDR involved 2,990 individuals with types 1 and 2 diabetes who received their 

medical care in an 11-county area in southern Wisconsin initiated in 1979–1980 [9, 10]. All 

individuals who were diagnosed before 30 years of age were categorized as the “younger-

onset” group (N = 1,210). This group is considered to have type 1 diabetes based on C-

peptide testing. Of this group, 996 participated in the baseline examination (1980–1982), 

891 in the 4-year follow-up (1984–1986), 765 in the 10-year follow-up (1990–1992), 654 in 

the 14-year follow-up (1995–1996), 567 in the 20-year follow-up (2000–2001), and 550 in 

the 25-year follow-up (2005–2007). Refusal rates were low for all examinations [11–14]. 

The analyses in this paper are based on the subjects who participated in both the 1995–1996 

and the 2005–2007 examinations.

Hirai et al. Page 2

Qual Life Res. Author manuscript; available in PMC 2017 September 14.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Procedures

Examinations followed standardized protocols and consisted of a clinical examination that 

included measurements of blood pressure, height, and weight. An ophthalmic evaluation 

included measurement of best-corrected visual acuity after refraction, anterior segment 

biomicroscopy, tonometry, and fundoscopy after pupil dilation. Stereoscopic color fundus 

photographs of 7-standard fields were taken to assess diabetic retinopathy status and other 

fundus abnormalities [15]. While pupils were being dilated, participants were asked 

questions by trained interviewers regarding their current and past medical conditions, use of 

medications, information about cigarette smoking, and alcohol consumption. Laboratory 

tests included blood levels of glycosylated hemoglobin measured using a microcolumn 

technique [16], and total and high-density lipoprotein cholesterol concentrations were 

measured in EDTA plasma using a cholesterol oxidase method (Roche Diagnostics 

Corporation, Indianapolis, IN). Urine samples were tested for the presence of gross 

proteinuria using a reagent strip (Labstix, Bayer, Germany).

Health-related quality of life was assessed using the Medical Outcomes Study (MOS) Short 

Form 36 Health Survey (SF-36)[17]. Participants answered the questions during regular 

study visits. Higher scores indicate better health status. The SF-36 has eight subscales that 

were analyzed in this study: physical functioning (PF), physical role (RP), bodily pain (BP), 

general health (GH), vitality (VT), social functioning (SF), emotional role (RE), and mental 

health (MH). All SF-36 measures were transformed to a score ranging from 0 to 100. In 

addition, the physical (PCS) and mental (MCS) component summary measures were 

calculated [18] and standardized to a US population with a mean of 50 and standard 

deviation of 10. The SF-36 questionnaire was administered only in the 1995–1996 and 

2005–2007 examinations.

Definitions

Age was defined as age at the 1995–1996 examination. Duration of diabetes was the time 

between diagnosis and the 1995–1996 visit. Education was defined as the number of years 

of school completed. Employment was categorized into “full/part-time workers,” “retired,” 

“not working,” and “other” (e.g., students or homemakers) at the time of examination. 

Individuals were asked whether they had smoked more than 100 cigarettes in their lives. If 

they answered positively, the number of cigarettes per day and the number of years smoked 

were recorded. Pack years smoked at each visit were calculated (one pack year was 

equivalent to smoking one pack per day for a year) at each examination. Alcohol 

consumption was calculated in ounces per day. Body mass index (BMI) was calculated using 

the following formula: weight(kg)/[height(m)]2. Individuals also answered the questions 

regarding their marital status, health insurance, insulin use, frequency of hypoglycemic 

reactions, and episodes of ketoacidosis. Subjects were asked to describe their usual physical 

activity as “sedentary,” “moderate,” or “strenuous.”

Nephropathy was defined as history of kidney transplant, being on renal dialysis, or positive 

gross proteinuria (defined as urine concentration of ≥0.30 g/l measured by reagent strip). 

Neuropathy was defined as history of numbness or tingling in hands or feet, loss of sensation 

in hands or feet, and/or decreased ability to feel the hotness or coldness of things touched. 
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Limb amputation was assessed by questionnaire or direct observation. Cardiovascular 

disease was defined as history of angina, myocardial infarction, coronary bypass surgery, 

and/or stroke.

