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Patients with head and neck cancer (HNC) are at risk for
undernutrition. Dietary counseling during treatment has positive
effects on nutritional status and quality of life, however, the
effects of dietary counseling started before initiation of treatment

are currently unknown. Therefore we assessed the effect of early
individualized dietary counseling (DC) on weight loss, major
complications, and length of hospital stay (LOS) in patients with
HNC. Ninety-five newly diagnosed HNC patients with (risk of)
undernutrition receiving DC were compared to 95 matched HNC
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patients receiving usual nutritional care (UC). Difference in
weight change over time was analyzed by generalized estimating
equations (GEE). Differences in complications and LOS were
studied by Pearson chi-squared and student’s t-tests. Weight
change between diagnosis and end of treatment was ¡6.0 § 6.9%
(DC) and ¡5.4 § 5.7% (UC; GEE: ¡0.4kg, 95% confidence
interval: ¡1.2 to 0.5; P D 0.44). Less DC patients experienced
overall postoperative complications (44%/70%, P D 0.04). No
effect on major postoperative or (chemo)radiotherapy
complications or LOS was found. This study showed a lower
prevalence of overall postoperative complications in HNC
patients receiving DC but could not demonstrate an effect on
weight loss, other complications, and LOS.

INTRODUCTION
Over the past decades, the recognition of disease-related
undernutrition in hospitalized patients has improved in the
Netherlands (1). Currently, nutritional screening is shifting
toward the outpatient setting; earlier recognition of undernutrition creates the opportunity to improve a patient’s nutritional
status before the actual start of medical treatment. From previous research we know that the prevalence of undernutrition in
outpatient departments is highest at the departments of oral
maxillofacial surgery (17%) and oncology (16%) (2). This
emphasizes that patients with head and neck cancer (HNC) are
an important group to focus on.
HNC patients are at risk for undernutrition due to complaints induced by the tumor-localization, causing dysphagia,
odynophagia, and/or oral pain (3–5). In addition, metabolic
alterations induced by the tumor may result in changes in taste
and appetite (6–9). Weight loss is one of the main symptoms
of undernutrition. Because of these tumor-induced problems
with oral intake, (critical) weight loss is observed in 3–52% of
HNC patients before they start medical treatment (10–14).
During treatment, weight often continues to decline due to
treatment related side effects which hamper food intake even
further, such as xerostomia, dysphagia, mucositis, and
anorexia (6,8,15). Undernutrition is associated with loss of
muscle function (16,17), impaired immune function (18),
increased risk of postoperative complications (19–21), longer
hospitalization (22), reduced quality of life (10,23–25), and
increased mortality (26–28). Preventing decline in nutritional
status prior to treatment could be a potential way to reduce
these negative consequences.
A recent systematic review showed that individualized dietary counseling has positive effects on nutritional status and
quality of life in HNC patients during radiotherapy when compared to no counseling or standard nutritional advice by a
nurse (29). Yet, the effects of dietary counseling initiated at
time of diagnosis are currently unknown.
Therefore, the aim of this study was to assess the effect of
early individualized dietary counseling (initiated at the first
outpatient visit) in patients with HNC on weight loss, major
complications, and length of hospital stay.

MATERIALS AND METHODS
Study Design
This study was designed as an intervention study evaluating
the effect of early individualized dietary counseling (DC)
compared to usual nutritional care (UC) in patients with HNC
in terms of weight loss, complications and length of hospital
stay. Patients were treated with either radiotherapy (RT), chemoradiotherapy (CRT), or surgery (combined mandibular
resection; COMMANDO), total laryngectomy (TLE) or
transoral excision (TOE). Timing of data collection is
described in Fig. 1, in which T0 describes first outpatient visit,
T1 describes start of primary anti-tumor treatment, and T2
describes end of primary anti-tumor treatment (surgery: at hospital discharge; (chemo)radiotherapy ([C]RT): 12 weeks after
the start of treatment).

