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the impact of patients’ involvement in cooking on their mortality  
and morbidity: a 19-year follow-up of patients diagnosed  
with type 2 diabetes mellitus
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NIelS De fINe OlIVArIuS & frANS BOch WAlDOrff
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University of Copenhagen, Copenhagen, Denmark

abstract
Objective. This study explored the impact of involvement in cooking on long-term morbidity and mortality among 
patients newly diagnosed with type 2 diabetes mellitus (T2Dm). Design and subjects. Data are from the population-based 
study Diabetes care in General Practice. In baseline questionnaires, 1348 patients newly diagnosed with T2Dm gave 
information on how frequently they consumed a warm main meal and how often they cooked it themselves. The selected 
patients were followed up for 19 years in the Danish National Patient registry and the Danish register of causes of 
Death. Main outcome measures. This study analysed the association between involvement in cooking and each of seven 
pre-specified outcomes was analysed in cox regression models with stepwise adjustment for possible confounders and 
mediators. Results. 92% of the patients with T2Dm consumed a warm main meal   five times per week. Among these, 
women who cooked for themselves less than once a week had a higher risk of diabetes-related deaths (hr 1.86 [95% 
cI 1.03–3.35], p  0.039) and stroke (hr 2.47 [95% cI 1.08–5.65], p  0.033), after adjustment for confounders. for 
men, infrequent cooking was not related to increased risk for the outcomes investigated. Conclusions. In patients newly 
diagnosed with T2Dm and with a regular intake of warm main meals, infrequent involvement in cooking was associated 
with an increased risk of diabetes-related death and stroke for women, but not for men. General practitioners should 
pay special attention to managing diabetes treatment in female patients newly diagnosed with T2Dm who report infre-
quent involvement in cooking.

Key Words: Cooking, Denmark, diabetes-related deaths, general practice, instrumental activities of daily living, meals, self-care, 
stroke, type 2 diabetes mellitus

support, lack of time, food preferences, cooking habits 
[6,7], and functional difficulties [8], together with 
poor dietary counselling by health professionals [9].

In Denmark cooking habits are characterized by 
a common intake of homemade warm main meals 
[7,10]. In 2012, 86% of the Danish population  
consumed a homemade evening meal at least five 
times a week [11]. The responsibility for cooking still 
lies primarily with females, typically a spouse (66%) 
[7], although a steady increase in male responsibility 
has been evident over the last few decades [12].

introduction

Diagnosis and management of patients with type 2 
diabetes mellitus (T2Dm) is primarily carried out in 
general practice [1,2], where lifestyle advice is a core 
element in the treatment of all patients [3]. current 
lifestyle recommendations for T2Dm patients empha-
size dietary change [4], together with regular exercise, 
weight loss, smoking cessation, and reduced alcohol 
intake [3,5]. Barriers to meeting nutritional recom-
mendations for patients with diabetes include a lack 
of understanding of dietary guidelines, lack of family 
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Self-care includes both therapeutic care (admin-
istration of medicine, compliance etc.) and personal 
care (activities of daily living [ADl] and instrumen-
tal activities of daily living [IADl]) [13]. IADl 
involves patients planning, preparing, and serving 
adequate meals independently [14]. The prevalence 
of ADl and IADl limitations increases with age [8], 
and the onset of limitations may be an indicator of 
adverse future health changes [15,16]. Searching the 
literature did not reveal any studies investigating the 
long-term effect of cooking one’s own food in patients 
with or without T2Dm.

The hypothesis of this study is that IADl, includ-
ing involvement in cooking, at diagnosis of T2Dm, 
may be a necessary condition for adapting to a healthy 
diet and also a proxy for future good self-care, i.e. 
the efforts required to optimize metabolic control in 
order to postpone the development of diabetic com-
plications. Thus, this study explores the impact of 
preparing warm main meals on long-term morbidity 
and mortality among patients newly diagnosed with 
T2Dm.

Material and methods

Study population and design

This is a population-based inception cohort study. 
Data are from the Diabetes care in General Practice 
study, which was a pragmatic, open, cluster-random-
ized, controlled trial with randomization of 474 gen-
eral practitioners (GPs) to either structured personal 
care or routine care. A detailed description of the 
study design has been reported previously [17]. A 
total of 1381 patients aged  40 years newly diag-
nosed with diabetes (confirmed by fasting blood/
plasma glucose  7.0/8.0 mmol/l) from 1 march 
1989 to 28 february 1992 were included. The pri-
mary protocol-based exclusion criteria were life-
threatening somatic disease, severe mental illness, or 

unwillingness to participate (figure 1). The patients 
included in the trial were then followed up for 19 
years in the Danish National Patient registry, which 
holds information on almost all contacts with hospi-
tals in Denmark [18], and the Danish register of 
causes of Death, which contains information regard-
ing underlying and possible contributory causes of 
death [19]. These two registries, together with the 
Danish civil registration System [20], provided 
information on mortality and relevant morbidity. 
Patients were followed until death or censoring on 
1 January 2009.

