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Abstract 

Introduction In the German-speaking community of surgeons addressing the oral cavity, there has long been a pre-
vailing opinion that dairy products could be harmful to oral wound healing, but is this true? This study sheds light 
on this issue based on clinical data of wound healing impairment rates.

Methods A patient questionnaire, clinical examination prior to surgery of the oral cavity and a postoperative 
examination at suture removal were used to assess whether altered wound healing impairment rates occurred 
because of dairy product consumption. This was done in the setting of a prospective, randomized, controlled, single-
blinded, bicenter study in outpatient and inpatient settings.

Results Among the 257 patients participating 228 were included in the study, 227 had complete data sets and were 
used for our statistical analysis. The cohort was randomly divided into 105 dairy product consumers (intervention 
group) and 123 without dairy products (control group). In total, 45 wound healing impairments out of 227 patients 
(19.82%) were noted, including 20 (19.05%) in the group of dairy product consumers (intervention group) and 25 
(20.33%) in the control group. The logistic regression model was unable to show a statistically significant association 
between dairy product consumption and wound healing impairment. (p = 0.26), (OR = 0.65).

Summary The study found no statistically significant associations that dairy product consumption has either a nega-
tive or positive effect on wound healing. (p = 0.26), (OR = 0.65).

Introduction
In German-speaking countries, the avoidance of dairy 
products after oral surgery is often recommended to pro-
mote wound healing [1, 2].

In Germany, approximately 300,000 procedures 
involving intraoral wounds are performed in an inpa-
tient setting every year [3]. In addition, approximately 
12 million teeth are extracted[4], and various other 
outpatient procedures are performed, meaning that a 
considerable number of procedures involving intraoral 
wounds can be assumed. Eighty-five percent of the 
German population consumes dairy products several 
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times a week and 41% daily, making dairy products one 
of the most frequently consumed foods [5]. This does 
not differ much in the rest of Europe and North Amer-
ica. Dairy products are recommended by the German 
Nutrition Society and the WHO as an essential part of 
a healthy diet. [6–8]

In a survey on recommendations issued by dentists, 
oral surgeons and maxillofacial surgeons in 2020, 65% of 
all dentists, 48% of all oral surgeons and 31% of all maxil-
lofacial surgeons recommended avoiding dairy products 
in the postoperative period [1].

This showed a tendency that the more complex the 
operations performed, the less attention was paid to 
avoiding dairy products. This, in turn, suggests that clini-
cal experience shows that dairy products do not lead to 
problems with wound healing.

However, where does the fear of dairy products come 
from, which, in an international context, is primarily a 
phenomenon in German-speaking countries? Histori-
cally, the recommendation to avoid dairy products was 
made only after the Second World War. Internationally 
e.g. the US and GB, the recommendations tend towards 
rather than away from dairy products. Overall, this 
approach contrasts with guidelines both in German-
speaking countries and internationally, none of which 
make recommendations to avoid dairy products [2].

In German-speaking countries, various reasons are 
discussed as to why dairy products are harmful. In dis-
cussions with colleagues, for example, it is often stated 
that dairy products could have an infectious effect, that 
antibiotics would work less effectively, that sutures could 
dissolve more quickly due to the acidity of the lactobacilli 
or that wound healing would be compromised by dairy 
products and the lactobacilli they contain [1, 2].

In the present study, prospective clinical data was used 
for the first time to examine whether wound healing is 
compromised by dairy products.

Materials and methods
Ethics vote
An ethics committee vote was obtained before the start 
of the study. The ethics committee of the Lower Saxony 
Medical Association approved the study on June 8, 2021. 
Registered Number: Bo/29/2021.

Study design
Bicenter, prospective, controlled, randomized and single-
blinded at treatment side: Doctor performing surgery as 
well as doctor completing the postoperative question-
naire were blinded.

Population
Patients were included at two sites from 01.03.2023–
01.04.2024. The Clinic for Oral and Maxillofacial Surgery 
in Osnabrück (Lower Saxony, Germany) has a predomi-
nantly inpatient study population with preexisting health 
conditions and an oral and maxillofacial surgery prac-
tice in Nordhorn (Lower Saxony, Germany), with a pre-
dominantly outpatient, healthier patient population. All 
patients who had undergone surgery involving an oral 
wound, regularly consumed dairy products and agreed to 
participate in the study were included.