Study Population
This study was part of a project to improve patient care at
the outpatient department of Otolaryngology/Head & Neck
Surgery of the VU University Medical Centre. As of July
2011, in all newly diagnosed HNC patients’ height, weight,
weight history, and oral symptoms were determined by outpatient nurses. All consecutive patients received early individualized DC if they met the following criteria: age 18 years or
older; newly diagnosed with a malignant tumor in the head
and neck area (oral cavity, pharynx, larynx, nasal cavity);
treatment with curative intent; body mass index (BMI)
<20 kg/m2 (<65 yr) or <22 kg/m2 (65 yr), and/or reported
unintentional weight loss 5% in the last 6 m, and/or experienced oral symptoms (dysphagia, chewing problems, or passage problems). Patients with benign tumors, undergoing
palliative treatment, minor surgery during microlaryngoscopy
(e.g., CO2 laser), or patients not able to understand the dietary
advice due to language barriers or cognitive impairment, were
excluded. The study was approved by the ethical review board
of the VU University Medical Center. As the study was part of
a care improvement program, no written informed consent
was obtained from patients.
A control group was drawn from a historical cohort of
newly diagnosed HNC patients who visited the outpatient
department of Otolaryngology/Head & Neck Surgery of the
VUmc between June 2007 and June 2011. Patients were oneto-one matched for the following baseline characteristics;
tumor location (oral cavity, oropharynx, nasopharynx, hypopharynx, larynx, nasal cavity), TNM tumor stage (I–IV), primary treatment (radiotherapy, chemoradiotherapy, surgery),
nutritional screening outcome within 1 week after first outpatient visit [combination of Short Nutritional Assessment Questionnaire (SNAQ) and BMI] (30,31), sex, and age. Matching
was performed blind for any outcome parameter.
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FIG. 1. Data collection on body weight for head and neck cancer patients undergoing surgery and (chemo)radiotherapy. T0 D first outpatient visit; T1 D start of
primary antitumor treatment; T2 D end of primary antitumor treatment; DC D early individualized dietary counseling; UC D usual care.

Nutritional Screening
In both DC and UC patients, nutritional screening was performed by a senior nurse at T0 (during or within 1 week after
first outpatient visit) using the SNAQ (30). As we recently
demonstrated that SNAQ alone is an insufficient tool in detecting undernutrition in the outpatient setting, we used a combination of SNAQ screening outcome and BMI to determine
nutritional status (31). Patients were classified as severely
undernourished when SNAQ  3 and/or BMI <18.5 kg/m2
(<65 yr) or <20 kg/m2 (65 yr); moderately undernourished
when SNAQ D 2 and/or BMI ranged from 18.5 to 20 kg/m2
(<65 yr) or from 20 to 22 kg/m2 (65 yr); and not undernourished when SNAQ  1 and BMI >20 kg/m2 (<65 yr) or
>22 kg/m2 (65 yr) (30–32).
Individualized DC
DC patients were consulted by a dietician within 1 wk after
their first outpatient visit. Dietary counseling was provided
according to the most recent Dutch guidelines (33,34) and
aimed to optimize or maintain nutritional status (35).
Dietary assessment consisted of a dietary recall to determine
current intake of energy, nutrients, and alcohol; an evaluation of
oral symptoms affecting nutritional intake, including the shortened questionnaire on Functional Assessment of Anorexia/
Cachexia Therapy (FAACT A/CS12) (36); and a complete nutritional assessment, including the measurement of weight, fat-free
mass (index) measured with multi-frequency BIA, handgrip
strength, and mid-upper arm (muscle) circumference. Accordingly, the dietician designed an individualized dietary advice

aiming to achieve a recommended protein intake of at least 1.2–
1.5 gram per kg body weight, and a recommended energy intake
according to the Harris Benedict equation (37) with an individual
surcharge for disease and activity (38,39).
The individualized dietary advice initially focused on
improving dietary patterns with normal food intake, proteinand/or energy enrichment, modified texture in patients with
dysphagia, and alleviation of oral symptoms in patients with
oral pain or chewing problems. If patients did not meet their
goals with normal food, oral nutritional supplements (ONS),
and/or tube feeding were provided. Next to oral advice, all
patients received written information, including general nutritional advice for HNC patients, advice on protein- and/or
energy-enriched diet, and information on ONS or tube feeding
if applicable.
In the (approximately) 4 weeks between first outpatient
visit (T0) and start of antitumor treatment (T1), the dietician
consulted the patients weekly by telephone or face-to-face during outpatient or diagnostic hospital visits. Consultation
involved evaluation of weight, nutritional intake, and oral
symptoms, and the dietician gave additional advice or adjusted
the treatment strategy when necessary.