Measurements and definitions

At the time of diabetes diagnosis, the GPs measured 
blood pressure, body weight, and height. hyperten-
sion was defined as systolic/diastolic blood pressure 
 160/90 mmhg and/or the use of antihypertensive 
and/or diuretic drugs. clinical chemistry was central-
ized: diagnostic plasma glucose level, total choles-
terols, and fasting triglycerides. microalbuminuria 
was defined as urinary albumin concentration  15–
 200 mg/l and proteinuria as  200 mg/l. In baseline 
questionnaires patients gave information concerning 
whether they lived alone, residence (rural or non-rural 
municipality defined by postal codes [21]), education 
(basic school education only or further education), 
smoking habits (current or former/never), and three 
items to describe functional level: leisure-time physi-
cal activity (sedentary or active), the ability to walk up 

lifestyle changes are beneficial for type 2 dia-
betes mellitus (T2Dm) patients, but the impact 
of cooking on outcomes is underexplored:

Among women with T2Dm, infrequent  •
involvement in cooking was associated with 
increased risk of diabetes-related death and 
stroke.

This association was not found in men. •

In primary care special attention should be  •
paid to women diagnosed with T2Dm who 
report infrequent involvement in cooking. 

figure 1. Patient flow through trial.
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or down the stairs without resting (with no difficulty 
or with some/much difficulty), and home care assis-
tance (yes/no). Questions concerning meals and cook-
ing habits were modified from a nationwide dietary 
survey [10]: “how often do you consume a warm 
main meal per week?” (zero to seven times per week, 
regardless of whether the warm main meal was con-
sumed for lunch or supper), and “how often do you 
cook warm meals” (never,  once per week (cooking 
once per week was not recorded), twice per week, 
almost every day, and every day). A priori a frequent 
intake was pragmatically defined as  five meals per 
week and infrequent cooking was defined as  once 
per week. comorbidity was assessed with charlson’s 
comorbidity index over the 10 years preceding diabe-
tes diagnosis [22]. The seven outcomes have been 
defined previously [17]: all-cause mortality, diabetes-
related deaths, any diabetes-related endpoint, myocar-
dial infarction, stroke, peripheral disease, and 
microvascular disease see Supplementary material, 
Appendix I available online at http://informahealth-
care.com/doi/abs/10.3109/02813432.2015.1001940.

Statistical analysis

first, the study explored the patient characteristics 
and the number of warm meals consumed per week 
see Supplementary material, Appendix II–III avail-
able online at http://informahealthcare.com/doi/abs/
10.3109/02813432.2015.1001940. To ensure a fre-
quent intake of main meals in the following analy-
ses, the group of patients with infrequent intake 
was excluded. Then, among those who consumed 
meals regularly, it was examined whether involve-
ment in cooking was associated with mortality and 
morbidity (see figure 1). The association between 
involvement in cooking and the incidence of each 
of the seven outcomes was analysed in cox regres-
sion models. censoring events were end of the 
follow-up period or death in participants with  
non-fatal outcomes. Analyses were adjusted in two 
multivariate models. model 1 was adjusted for ran-
domization group and possible confounders (socio-
demographic, clinical, behavioural, and functional 
level variables) to assess the hypothesis of a risk 
reduction associated with cooking one’s own food. 
model 2 was additionally adjusted for possible bio-
chemical mediators to assess whether the antici-
pated positive effects from model 1 were explained 
by diabetes-specific risk factors. Patients with miss-
ing values on one or more variables were omitted 
from the analyses where these variables were 
included. Absolute risks for each outcome were cal-
culated as the number of patients experiencing the 
corresponding outcome divided by the sum of the 
risk times (i.e. from diagnosis to the first occur-

rence of the outcome, death, or end of follow-up). 
Patients with any occurrence of an outcome before 
diabetes diagnosis were excluded from the analyses 
pertaining to that outcome. Analyses were done 
separately for men and women; however, gender 
difference was tested by the interaction of gender 
and involvement in cooking in a joint model for 
men and women. A p-value  0.05 was taken as 
statistically significant. Statistical analyses were 
performed with SAS version 9.3 (SAS Institute, 
cary, Nc, uSA).

results

Patient characteristics

Of the 1348 patients included in the study, 1235 
(92%) regularly consumed a warm main meal. The 
following analyses included only these 1235 patients 
(see figure 1), and among these approximately a 
quarter of the patients infrequently prepared warm 
meals (Table I). more women than men were fre-
quently involved in cooking.