Exclusion criteria were surgery without an oral wound 
surface, no regular consumption of dairy products, lac-
tose intolerance or allergy, age under 16 years, ASA class 
5 or 6, lack of ability to provide informed consent and 
pregnancy or breastfeeding (Table 1).

Study conduction
The study was advertised by approaching patients ver-
bally and with flyers and information posters regarding 
the study. If patients agreed to participate in the study, 
they were randomized into two groups. Randomization 
was carried out by computer-assisted random numbers 
to assign the trial participants to one of the two inter-
vention groups. The doctor who included the patients in 
the study always took the top study documents from a 
pile that was sorted according to the randomization list 
and thus included the patients according to the list. The 
doctor who created the list did not include any patients 
in the study. After receiving and opening the respective 
study documents and thus receiving the study group, 
the patients were explained how they had to behave with 
regard to dairy product consumption. The first group 
was asked not to consume any dairy products during 
the period between surgery and suture removal (control 
group), whereas the second group was explicitly told to 
consume dairy products as usual (intervention group). 
The sutures were removed on the 10 th‒14 th postopera-
tive day.

On admission directly before the operation, a stand-
ard clinical examination was performed with inspection 
of the face and oropharynx and completion of a preop-
erative questionnaire for the practitioner in which the 
wound situation was assessed preoperatively by an oral 
and maxillofacial surgeon (Table 2).

On admission, patients also completed a question-
naire in which factors commonly known as potentially 
influencing wound healing, such as preexisting health 
conditions and medication, as well as radiotherapy and 
chemotherapy, were assessed. [9–13]

Patients were also asked about their consumption of 
various dairy products and their frequency (Table 3).
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Table 1 Characteristics of analysis population

Variable Total (n = 228) Treatment (n = 105) Control (n = 123)

Post operative wound impairment yes
N (%)  [nmiss = 0]

45 (19.74%) 20 (19.05%) 25 (20.33%)

Age years
Mean (SD)  [nmiss = 1]

51.42 (18.93) 52.36 (17.83) 50.61 (19.87)

Sex male
n (%)  [nmiss = 0]

120 (52.63%) 57 (54.29%) 63 (51.22%)

Antiresorptives yes
N (%)  [nmiss = 0]

16 (7.02%) 10 (9.52%) 6 (4.88%)

Diabetes yes
N (%)  [nmiss = 0]

19 (8.33%) 2 (1.90%) 17 (13.82%)

Place clinic
N (%)  [nmiss = 0]

106 (46.49%) 51 (48.57%) 55 (44.72%)

Atherosklerosis yes
N (%)  [nmiss = 0]

15 (6.58%) 6 (5.71%) 9 (7.32%)

Chronic heartdisease yes
N (%)  [nmiss = 0]

2 (0.88%) 1 (0.95%) 1 (0.81%)

Bloodthinner yes
N (%)  [nmiss = 0]
No Bloodthinner or preventive Heparine
ASS or Clopidogrel
Vitamin K antagonists, factor 10a antagonists, multi 
bloodthinner combinations

188 (82.46%)
18 (7.89%)
22 (9.65%)

87 (82.86%)
8 (7.62%)
10 (9.52%)

101 (82.11%)
10 (8.13%)
12 (9.76%)

Coagulation disorder yes
N (%)  [nmiss = 0]

6 (2.63%) 4 (3.81%) 2 (1.63%)

Adipositas yes
N (%)  [nmiss = 4]

135 (60.27%) 63 (61.76%) 72 (59.02%)

Smoking status smoker
N (%)  [nmiss = 0]

33 (14.47%) 14 (13.33%) 19 (15.45%)

Packyears ≥ 20 years
N (%)  [nmiss = 0]

47 (20.61) 21 (20.00) 26 (21.14%)

Immunosupression yes
N (%)  [nmiss = 0]

19 (8.33%) 8 (7.62%) 11 (8.94%)

Chemotherapie yes
N (%)  [nmiss = 0]

14 (6.14%) 7 (6.67%) 7 (5.69%)

Radiotherapie yes
N (%)  [nmiss = 0]

13 (5.70%) 9 (8.57%) 4 (3.25%)

Cardiovascular impairment yes
N (%)  [nmiss = 0]

167 (73.25%) 78 (74.29%) 89 (72.36%)

Immuno modulation yes
N (%)  [nmiss = 0]