Diabetic retinopathy (DR) was graded using the fundus photographs according to a modified 

Airlie House classification scheme [19]. Severity class for an individual was assigned based 

on the grade in the worse eye. The categories were “no retinopathy” (level 10), “mild 

nonproliferative DR” (level > 10 and ≤37), “moderate NPDR” (level > 37 and ≤47), “severe 

NPDR” (level>47 and<60), and “proliferative DR” (level ≥ 60).

For visual acuity, the Early Treatment Diabetic Retinopathy Study (ETDRS) protocol was 

used to determine best-corrected visual acuity [20]. The total number of letters read was 

recorded.

Changes between 1995–1996 and 2005–2007

Changes in quality of life scores and other continuous variables such as glycosylated 

hemoglobin, BMI, history of smoking and alcohol consumption, and visual acuity were 

defined as the difference between the 1994–1995 and 2005–2007 values. Employment was 

categorized as follows: “working at both visits” for those who remained full-or part-time 

employed between visits; “working and stopped” for those who lost their jobs during the 

period; “working and retired” for those who were working and retired between visits; 

“unemployed and started working” for those who were unemployed and started working 

during the period; “unemployed at both visits” for those who remained unemployed between 

visits; “retired” for those who remained retired; and “others” for those who did not change 

status (e.g., students or homemakers). Marital status was categorized as “married at both 

visits”; “married and not married” for those who became divorced or widowed during the 

period; “not married and married” for the ones getting married between visits; and “not 

married at both visits.” In order to account for incident and prevalent diseases, for each 

chronic condition (cardiovascular disease, nephropathy, neuropathy, and limb amputation), 

individuals were classified as “no disease” if they have not developed the condition during 

the interval; “onset before 95–96 visit” if they already had the condition (prevalent disease); 

and “onset after 95–96 visit” for those who developed disease between visits (incident 

disease).

In our regression models, change in visual acuity represented a change of 15 letters on the 

ETDRS chart, equivalent to a doubling of the visual angle. Diabetic retinopathy was 

regrouped into “None to Mild NPDR,” “Moderate to Severe NPDR,” and “Proliferative 

DR.” Changes in DR status would be classified in “No change,” “Improvement,” or 

“Progression” if individuals remained the same or moved from one category to another 

during the 10-year period.

Because all participants had the same change for age and diabetes duration between both 

visits, values for the 1995–1996 examination were used in our statistical analyses. Education 

did not change significantly during this period, and its value at 1995–1996 was also used in 

our analysis.
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Statistical analysis

Results are first presented as mean ± SD and proportions. Comparisons of continuous 

variables between two visits were done with the Wilcoxon’s signed-rank test, and 

categorical variables were compared with the chi-square and McNemar’s tests.

We calculated the effect size of each SF-36 subscale, PCS, and MCS as suggested by 

Norman et al. [21] by dividing differences in scores by the baseline standard deviation (SD).

PCS and MCS were chosen as our main outcome measures for this analysis. Linear 

regression models were built based on the “change score method” [22] using changes in the 

SF-36, PCS, and MCS as dependent variables. Unstandardized regression coefficients are 

reported, indicating how much change in the quality of life increased (positive coefficient) or 

decreased (negative coefficient) for every one-unit increase in the independent variable.

In the statistical analysis, we first performed a univariable analysis with each independent 

variable separately. Those that showed statistically significant association (p < 0.05) with the 

dependent variable were included in a first multivariable model. Then, we built a final full 

model adding to the first multivariable model those factors believed to be confounders based 

on the previous knowledge about quality of life in people with type 1 diabetes. Because of 

potential correlation between variables representing long-term complications of diabetes, we 

analyzed complications such as nephropathy, neuropathy, limb amputation, and retinopathy 

in separate models and then together in a final model for PCS and MCS. We also analyzed 

visual acuity and retinopathy status in separate models and together in the same model due 

to possible multicollinearity. Interactions were tested in our analysis by adding 

multiplicative terms in our regression models and also through stratification. A p value 

<0.05 was considered to be statistically significant. Analyses were performed using Stata v.

10 (College Station, Texas).