UC
The difference between DC and UC was related to timing
of dietary treatment. Whereas DC patients were offered the
abovementioned dietary treatment regimen in the pretreatment
period, in UC patients, in general, dietary treatment was initiated at start of antitumor treatment (Fig. 1). In the UC group,
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patients were prescribed ONS (standard of 4 packages a day)
by the nurse in case of a SNAQ score of 3 or severe swallowing problems. UC patients were consulted by a dietician before
start of treatment (T0–T1) only on referral by a physician.
During antitumor treatment (T1–T2), all patients (DC and
UC) received protocolized dietary counseling by a dietician;
weekly until discharge in patients undergoing surgery, and in
Weeks 1, 3, 5, 6, 7, 9, and 12 in patients undergoing (C)RT.
Frequency of dietary consultations increased when more problems occurred. Patients undergoing chemoradiotherapy underwent prophylactic percutaneous endoscopic gastrostomy
placement prior to start of CRT treatment in both DC and UC
groups. Tube feeding was started in case of continuing low
intake.
Outcome Variables
Three outcome parameters were compared between DC and
UC: weight change, major postoperative and (chemo)radiotherapy-induced complications, and length of hospital stay.
Data on outcome variables were retrieved from medical
records, except for body weight in the DC group.

malaise-related readmissions within 4 weeks after hospital discharge, reoperation due to wound healing problems or reoperation for fistula, admission to the intensive care unit (ICU), and
in-hospital mortality and were all robust and well-documented
in medical records. All surgical complications obtained from
medical records were discussed with the head and neck surgeon (Simone E. J. Eerenstein).
Data on (C)RT complications were obtained from radiotherapy records, clinical patient records (if applicable), and
discharge letters. In patients undergoing (C)RT, major complications were determined as unplanned hospital admissions
during treatment, and postponement of chemotherapy.
In addition, severe acute toxicity was assessed according to
the Common Terminology Criteria for Adverse Events
(CTCAEv3.0) as determined by the radiotherapist; mucositis
 Grade 3, dysphagia  Grade 3 and xerostomia  Grade 2
during Week 4–8 of (C)RT treatment were compared between
DC and UC groups. In our center, assessment of CTCAE
radiotherapy toxicity scores was introduced in 1997. For HNC
patients undergoing radiotherapy, these scores are documented
according to protocol; weekly during radiation for 8 weeks
and at regular intervals thereafter (41).

Weight Change
Data on body weight were collected at first outpatient visit
(T0), start of primary treatment (T1), and end of primary treatment (T2). In DC patients, body weight and height were measured. Height was measured to the nearest 0.5 cm using a
stadiometer (Seca 222, Seca Medical Scales & Measuring Systems, Birmingham, UK) with the patients standing barefoot. In
patients who were unable to stand, height was retrieved from
self-reported height. Weight was measured to the nearest
0.1 kg using a calibrated electronic scale (Seca 888, Seca
Medical Scales & Measuring Systems, Birmingham, UK).
Patients were wearing light indoor clothes without shoes. A
correction factor of ¡1.6 and ¡1.0 kg for clothes was used in
men and women respectively (40). Furthermore, a correction
factor of ¡0.4 and ¡0.3 kg was used in men and women
respectively, when patients were unable to take off their shoes
(40). In UC patients, data on height and weight were obtained
from medical records and corrected for clothes and shoes
when applicable.
Complications
Data on postoperative complications were systematically
obtained from surgical reports, clinical patient records, and
discharge letters. Patients were dichotomously classified as
having a certain complication or not. Overall postoperative
complications included all complications leading to a complicated postoperative course, with special regard to aspiration
pneumonia, wound infections, fistulas, and major complications. Major postoperative complications were defined as

Length of Hospital Stay
In patients undergoing surgery, length of hospital stay was
recorded. Length of hospital stay is presented for the total surgical group and differentiated for type of surgery.

Statistical Analysis
Comparisons between the DC and UC group were carried
out on an intention-to-treat basis, whereby DC patients were
analyzed in the DC group, regardless whether they had participated in all dietary consultations.
Baseline characteristics of the DC and UC group were
described using means § SD for continuous variables, and frequencies and proportions for dichotomous and categorical
variables.
Differences in body weight change over time between the
DC and UC group were analyzed using generalized estimating
equations with an exchangeable correlation structure, corrected for T0 weight and number of days between measurements to correct for individual variation and the differences in
time span between surgery and (C)RT treatment period. Difference in weight change over time was assessed for all
patients, and for subgroups based on treatment (surgery,
(C)RT) and nutritional status at baseline (no undernutrition,
moderate undernutrition, severe undernutrition).
Differences in complications were compared with Pearson
chi-squared tests. Differences in length of hospital stay were
tested with independent student’s t-tests.
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All analyses were performed using SPSS 20.0 for Windows
(IBM Corp., Armonk, NY). P values of <0.05 were considered as statistically significant.