33 (14.47%) 16 (15.24%) 17 (13.82%)

Immunodeficciency yes
N (%)  [nmiss = 0]

2 (0.88%) 1 (0.95%) 1 (0.81%)

Items excluded from logistic regression model:

Number of tooth brushings per day
Mean (SD)  [nmiss = 6]

2.05 (0.57) 2.00 (0.50) 2.10 (0.62)

COPD yes
N (%)  [nmiss = 0]

7 (3.07%) 4 (3.81%) 3 (2.44%)

Chronic infectious diseases
N (%)  [nmiss = 0]

0 (0.00%) 0 (0.00%) 0 (0.00%)

Antibiotics yes
N (%)  [nmiss = 35]

99 (51.30%) 50 (56.82%) 49 (46.67%)

Kidneydisease yes
N (%)  [nmiss = 0]

1 (0.44%) 0 (0.00%) 1 (0.81%)

Liverdisease yes
N (%)  [nmiss = 0]

0 (0.00%) 0 (0.00%) 0 (0.00%)
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The procedure planned for the patient was then per-
formed by a surgeon who was blinded to the study 
group. Depending on the study arm, the patients either 
consumed (intervention) or did not consume (control) 
dairy products postoperatively until suture removal 
between the 10 th and 14 th postoperative day. In the 
inpatient group, the nurses were instructed to ensure 
that the patients adhered to their administered diet 
and the nutrition plan during their inpatient stay was 
adjusted accordingly. In the outpatient group, the 
patients themselves ensured that they adhered to their 
administered diet.

At the time of suture removal, another oral and maxil-
lofacial surgeon blinded to the treatment group recorded 
the status of wound healing and other factors that 
appeared relevant for wound healing via a blinded ques-
tionnaire and asked about compliance with the adminis-
tered diet (Table 4).

The wound healing disorders were differentiated into 
various categories, and the localization was specified 
both in the preoperative assessment as well as the post-
operative control in order to exclude the possibility that 

preexisting wounds elsewhere were classified as a wound 
healing disorder of the respective operation.

The wound healing disorder categories were as fol-
lows: Bland wound-mucosal conditions, non-irritant but 
delayed wound healing, wound dehiscence, wound infec-
tion, abscess, os liber, necrosis (possibly loss of flap).

Before starting the study, we calculated the sample size 
based on an estimated wound healing failure rate of 5%, 
which resulted in 652 patients to be included at a target 
significance level of p = 0.05 for a test on equality.

As the number of patients included was lower than 
estimated and the wound healing rate was significantly 
higher at 20%, we adjusted our equality test to a multivar-
iate logistic regression model to account for confound-
ing factors and compare the wound healing rates in both 
groups to determine the effect of the dairy products on 
wound healing.

Before starting the trial, the primary endpoint was 
defined as wound impairment rate depending on dairy 
product consumption. The secondary endpoints were 
determined by wound healing failure rates depending on 
the confounding diseases recorded in our questionnaire 

Table 2 Preoperative Doctors questionnaire
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Table 3 Patient questionnaire, queried factors possibly influencing wound healing. All items collected from the preoperative patient 
questionnaire. Options were yes or no. Items 38–46 could be answered with 1–2 per week, 2–4 per week, 5–7 per week and several 
times a day
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as well as patient characteristics regarding BMI, sex, age 
and confounding medications [14].

Statistical methods
Two hundred fifty-seven patients participated in the 
study. A total of 228 (88.7%) patients were included in the 
study and 227 patients (88,3%) were included in our anal-
ysis. 29 (11.3%) Patients were excluded from the study. 
Out of those 29, 7.8% of the patients respectively 20 were 
lost to follow up. Nine more were excluded from the 
study due to missing documentation or noncompliance 
regarding the study arm to which they were assigned 
(Fig. 1).

The patients were randomly divided into 105 (46.1%) 
dairy product consumers (intervention group) and 123 
(53.9%) with postoperative cessation of dairy product 
consumption (control group).

Possible patient-specific factors influencing wound 
healing see Table 1 were considered in our study to adjust 
for confounding effects [15].