The Institutional Review Board of the University of Wisconsin, Madison, approved the study 

(M-2005-1047), and all participants provided consent. This research followed the tenets of 

the Declaration of Helsinki.

Results

Five hundred and twenty individuals participated in both (1995–1996 and 2005–2007) visits 

and presented complete data regarding the SF-36 questionnaire. There were no significant 

differences in age, sex, physical activity, smoking, visual acuity, and presence of long-term 

complications between those included and excluded from the analysis due to incomplete 

data. There were higher proportions of individuals who were not married, not working either 

full- or part-time, and drinking less alcohol among those excluded.

We also analyzed characteristics at the baseline examination of those who participated in the 

25-year follow-up, those who did not participate because they could not be located or they 

refused, and those who had died. With the exception of less education, there were no 

significant differences in characteristics of those who participated compared with those who 

survived but did not participate. Persons with younger-onset type 1 diabetes who had died 
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were older and had longer duration of diabetes, higher glycosylated hemoglobin, more 

proteinuria, higher systolic blood pressure, greater BMI, more pack years smoked, more 

severe retinopathy, and poorer visual acuity than those who participated.

Table 1 shows the characteristics of the study population in both visits. The mean age at the 

2005–2007 examination was 49.2 ± 9.4 years, 49.3 % of whom were males. A significant 

proportion of people either retired or stopped working by the time of the 2005–2007 

examination. More of the cohort was using an insulin pump at 2005–2007 compared to 

1995–1996 examination. A slightly higher proportion of people drinking alcohol was 

observed at the 2005–2007 visit, but fewer people were smoking. Levels of glycosylated 

hemoglobin and serum total cholesterol were lower, and serum HDL cholesterol levels and 

BMI were higher in the follow-up. The prevalence of microvascular and macrovascular 

complications increased after 10 years (Table 1).

Table 2 shows the SF-36 domain and summary scores at both examinations. PF, RP, BP, GH, 

RE, and the PCS scores had a statistically significant decrease during the study period. MH 

and the MCS scores had a statistically significant increase. Only two of the subscale 

differences over the period, VT and SF, did not reach statistical significance. Norms for the 

general US population were also included in this table [17]. In the 2005–2007 visit, all 

subscales, except for SF, RE, and MH, had lower scores than the general population. All 

values of effect size were < 0.5 in this population.

Tables 3 and 4 show results from our univariable and multivariable analyses for PCS and 

MCS, respectively. The univariate analysis showed that those with higher education had an 

increase in the PCS score. Individuals who stopped working had a decrease in the PCS 

score. Decrease in visual acuity and the presence of complications such as cardiovascular 

disease, neuropathy, and limb amputation also had negative impact in the physical 

component score. Because results did not significantly differ between models that included 

each complication separately and the full model, only the results from our full models for 

each component score were shown in the last column. When adjusting for potential 

confounders, higher education remained associated with increased PCS score while the 

presence of cardiovascular disease and limb amputation was associated with lower PCS.

Employment status had the most significant influence on the MCS in both uni- and 

multivariable analyses. Those who were working and stopped had lower MCS than those 

who were employed at both visits. Individuals who retired between both visits had higher 

MCS than those who remained working. Changes in visual acuity were associated with 

decrease in both PCS and MCS scores in the univariable analysis. However, both visual 

acuity and diabetic retinopathy status were not associated with changes in PCS and MCS 

scores if variables were included separately or together in the multivariable analysis.

Because lower limb amputation and vision loss are complications that may be directly 

related to unemployment, we tested the interaction between both variables combined with 

working status and the PCS and MCS. Individuals who lost a limb and stopped working 

scored approximately 10 points lower in the PCS than those who remained working and had 

no amputation (p < 0.05). No statistically significant changes were observed in the MCS. 
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Those who had a decrease in their vision and were not working did not score differently on 

the PCS and MCS from those who were working and did not have a change in their visual 

acuity status (data not shown).

Discussion

SF-36 subscales such as PF, RP, BP, GH, RE, and the PCS had lower scores, and MH and 

MCS had higher scores after 10 years. According to Norman et al. [21], effect sizes of <0.5 

SD (half standard deviation) found in each subscale and both component scores indicate that 

changes might not be of clinical significance. This was probably reflected in the absence of 

significant changes in quality of life scores despite a remarkable increase in the prevalence 

of long-term complication such as nephropathy, neuropathy, and severity of retinopathy. 