Downloaded by [Hogeschool Van Amsterdam], [Eva Leistra] at 23:55 30 August 2015

RESULTS
Table 1 summarizes baseline (T0) characteristics of the DC
and the UC group. Groups were comparable for all baseline
characteristics, except for body weight at T0. DC patients had
significantly lower body weight at diagnosis compared to UC
patients (67.9 § 14.1 vs. 72.3 § 15.9 kg; P D 0.04), however

groups were not significantly different for BMI (23.7 §
4.7 vs. 22.7 § 4.4 kg/m2; pD0.14). Twenty-one percent (DC)
and 19% (UC) of patients were scheduled for radiotherapy,
43% (DC) and 45% (UC) underwent chemoradiotherapy,
and 36% (both groups) underwent surgery as primary
treatment.
Three DC patients never started the scheduled curative
intended treatment; 2 rejected their curative intended treatment
(both RT), and 1 died before start of treatment (CRT). No follow-up data are available for these patients. All UC patients
started the scheduled treatment.

TABLE 1
Baseline characteristics of head and neck cancer patients receiving early individualized dietary counseling (DC) or usual care
(UC)

Characteristic
Sex
Male
Female
Agea
Weighta
Heighta
BMIa
Low BMIb
Tumor location
Oral cavity
Oropharynx
Nasopharynx
Hypopharynx
Larynx
Nasal cavity
TNM stage
Stage I
Stage II
Stage III
Stage IV
Nutritional status
No undernutrition
Moderate undernutrition
Severe undernutrition
Primary antitumor treatment
Radiotherapy
Chemoradiotherapy
Surgery
COMMANDO
TLE
TOE

DC (n D 95)

UC (n D 95)

n(%)

n(%)

65(68)
30(32)
62.2 § 10.0
67.9 § 14.1
172.8 § 9.3
23.7 § 4.7
17(18)

69(73)
26(27)
60.5 § 9.8
72.3 § 15.9
174.6 § 8.9
22.7 § 4.4
12(13)

28(29)
32(34)
1(1)
10(11)
20(21)
4(4)

28(29)
32(34)
2(2)
10(11)
20(21)
3(3)

7(7)
9(10)
21(22)
58(61)

5(5)
13(14)
21(22)
56(59)

40(42)
15(16)
40(42)

45(47)
12(13)
38(40)

20(21)
41(43)
34(36)
10(11)
11(12)
13(14)

18(19)
43(45)
34(36)
10(11)
11(12)
13(14)

P value
0.52

0.23
0.04
0.18
0.14
0.31
0.99

0.78

0.71

0.93

BMI D body mass index; COMMANDO D combined mandibular resection; TLE D total laryngectomy; TOE D transoral excision.
a
Mean § SD.
b
Low BMI: <18.5 kg/m2 (<65 years) or <20 kg/m2 (65 years)
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FIG. 2. Changes in body weight over time in head and neck cancer patients
receiving early individualized dietary counseling (DC) or usual care (UC).
T0 D first outpatient visit; T1 D start of primary antitumor treatment; T2 D
end of primary antitumor treatment.

The mean period between diagnosis and start of primary
antitumor treatment was on average 29 § 9 days in the DC
group and 33 § 11 days in the UC group (P < 0.01). Out of
the 95 DC patients, 79 were consulted by a dietician at their
first visit to the outpatient department of Otolaryngology/Head
& Neck Surgery, and 16 were first consulted within 1 week
after this outpatient visit. One patient (RT) refused any dietary
counseling after the first consultation, all other DC patients
were consulted more than once between diagnosis and start of
treatment. Between T0 and T1, 32 patients were prescribed
ONS, and 1 patient was prescribed tube feeding.
Out of the 95 UC patients, 72 were screened for undernutrition at diagnosis, and 23 were screened within 1 week after
diagnosis. In the UC group, 26 patients (27%) were referred to
a dietician for at least 1 consultation between T0 and T1.
Prior to (C)RT treatment, prophylactic percutaneous endoscopic gastrostomy placement was performed in 39 DC and 36
UC patients.

Weight Change
In both groups, body weight declined during the course of
treatment (Fig. 2). On average, DC patients experienced
¡0.7% (§5.5%) weight loss and UC patients experienced
¡0.2% (§3.5%) weight loss between T0 and T1 (P D 0.53).
Only patients with moderate undernutrition at baseline gained
weight between T0–T1 in both groups (2.4% § 5.5% vs. 0.5
§ 1.8; P D 0.25). Between T0 and T2, DC patients experienced ¡6.0% (§6.9%) weight loss and UC patients experienced ¡5.4% (§5.7%) weight loss (P D 0.83). When
corrected for baseline weight and number of days between
measurements, no significant treatment effect for weight
change was observed between DC and UC patients; the estimated difference in weight change between the groups on
average over time was 0.4 lower for DC compared to UC
(95% CI: ¡1.2–0.5; P D 0.44). Also for the subgroup analyses
for treatment or nutritional status at baseline no significant differences were found (Table 2).
Complications
The prevalence of overall postoperative complications
was significantly lower in DC patients compared to UC
patients (respectively, 44% and 70%, P D 0.04). No significant differences were found regarding the prevalence of
pneumonia, oral infections, or fistula. The prevalence of
major postoperative complications was relatively low (12%
vs. 18%) with no statistically significant difference between
the groups (Table 3).
During (C)RT, between T1 and T2, 56% of DC and 54% of
UC patients were admitted during treatment due to intake failure, malaise, impaired renal function, or dyspnea. In 28% of
DC and 19% of UC patients, chemotherapy was postponed or
cancelled (NS; Table 4).
The majority of patients undergoing (C)RT developed
severe acute toxicity in Week 4–8 of radiotherapy. Severity