The statistical significance of dairy product consump-
tion on wound impairment was determined in several 
stages. First data from the 3 questionnaires were analysed 

using descriptive statistics (Table 1) [16]. Then, a dimen-
sion reduction was carried out in order to reduce the 
number of potential regressors, which was too high for 
45 events in the response variable [17]. This dimension 
reduction was carried out on the one hand based on a 
medical justification and on the other hand on the basis 
of a statistical justification. Data-driven variable selection 
was not used due to the negative effects on post-selection 
inference.

Initially, the dichotomous variable cardiovascular 
impairment was derived from the variables arterioscle-
rosis, chronic heart disease, blood thinner, coagulation 
disorder, obesity (BMI > 30), active smoking status and 
number of pack years greater than or equal to 20. Cardio-
vascular impairment was defined as yes if at least one of 
these variables showed an event or if blood thinner was 
not taken purely as a preventive measure. Otherwise, it 
was defined as no.

In addition, the variables immunodeficiency, immuno-
suppression and chemotherapy were combined to form 
the variable immune modulation. This was defined as yes, 
if at least one of the combined variables showed an event, 
otherwise as no.

Table 4 Postoperative doctor’s questionnaire documenting wound healing status



Page 7 of 14Otto et al. Head & Face Medicine           (2025) 21:40  

The variables chronic infectious disease, kidney disease 
and liver disease were excluded from the analysis, as these 
variables had event frequencies between 0 and 0.44% in 
the entire patient population (see Table  1). COPD was 
also excluded from the analysis because the number of 
patients 7(3%) was small, the patients were divided very 
evenly between the two arms (3 to 4), because we did not 
expect COPD to have a major effect on wound healing 
and we wanted to include as few regressors as possible 
to keep the regression model as stable as possible. Due to 
potential reverse causation, as a high number of patients 
receive antibiotics in the first place due to wound healing 
disorders after surgery, antibiotics were excluded from 
the analysis to avoid reverse causation and the associated 
bias in the effect estimates.

The variable number of tooth brushings per day was 
also excluded from the model calculation, as only 1 
patient stated that he brushed his teeth less than once a 
day. However, brushing teeth once or several times a day 
can be regarded as sufficient oral hygiene as performed 
sufficiently and thus as the same event from a medical 
point of view [18, 19]

This resulted in a total of 9 independent variables, 
namely cardiovascular impairment (yes/no), immu-
nomodulation (yes/no), antiresorptive agents (yes/no), 
diabetes (yes/no), place of surgery (doctor’s office/clinic), 

age (in years), gender (male/female), Radiotherapy (yes/
no) and dairy products (yes/no). The latter variable was 
the regressor of interest, all other regressors served as 
covariates for adjustment.

Finally, the relationship between the dairy product 
and the dichotomous outcome variable post operative 
wound impairment (yes/no) was modelled using a logis-
tic regression model and quantified using odds ratios. All 
analyses were performed using SAS version 9.4.

The within-sample classification ability of the model 
was indicated with the area under the curve (AUC) of a 
receiver operating characteristics (ROC) curve.

Results
45 Wound healing impairments out of 227 patients 
(19.82%) were noted, including 20 (19.05%) in the group 
of dairy product consumers (intervention group) and 
25 (20.33%) in the control group. The logistic regression 
model yielded an odds ratio of 0.650 for the variable dairy 
product (yes vs. no). However, the confidence interval of 
this effect estimator ranged from 0.306 to 1.385, meaning 
that an association between dairy product and postoper-
ative wound impairment could not be shown. (p = 0.26).

The results did, nevertheless, show a significant cor-
relation between the location of the operation and the 
outcome variable. Patients who underwent surgery at 

Fig. 1 Flowchart inclusion into study
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doctors office had a 0.262 times lower chance of devel-
oping a wound healing disorder than patients who 
underwent surgery in hospital CI [0.119; 0.577], p = 
0.0009.

Radiotherapy significantly led to a very high chance 
of wound healing disorder with an odds ratio of 8.782, 
CI [1.854; 41.606], p = 0.0062.

With an odds ratio of 3.046, the administration 
of antiresorptives appears to be associated with the 
occurrence of wound healing disorders, although 
the confidence interval of the odds ratio included 
1[0.823;11.275] and was not statistically significant (p 
= 0.0954).

All results are listed in Table  5. The area under the 
curve of the model was 0.7507.

Table 1 characterizing the patient cohort shows that 
randomization led to very homogeneous study arms 
regarding the investigated influencing variables.