However, some changes observed in our multivariable analyses should be considered.

In this cohort of people with type 1 diabetes with relatively long duration, the development 

of complications such as cardiovascular disease and limb amputation and change in working 

status at the 1995–1996 examination were associated with statistically significant changes in 

quality of life scores 10 years later. The presence of complications has been reported to be 

associated with poorer quality of life [2, 4, 23, 24]. In our study, individuals who had 

incident cardiovascular disease showed greater declines in the physical component score. In 

a study by Hart et al. [2], the presence of cardiovascular disease had the most pronounced 

negative influence on quality of life scores in general, and the presence of macrovascular 

and/or microvascular diseases had a lower impact on mental than physical health-related 

subscales. The same research group observed that higher diastolic blood pressure at baseline 

was associated with faster decrease in the PCS than the MCS in a 6-year longitudinal study 

of quality of life in individuals with type 1 diabetes [4].

One of the main strengths of WESDR has been its design to address questions related to 

diabetic retinopathy and vision. The presence of diabetic retinopathy has been related to 

lower overall health-related quality of life scores, but the impact has been even higher when 

accompanied by loss of visual acuity [3, 25–27]. In an 18-month follow-up multicenter trial 

for vision loss in patients with diabetic retinopathy, Matza et al. [3] showed that those who 

lost visual acuity by 10 or more letters had negative changes in all SF-36 domains. Although 

the decline of 3-lines of visual acuity was associated with negative changes in both PCS and 

MCS, the association was not statistically significant. Similarly, the progression of diabetic 

retinopathy to a worse status was not associated with significant changes in scores. One 

explanation for this finding might be that the mean visual acuity in the 2005–2007 was close 

to 20/20, indicating an excellent visual function status of this population despite the long-

term diabetes.

It is believed that some characteristics that are more related to diabetes, such as intensive 

insulin treatment regimen and higher frequency of hypoglycemic events, could result in a 

poorer quality of life [1]. Investigators have shown better glycemic control to be associated 

with poorer quality of life [28], but others have not found this relationship [29]. None of 

these factors were associated with significant changes in quality of life scores in our 

multivariable models. A 10-year interval might have been too long to capture individual 
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perceptions about quality of life related to such dynamic changes (e.g., insulin treatment 

regimen) that usually have an impact in a much shorter period of time. In addition, because 

all participants in this study had at least 14 years of diabetes prior to 1995–1996 [13], they 

may have learned to adapt to frequent changes in daily routine imposed by the disease 

without significantly affecting their quality of life.

Change in employment status had the most important influence on the MCS changes in our 

study. Losing a job during this period was associated with negative changes in MCS even 

after controlling for other factors such as age, sex, education, and presence of comorbidities 

(e.g., cardiovascular disease). Retirement between the visits was associated with an increase 

in scores in MCS. Job stability is one of the main factors affecting self-esteem and emotional 

control [30]. Our results also showed, although not statistically significant, that those who 

became employed also had an increase in the MCS. Shih and Simon [31] showed that those 

who were unemployed presented 2 times higher odds of having severe psychological distress 

compared to those with full-time jobs in a survey of adults from the general population 

living in Los Angeles County. Employment status (i.e., unemployment) might be an 

intermediate variable between poor health and low PCS or MCS scores, resulting in an 

overadjustment in our multivariable models. We have examined this by rerunning our 

multivariable models without employment status in the model and reached the same 

conclusions (data not shown).

People with diabetes, low education level, and those who were not married have been found 

to have lower quality of life than more educated and married individuals [1, 32]. Neither 

education nor marital status was significant predictors of changes in health-related quality of 

life in our study.

In this study, we used the orthogonal scoring method to determine the PCS and MCS scores. 

Some authors support the use of oblique methods instead. We have performed one analysis 

using oblique methods to calculate the PCS and MCS, and the findings were consistent with 

that found using the orthogonal scoring methods (Hirai et al., unpublished data, June 15 

2012), resulting in all conclusions being the same.