The 37 women who cooked infrequently differed 
from the women who cooked frequently: they were 
older, more often lived alone, had more renal involve-
ment but lower BmI, lower physical activity and low 
mobility, more often used home care, and had more 
comorbidity (Table I). In contrast, men who cooked 
infrequently did not differ particularly from men who 
cooked more frequently, and the comparison groups 
were of similar size.

for both sexes, those who rarely cooked generally 
had a higher absolute risk for an adverse event than 
those more frequently involved in cooking, except for 
the rarest events (Table II).

Multivariate analysis

In the models adjusted for confounders these dif-
ferences were statistically significant for women 
regarding diabetes-related deaths (hr 1.86 [95% 
cI 1.03–3.35], p  0.039) and stroke (hr 2.47 
[95% cI 1.08–5.65], p  0.033) (see Table II).  
The association with stroke persisted when the 
analysis was further adjusted for biochemical 
mediators (hr 2.38 [95% cI 1.00–5.67], 
p  0.050). for men, infrequent involvement in 
cooking was not associated with increased risk; on 
the contrary there was a trend towards a reduced 
risk of diabetes-related death, myocardial infarc-
tion, peripheral vascular disease, and microvascu-
lar disease (see subgroup analyses in Supplementary 
material, Appendix IV available online at http://
informahealthcare.com/doi/abs/10.3109/02813432.
2015.1001940).
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Discussion

Among women with a regular intake of warm main 
meals, infrequent involvement in cooking was associ-
ated with a higher risk of diabetes-related death and 
stroke. This association was not found in men. To our 
knowledge, no previous studies have explored the 
potential benefits of being involved in cooking among 
patients with T2Dm.

Strengths and weaknesses of the study

This population-based study has several strengths. 
The patients are likely to be representative of the gen-
eral Danish population of patients newly diagnosed 
with clinical T2Dm at the time because of the well-
defined background population in each general prac-
tice and the small number of exclusions and dropouts 
[17]. In addition, the study used established well-
defined registry-based outcomes [18–20].

however, relatively few women were infre-
quently involved in cooking and their risk profile 
at diagnosis was poor (see Table I). Infrequent 
cooking is likely to be a proxy for poor health. for 
example, reduced functional level both causes 
inability to cook [23] and increases mortality and 
morbidity [15,16]. The analyses were extensively 
adjusted for potential confounders including sev-
eral measures for comorbidity and functional level. 
Still, we cannot rule out the possibility that the 
results may be explained by residual confounding 
from disease severity and IADl. however, the 
observation that the effect of involvement in cook-
ing levelled out when adjusting for the anticipated 
biochemical mediators of the effect of cooking on 
the outcomes indicates that cooking had a protec-
tive effect on glucose level, lipid profile, blood pres-
sure etc. Other limitations of this study relate to 
the validation and reliance on self-reported cook-
ing behaviour, the use of the pragmatic categoriza-

Table I. Patient characteristics at diabetes diagnosis according to involvement in cooking.

Involvement in cooking at diabetes diagnosis (n  1235)1

Infrequent
( once per week)

(n  318)

frequent
(2–7 times per week)

(n  917)

females (n  37) males (n  281) females (n  539) males (n  378)

Sociodemographic
Age, years 79.7 (75.2–85.4) 67.9 (58.3–74.7) 66.9 (57.8–74.7) 61.9 (51.7–69.1)
living alone2 25 (67.6) 45 (16.0) 201 (37.4) 99 (26.2)
rural residence2 10 (27.8) 39 (14.7) 120 (23.2) 97 (26.6)
Basic school education only2 34 (94.4) 208 (75.6) 453 (86.6) 251 (69.2)

Biochemical
Diagnostic plasma glucose (mmol/l) 13.0 (10.3–16.1) 13.7 (11.1–17.8) 13.7 (10.7–17.0) 13.7 (10.7–16.8)
fasting triglyceride (mmol/l) 2.03 (1.59–2.88) 1.90 (1.27–2.66) 1.95 (1.41–2.83) 1.99 (1.39–3.24)
Total cholesterol (mmol/l) 6.0 (5.5–7.0) 6.0 (5.1–6.9) 6.3 (5.6–7.3) 6.2 (5.3–6.9)
microalbuminuria 14 (46.7) 104 (38.5) 173 (33.7) 150 (40.8)
Proteinuria 3 (10.0) 15 (5.6) 17 (3.3) 22 (6.0)

clinical
Body mass index (kg/m2) 26.5 (23.6–29.9) 28.5 (25.9–31.1) 29.2 (25.7–33.6) 29.1 (26.6–31.9)
hypertension 33 (89.2) 196 (69.8) 425 (78.9) 263 (69.6)