However, diabetes was clearly asymmetrically dis-
tributed, with a total of 17 patients in the intervention 
group and two patients in the dairy product consumer 
group. We considered this to be most likely a random 
effect.

Our data indicate that the type of wound healing disor-
der was independent of the consumption of dairy prod-
ucts. Descriptive statistics showed that in the category 
of wound infections there was a clear difference between 
dairy product consumers and the intervention group. 
Wound infections occurred three times less frequently in 

the intervention group than in the group of dairy product 
abstinent patients (Table 6).

Discussion
The recommendation to avoid dairy products is prob-
lematic, as many patients are prescribed a soft diet after 
oral surgery and therefore find it difficult to avoid dairy 
products. Apart from this, dairy products are also rec-
ommended for a healthy diet by the WHO and the Ger-
man Nutrition Society [7, 8]. A balanced and sufficient 
diet can be regarded as an assured factor for ideal wound 
healing. [20] Patients should therefore be made aware 
of the national nutritional recommendations. Accord-
ing to the German Nutrition Society and the World 
Health Organization, this also includes 2 portions of 250 
g of milk or dairy products per day, fruit and vegetables, 
pulses, nuts, fish, vegetable oils and whole meal products. 
Meat consumption should be limited to 300 g/week, and 
sweet, salty and fatty foods should be avoided as much as 
possible.[6–8, 21]

In our study, no significant difference in wound heal-
ing was found between dairy product consuming inter-
vention group and the dairy product-abstinent group. 
20 Patients (19.05%) in the intervention group and 25 
(20.33%) in the control group showed wound healing 
impairment (p = 0.26, OR 0.65, CI [0.306; 1.385]).

Much more relevant factors for wound healing in our 
study were the place of treatment: Doctors office vs. 
clinic OR 0.262; p = 0.0009.

Table 5 Results of the Regression model on factors influencing wound impairment rates
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Radiotherapy yes vs. no showed to have the strongest 
influence on wound impairment in our collective (OR 
8.782; p = 0.0062). Numerous previous studies have con-
firmed this effect, which was also visible in this study. [11, 
22].

Antiresorptive therapy which is a well known enfant 
terrible for all practitioners performing surgery of the 
jaws showed odds of 3.046 for wound healing impair-
ment [23]. Due to a relatively low number of 16 patients 
(7.02%) in our collective we were not able to show this 
effect on a 5% significance level even though a CI of 
[0.823; 11.275] and p = 0.0954 was achieved.

Additional factors influencing wound healing were 
considered in our study to address possible confounding 
factors. These factors included chemotherapy, diabetes, 
immunosuppression, immunodeficiency, smoking, coag-
ulation disorders, liver and kidney diseases, increased 
age, sex, low and high BMI as well as Atherosclerosis, 
COPD, chronic heart failure, chronic infectious diseases 
and treatment with nifedipine, which is known to have 
gingival side effects. [12] None of them could be identi-
fied in our study as a significantly influencing factor on 
wound healing rates, although they are known to have a 
negative effect on wound healing. The fact that we were 
unable to demonstrate a negative influence of these fac-
tors on wound healing is certainly partly due to the small 

number of patients with manifestations of these charac-
teristics, but also to the fact that wounds in the mouth 
generally heal better than in most parts of the body. This 
is mainly due to the good vascularization, the good envi-
ronment with moist and constant warmth as well as the 
high cell turnover of the oral mucosa. [24]

In our opinion, the lack of a negative effect of dairy 
product consumption on wound healing in our study can 
be explained well by refuting the following arguments In 
contrast, the consumption of dairy products could even 
be expected to have a positive effect on wound healing, 
although we were unable to demonstrate this effect in our 
study, which could presumably be due to the more long-
term effect of a healthy diet on wound healing. How-
ever, the positive effect on dental health has already been 
proven in previous studies [25, 26].

A common argument against the consumption of 
dairy products is that milk reduces the effect of antibi-
otics. With the exception of doxycycline, antibiotics that 
interact with milk are rarely used in oral surgery. Most 
of the antibiotics used in this field, such as clindamycin, 
metronidazole, cefuroxime, and cefaclor, as well as peni-
cillins such as amoxicillin and ampicillin sulbactam, do 
not interact with milk. [27, 28] Even if there is a poten-
tial interaction with milk, antibiotics can be taken two 
to three hours after ingesting dairy products without 

Table 6 Wound healing types dependant on dairy product consume 
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the risk of interaction. The following antibiotics should 
be taken at least two hours after dairy products, as they 
interact with the calcium contained in milk in the form of 
complex formations: Doxycycline, tetracycline, minocy-
cline and tigecycline, as well as fluoroquinolones such as 
ciprofloxacin, norfloxacin, moxifloxacin, ofloxacin, levo-
floxacin and enoxacin [27].