One of the limitations of our study is the fact that psychosocial measurements such as 

personality and self-esteem [33] or social support such as emotional and informational 

support were not measured. In addition, influences of short-term events such as frequency of 

hypoglycemic episodes and changes in treatment regimens between examinations might not 

have been captured due to the long period between the two examination phases. The 

availability of data in only two points in time also limits the ability to perform a more 

comprehensive longitudinal analysis and evaluate antecedent-consequent relations of 

change. Finally, this is a group of survivors, and if those who lost follow-up had worse 

health status and this was related to poorer quality of life, we could have underestimated the 

strength of our associations. Despite its limitations, the strengths of the WESDR should also 

be considered. The use of standard protocols such as the fundus photographs and 

standardized classification scheme for diabetic retinopathy allows detailed assessment of this 

condition decreasing chances of misclassification. The long follow-up and its population-

based design provide an opportunity to study and understand these relationships among 
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individuals with long-term type 1 diabetes, and results can be extrapolated to larger 

populations in the United States with similar characteristics.

In summary, the development of complications, especially cardiovascular disease, had a 

significant influence on quality of life of individuals with type 1 diabetes. A minimal change 

in visual acuity was observed during the 10-year period, and it did not affect quality of life 

in this population. These findings reinforce the necessity of adequate glycemic and blood 

pressure control to prevent development of these complications in individuals with long-term 

type 1 diabetes. The changes in employment status, likely due to the development of these 

complications, were also strongly associated with poorer quality of life and suggest the 

benefits preventing complications and keeping people in the workforce.
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Table 1

Characteristics of individuals who participated in both the 1995–1996 and 2005–2007 Wisconsin 

Epidemiologic Study of Diabetic Retinopathy examinations

1995–1996 (n = 520) 2005–2007 (n = 520) p value

Age (years) 39.2 ± 9.4 49.2 ± 9.4 < 0.001

Gender (male, %) 49.3 49.3

Education

Years in school 14.2 ± 2.5 14.7 ± 2.9 < 0.001

Employment (%) < 0.001

 Full/Part-time workers 83.7 68.3

 Retired 1.7 10.6

 Not working 7.6 16.3

 Other 7.0 4.8

Marital status (married, %) 62.2 63.0 0.63

Health insurance (yes, %) 95.5 96.7 0.17

Insulin use (yes, %) 97.9 93.8 < 0.001

Times per day using insulin 2.31 ± 0.88 3.35 ± 1.06 < 0.001

Insulin pump (yes, %) 3.9 35.7 < 0.001

Physical activity (%) 0.88

 Sedentary 33.8 34.3

 Moderate 56.3 57.4

 Strenuous 9.9 8.3

Alcohol (%) 0.05

 Never 3.6 2.2

 Former 20.6 19.5

 Current 75.8 78.3

Smoking (pack years) 6.3 ± 15.6 7.3 ± 16.3 0.02

Smoking (%) < 0.001

 Never 60.9 59.4

 Former 23.8 28.8

 Current 15.3 11.8

Glycosylated hemoglobin (%) 9.3 ± 1.4 7.6 ± 1.3 < 0.001

Diabetes duration (years) 25.1 ± 7.3 35.1 ± 7.3 < 0.001

Serum total cholesterol (mg/dl) 192.8 ± 40.3 167.1 ± 37.0 < 0.001

Serum HDL cholesterol(mg/dl) 50.9 ± 15.7 56.3 ± 17.1 < 0.001

Body mass index (kg/m2) 26.6 ± 4.3 28.8 ± 5.6 < 0.001

Ketoacidosis within last year (yes, %) 8.1 6.1 0.24

Hypoglycemic events within last year (yes, %) 94.4 95.3 0.38

Frequency of hypoglycemic reactions (%) 0.70

 1/day 4.3 4.5

 1–5/week 37.7 40.5

 1–3/month 33.2 36.8
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1995–1996 (n = 520) 2005–2007 (n = 520) p value