Behavioural
current smoking2 6 (16.2) 111 (39.5) 145 (27.1) 166 (43.9)

functional level
Sedentary physical activity1 31 (83.8) 67 (24.0) 148 (27.6) 81 (21.5)
low mobility2,3 30 (81.1) 123 (43.9) 275 (51.4) 127 (33.7)
home care2 21 (77.8) 41 (15.2) 97 (18.0) 32 (8.5)

co-morbidity index4

0 19 (51.4) 177 (63.0) 397 (73.7) 270 (71.4)
1 9 (24.3) 51 (18.2) 78 (14.5) 60 (15.9)
2 7 (18.9) 25 (8.9) 43 (8.0) 32 (8.5)
 3 2 (5.4) 28 (10.0) 21 (3.9) 16 (4.2)

randomization group
Structured personal care 22 (59.5) 158 (56.2) 297 (55.1) 205 (54.2)

 Notes: Values are numbers (percentages) or medians (inter-quartile range). 1Based only on patients who consume warm main meals 
regularly (5 times per week). 2Data from questionnaires to patients. 3low mobility is characterized by not being able to walk up or down 
the stairs from one floor to another without resting. 4charlson’s comorbidity index is calculated on 10 years before time of diabetes 
diagnosis.
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tion of infrequent and frequent, and the lack of 
information about changes in cooking habits after 
diabetes diagnosis.

Interpretation of the results

model 1 is considered the primary model and con-
tains the relevant confounders for the most perti-
nent estimation of the effect of involvement in 
cooking on the outcomes. model 2, additionally 
controlled for biochemical variables, is anticipated 
to mediate the association of interest. As expected, 
a possible protective effect of frequent cooking is 
explained by its positive effect on the levels of bio-
chemical risk factors as mentioned earlier. The rel-
atively low BmI among patients who were 
infrequently involved in cooking could relate to the 
obesity paradox, which argues that obesity and high 
BmI may reduce mortality in patients with T2Dm 
[24,25].

This study considered involvement in cooking as 
an element of IADl and therefore functional level 
[14]. The relatively poor prognosis in women with 
infrequent planning, preparing, and/or serving of 
meals may be explained by the fact that (i) home-
made food is perceived to be healthy [26], (ii) the 
activity of “cooking” is perceived as healthy [27, 
28], or (iii) independent IADl, including cooking, 
is a proxy for good self-care [29]. This study, how-
ever, did not investigate the nutritional composition 
of the meals.

The gender difference found in this study is not 
easy to comprehend, as one would think that good 
self-care would benefit any patient with T2Dm, man 
or women. The following interpretation can therefore 
only be assumed. To “not be involved in cooking” as 
a woman or as a man may reflect different things 
based on traditional gender roles. The responsibility 
for cooking lies primarily with the females in most 
households [7]. Therefore, inability to cook may well 
be a better indicator of disease severity in women 
than in men. If the findings of this study reflect resid-
ual confounding from disease severity rather than the 
healthy effect of cooking one’s own food, women’s 
responsibility for cooking may explain the gender dif-
ferences found.

On the other hand, the explanation may also lie 
in the assumption that women cook healthier meals 
than men [7,10]. Women who are not involved in 
cooking may eat less healthy food prepared by their 
male spouse, or meals provided from home care ser-
vices, ready meals, or other junk food. males who do 
not cook often have a wife to cook healthy home-
made food for them. This could contribute to explain-
ing the trend found in this study, that men cooking 

infrequently experience a protective effect on adverse 
outcomes.

Clinical implications

When GPs meet infrequent cooking behaviour among 
their female patients newly diagnosed with T2Dm, 
they should bear in mind that these patients may have 
a relatively high risk of an adverse outcome. These 
patients may be considered to be vulnerable and 
therefore GPs could consider paying special attention 
to the quality of diabetes treatment for this group of 
patients.

conclusion

for patients newly diagnosed with T2Dm who have a 
regular intake of warm main meals, infrequent involve-
ment in cooking is associated with an increased risk 
of diabetes-related death and stroke in women, but not 
in men. GPs should consider paying special attention 
to the small, high-risk group of female patients with 
T2Dm who report infrequent involvement in cooking. 
however, more research is needed to clarify whether 
the relation is causal or explained by confounding fac-
tors not adjusted for in the present study.   
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