Another argument is that sutures disintegrate more 
quickly but an extensive in  vitro experiment revealed 
that sutures do not dissolve faster as soon as they are 
colonized with lactic acid bacteria. Since sutures dissolve 
primarily in an alkaline environment, an opposite effect 
could even be expected here due to the acid formation of 
the lactic acid bacteria. [29, 30]

Opposing dairy product consumption due to concerns 
about pathogens has to be seen as historic. Products 
available for purchase nowadays are predominantly pas-
teurized or ultra highly heated and therefore free from 
harmful pathogens. This ensures that there are no patho-
gens in milk if raw milk is not consumed. However, the 
consumption of raw milk is recommended only by the 
responsible authorities after cooking and only for healthy 
adults. Apart from this, it is also not generally available 
for purchase and is subject to strict regulations. The qual-
ity and health safety of milk and dairy products in the EU 
are ensured by numerous European regulations. The reg-
ulations also ensure that there are no tuberculosis bacte-
ria in milk, which is sometimes used as an objection to 
dairy products. [31–37]

Furthermore, it is being discussed that fibrinolytic plas-
min in milk products can inhibit the formation of the 
coagulum. However, the plasmin concentration in milk is 
negligible compared to the plasma concentration, which 
is why it cannot be assumed that a significant fibrinolytic 
effect occurs. [38–40]

Finally, it is also often mentioned that dairy prod-
ucts form a film of mucus that serves as a bacterial 
lawn leading to reduced wound healing. Indeed, dairy 
products form a mucus film on the oral mucosa, which 
serves as a bacterial culture medium. Since this also 
happens with many other soft foods, however, it is not 
plausible why this should be more harmful with dairy 
products than with other foods. In fact numerous stud-
ies have investigated the benefits of lactic acid bacte-
ria. [26, 41] The term probiotics usually refers to lactic 
acid-producing bacteria that are consumed as dairy 
products such as milk, yoghurt, kefir or fermented 
milk. Among all dairy product consumers, 5.5 million 
consumed probiotics at least once a week, and 13.5 mil-
lion consumed probiotics at least once a month. [42] 
These bacteria usually include Lactobacillus and Bifido-
bacterium species. Probiotics are said to have various 
positive effects [43, 44]. Harmful influences on wound 

healing have been refuted [2]. They might have an anti-
inflammatory effect on the gastrointestinal tract [45], 
might even have positive immunomodulatory effects 
[46], in addition, antibiotic-associated diarrhoea (AAD) 
can be reduced by probiotics. A meta-analysis of ran-
domized placebo-controlled studies revealed a 38% 
reduction in AAD with early administration of probi-
otics during antibiotic therapy.[47] Beneficial effects 
have also been reported for mucositis therapy under 
radio- and/or chemotherapy, which occurs in almost 
all patients receiving radiotherapy in the head and 
neck area [41]. Therefore, it is difficult to understand 
why the consumption of these same lactic acid bacteria 
should lead to worsened wound healing. In contrast, it 
has already been shown that increased consumption of 
dairy products leads to reduced rates of periodontitis 
[26, 44, 48].

In our study, the loss-to-follow-up rate was approxi-
mately 7.8%. Most of these patients did not show up for 
suture removal due to the longer distance between our 
clinic and the family dentist. Those who did show up, 
however, justified their withdrawal from the study by 
stating that it was too difficult for them to give up dairy 
products and that it meant a too significant reduction in 
their quality of life during the postoperative period. This 
observation could already be made at the time of inclu-
sion in the study. Most patients who could have been 
included in the study refused to participate by stating 
that they were not willing to take part in the randomiza-
tion process, risking that they might have to give up dairy 
products for the period of 14 days. It is therefore ques-
tionable to what extent the frequently communicated 
dairy product restriction was and is complied with.