 Less 24.8 18.2

Nephropathy (yes, %) 23.9 48.6 < 0.001

Neuropathy (yes, %) 27.6 58.5 < 0.001

Limb amputation (yes, %) 2.1 6.6 < 0.001

Cardiovascular disease (yes, %) 7.8 25.7 < 0.001

Visual acuity (better eye, LogMAR) −0.03 ± 0.16 0.04 ± 0.20 < 0.01

Diabetic retinopathy (%) < 0.001

 No retinopathy 2.6 2.2

 Mild NPDR 33.3 33.5

 Moderate NPDR 18.7 12.9

Severe NPDR 2.4 0.5

Proliferative DR 43.0 50.9
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Table 3

Uni- and multivariable analysis of change in physical component summary (PCS) scores between 1995–1996 

and 2005–2007

Univariable Multivariable 1 Multivariable 2

R2 0.1107 0.1835

Intercept −1.66** −0.47

Age, per 1 year −0.09** −0.02 −0.08

Sex, versus female* −0.07 −0.75

BMI, per 1 kg/m2* −0.39 −0.29

Education, per 1 year* 0.47** 0.45** 0.54**

Employment, versus working at both visits

 Working and stopped −4.54** −3.16 −2.89

 Working and retired −5.26** −4.27** −2.56

 Unemployed and started working 0.68 1.66 3.75

 Unemployed at both visits 1.73 3.54 6.74

 Retired at both visits 1.88 5.04 3.61

 Other 0.31 −0.10 −1.27

HbA1c, per 1 unit % 0.31 −0.16

Diabetes duration, per 1 year* −0.11 0.01

Cardiovascular, versus no disease

 Onset before 95–96 visit −2.58 −1.20 0.01

 Onset after 95–96 visit −3.34** −2.59** −3.55**

Nephropathy, versus no disease

 Onset before 95–96 visit −0.94 1.13

 Onset after 95–96 visit −1.47 −2.02

Neuropathy, versus no disease

 Onset before 95–96 visit −1.98** 0.30 −0.98

 Onset after 95–96 visit −2.66** −0.39 0.11

Amputation, versus no disease

 Onset before 95–96 visit −4.68** −7.24** −9.22**

 Onset after 95–96 visit −1.75 0.72 −2.64

Visual acuity, per 3-line decrease −2.59** −2.11 −1.79

Diabetic retinopathy, versus no change

 Improvement 2.42 2.05

 Progression −0.65 −1.49

Unstandardized regression coefficients

Univariable univariable analysis

Multivariable 1 included only statistically significant variables in the univariate analysis

Multivariable 2 included all variables in the model
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*
1995–1996 visit values

**
p < 0.05
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Table 4

Uni- and multivariable analysis of change in mental component summary (MCS) scores between 1995–1996 

and 2005–2007

Univariable Multivariable 1 Multivariable 2

R2 0.0923 0.1363

Intercept 1.30** 1.08**

Age, per 1 year −0.01 0.02

Sex, versus female* −0.57 −0.68

BMI, per 1 kg/m2* 0.26 0.33

Education, per 1 year* −0.01 −0.24

Employment, versus working at both visits

 Working and stopped −4.00** −4.03** −4.95**

 Working and retired 5.83** 6.32** 6.37**

 Unemployed and started working 4.99 5.88 7.81

 Unemployed at both visits 2.62 2.33 0.82

 Retired at both visits −3.22 −5.47 −7.40

 Other −0.75 −0.54 0.46

HbA1c, per 1 unit % 0.06 −0.01

Diabetes duration, per 1 year* −0.01 −0.01

Cardiovascular, versus no disease

 Onset before 95–96 visit 0.06 −0.85

 Onset after 95–96 visit −0.03 −0.22

Nephropathy, versus no disease

 Onset before 95–96 visit −0.34 −0.63

 Onset after 95–96 visit −1.18 0.01

Neuropathy, versus no disease

 Onset before 95–96 visit −0.17 −0.77

 Onset after 95–96 visit −1.49 −1.40

Amputation, versus no disease

 Onset before 95–96 visit 4.63 1.68

 Onset after 95–96 visit 2.69 0.77

Visual acuity, per 3-line decrease −2.08** −2.50** −1.69

Diabetic retinopathy, versus no change

 Improvement −1.70 1.36

 Progression 0.73 1.06

Unstandardized regression coefficients

Univariable univariable analysis

Multivariable 1 included only statistically significant variables in the univariate analysis

Multivariable 2 included all variables in the model

*
1995–1996 visit values
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**
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