The present study suggests that wound healing is not 
compromised by the consumption of dairy products. If 
at all it tends towards a slightly positive effect of dairy 
product consumption with OR 0.65 jet far away from sig-
nificance with p = 0.26 and a CI of [0.306; 1.385]. There-
fore, the focus in the future should be on a balanced diet 
with dairy products, which is essential for the best pos-
sible wound healing [20, 21, 44, 48]. It has been indicated 
that dairy products containing probiotics have a positive 
effect on oral health. Wound healing also benefits from 
a favourable pH value and a reduced number of harmful 
bacteria [48]. It should therefore be discussed what an 
ideal environment for wound healing of the oral mucosa 
should look like including a discussion on what dietary 
strategies would be beneficial for patients undergoing 
surgery of the oral cavity.

Possible nutritional factors that can improve general 
and specifically oral wound healing have been identified 
in many studies. In particular, vitamin C, vitamin D, cal-
cium and the intake of n-3 to n-6 unsaturated fatty acids 
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had positive effects on wound healing, especially in the 
mouth. [20]

In studies on wound healing not specifically related 
to the mouth, zinc, magnesium, vitamin E, high pro-
tein intake and probiotics were added to the substances 
already mentioned, all of which also had a positive effect 
on wound healing. However, the respective dosages can-
not be clearly specified at present and should be the 
subject of further research. Apart from that differentiat-
ing between nutritional factors that specifically benefit 
oral wound healing only seems to make limited sense, as 
the mechanisms and substances required in the mouth 
do not differ significantly from the rest of the body. In 
conclusion, it can be stated that there is no one healing 
dietary supplement for optimal wound healing; instead, a 
balanced healthy diet that contains the above mentioned 
ingredients in sufficient quantities seems to be decisive. 
[20, 49, 50]

However, nutritional supplementation with the sub-
stances discussed earlier can be debated in the context of 
increased calorie requirement after an operation.

The additional energy consumption after elective sur-
gery on the face is approximately 10%, but can increase 
up to 30% for major operations such as tumour resec-
tion.[51, 52] In the context of abdominal surgery, it has 
already been implemented that nutritional supplements 
should be started 7–14 days preoperatively as soon as 
there is a risk of malnutrition. In studies, the postopera-
tive complication rate has been reduced by up to 25% in 
those protocols. [53–55] As many patients who undergo 
oral and maxillofacial surgery show signs of malnutri-
tion before and at the latest after surgery, or at least 
have a high risk of malnutrition, preoperative nutritional 
screenings should also be increasingly used in oral and 
maxillofacial surgery. Particularly in the case of major 
operations, patients should be prepared for the operation 
preoperatively with nutritional supplements.

Frequent deficiency symptoms should be known so 
that they can be compensated for at least around the time 
of the operation. In the field of oral and maxillofacial sur-
gery, these are often associated with alcohol and nicotine.

Smokers usually lack antioxidants due to increased 
occlusive stress and resulting increased consumption. In 
particular, vitamin C, β-carotene, selenium and zinc are 
also involved in weakened immune defence among many 
other nicotine-associated diseases [56–58].

Pathologic alcohol consumption leads to deficiency 
symptoms in many ways. The mucosa is negatively 
affected, intestinal motility is reduced, and the Na–K-
ATPase of the basolateral mucosal membrane is inhib-
ited, which impairs active transport processes in the 
intestinal tract. Patients with increased alcohol consump-
tion are primarily deficient in vitamin B12, but vitamins 

B1, B2 and B6 are also lacking due to insufficient synthe-
sis in the liver. Vitamins A, C and D are less absorbed, 
and folic acid levels are reduced. There is a lack of zinc, 
magnesium and selenium due to insufficient absorption 
[58, 59].

Data also show that elderly and poor patients have a 
significantly greater incidence of vitamin and micronutri-
ent deficiencies than the average population [60].

In this respect, patients with a history of nicotine and 
alcohol consumption, as well as patients from poor and 
older social classes, should be considered at risk of mal-
nutrition and malnourishment and should be given sub-
stitutes if necessary.

In conclusion, it can be stated that dairy products can 
and should serve as a source of nutrition both pre, peri- 
and postoperatively. Avoiding dairy products by switch-
ing to yeast-, pea- or soy-based milk substitutes can be 
useful for lactose-intolerant patients but has negative 
effects on the tooth structure and factors that promote 
wound healing [25, 44, 48]. In particular, many patients 
who have undergone surgery of the oral cavity are 
dependent on a soft diet, which often consists of dairy 
products. They should not be excluded based on ques-
tionable assumptions.

Limitations
Due to the number of 227 observations included in the 
analysis and the fact that the study was only conducted 
in a small part of Germany, it cannot be ruled out with 
certainty that local effects, or an insufficient number of 
cases could have falsified the study results. It is also con-
ceivable that unknown confounders that we did not con-
sider in relation to wound healing may have corrupted 
the results, which is why we can only speak of associa-
tions between the consumption of dairy products and 
wound healing disorders, although we were cautious to 
include all confounders that we found in the literature. 
However, these sources of error were counteracted by 
our consideration of previous illnesses and medication as 
well as the other factors asked about in the patient ques-
tionnaire. The study design and logistic regression model 
were key elements for eliminating those confounding 
effects. Using Table 1, we were further able to show that 
the randomization worked well, and the groups were 
homogeneous, which should counteract the effect of 
unknown confounders. The measurement of dairy prod-
uct consumption in our outpatients could only be carried 
out using a questionnaire, which can lead to distorted or 
inaccurate data. To address this problem, we therefore 
asked about compliance with the assigned study arm in 
item 17 of the postoperative practitioner questionnaire. 
Nevertheless, we had to rely on the patients’ answers, 
which was a problem that could not be resolved. Our 
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Study strongly implicates that there is no causal relation-
ship between higher wound impairment rates and post 
operative dairy product consume but further studies in 
the future are necessary to test this hypothesis. Never-
theless, we believe that our study is a good indicator to 
this hypothesis due to the bicenter, prospective, single-
blinded (practitioner), randomized and controlled study 
design, considering a diverse patient collective in terms 
of healthy outpatients and multimorbid inpatients, as 
well as the logistic regression modelling.

We do not believe that a higher number of patients 
would have changed the outcome towards showing a 
negative effect of dairy product consume on oral wound 
healing.

Summary
To our knowledge, this is the first study based on con-
trolled, prospective, blinded and clinical data to show 
that there is no statistically significant association 
between worse wound healing and dairy product con-
sumption after oral cavity surgery (p = 0.26, OR 0.65, CI 
[0.306; 1.385]). Among 228 patients 227 had complete 
data sets and were used for our statistical analysis. The 
cohort was randomly divided into 105 dairy product 
consumers (intervention group) and 123 without dairy 
products (control group). In total, 45 wound healing 
impairments out of 227 patients (19.82%) were noted, 
including 20 (19.05%) in the group of dairy product con-
sumers (intervention group) and 25 (20.33%) in the con-
trol group.

Dairy product consumption did not lead to worse 
wound healing after surgery of the oral cavity. Even in 
the group with severe wound healing disorders, such as 
infection, necrosis, Os liber or abscess, no major differ-
ences were found in the distribution between the two 
groups. Negative effects attributed to dairy products 
(poorer effect of antibiotics, increased infection rates, 
faster dissolution of suture material and worse wound 
healing) have been refuted in various studies. In contrast, 
dairy products are recommended for a healthy and bal-
anced diet, which is essential for good wound healing. In 
the form of probiotics, dairy products can have a positive 
influence on wound healing.

The main risk factor for nutrition-related wound heal-
ing disorders is therefore in our opinion based on thy 
study not the consumption of dairy products but under- 
or malnutrition. In the field of oral surgery, malnutrition 
is often associated with nicotine or alcohol and is accom-
panied by vitamin and mineral deficiencies such as B12, 
B1, B2, B6, A, C, D and folic acid; β-carotene; as well as 
selenium, magnesium and zinc.

The perfect nutritional supplement for wound healing 
has not yet been identified but should ideally contain a 

high protein intake, n-6 to n-3 unsaturated fatty acids, 
vitamin C, vitamin D, vitamin E, calcium, zinc, magne-
sium and probiotics, as all these substances have shown 
positive effects on wound healing in studies.

Overall, our study provides evidence challenging the 
recommendation against dairy consumption in surgery 
of the oral cavity within the German-speaking world. 
This dogma should therefore be critically questioned. If 
we want to address nutritional factors of wound heal-
ing, we should discuss smoking and alcohol cessation 
programs as well as nutritional supplementation prior 
to and post-surgery or promote recommendations for a 
healthy diet in general.
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