TABLE 2
Overall treatment effect of early individualized dietary counseling (DC) or usual care (UC) on changes in body weight over time
for all patients and subgroups based on primary treatment and nutritional status at first outpatient visit (T0)

All patients (n D 95)
According to primary treatment
Surgery (n D 34)
(C)RT (n D 61)
According to baseline nutritional status
No undernutrition (n D 40 vs. n D 45)
Moderate undernutrition (n D 15 vs. n D 12)
Severe undernutrition (n D 40 vs. n D 38)

b

95% CI

P value

¡0.4

¡1.2 to 0.5

0.44

0.5
¡0.9

¡0.8 to 1.9
¡2.0 to 0.3

0.43
0.13

¡0.5
¡1.0
0.2

¡1.9 to 0.9
¡2.9 to 1.0
¡1.1 to 1.5

0.48
0.32
0.81

b (and p value) represents the overall treatment effect on body weight over time, derived from generalized estimating equation (GEE) with an exchangeable correlation structure, adjusted for T0 weight and number of days until measurement. (C)RT D (chemo)radiotherapy.
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TABLE 3
Postoperative complications and length of stay (days) in head and neck cancer patients with surgery receiving early individualized dietary counseling (DC) or usual care (UC)

Overall complicationsa
Pneumonia
Oral infection
Fistula
Otherb
Major complications
Reoperation
Readmission <4 wk
ICU admission
In hospital mortality
LOS (days) all patientsc
COMMANDO
TLE
TOE

DC (n D 34)

UC (n D 34)

n(%)

n(%)

P value

15(44)
1(3)
2(6)
1(3)
12(35)
4(12)
2(6)
1(3)
1(3)
0(0)
18.5 § 11.2
22.9 § 6.6
26.0 § 12.7
8.9 § 2.5

21(70)
3(10)
2(7)
2(7)
15(50)
6(18)
5(15)
0(0)
2(6)
0(0)
19.3 § 11.2
23.8 § 9.7
26.8 § 9.4
9.4 § 5.2

0.04
0.24
0.90
0.48
0.24
0.49
0.23
0.31
0.56
—
0.79
0.81
0.87
0.74

LOS D length of hospital stay; COMMANDO D combined mandibular resection; TLE D total laryngectomy; TOE D transoral excision.
a
UC: nD4 missing data on overall postoperative complications
b
Other postoperative complications: bleeding, wound dehiscence, anastomotic leakage, intraoral necrosis, skin necrosis, decubitus (neck), refeeding syndrome,
edema tongue, lung embolism, dyspnea, cardiac insufficiency, atrial fibrillation, hypertension, hypotension, wound infection donor-site free flap, free flap
complication
c
LOS in mean § SD

of mucositis, xerostomia, and dysphagia was not significantly different between groups regarding  Grade 3
mucositis,  Grade 2 xerostomia and  Grade 3 dysphagia
(Table 4).

LOS
In both groups, 34 patients underwent surgery (n D 10
COMMANDO, n D 11 TLE, n D 13 TOE). No significant differences were observed between DC and UC patients

regarding mean length of hospital stay for the total group
(18.5 § 11.2 compared to 19.3 § 11.2 days (P D 0.79), nor
when differentiated for type of surgery (Table 3).

DISCUSSION
This study aimed to determine the effect of early individualized dietary counseling in HNC patients on weight loss,
major postoperative and (chemo)radiotherapy complications,
and length of hospital stay. No effects on any of these primary

TABLE 4
(Chemo)radiotherapy complications in head and neck cancer patients receiving early individualized dietary counseling (DC) or
usual care (UC)
DC (n D 57)a
n/n
Unplanned admission
Postponement of chemotherapy
Acute toxicityc
Mucositis  3
Xerostomia  2
Dysphagia  3

b

UC (n D 61)
(%)

n/n

b

(%)

P value

32/57
11/39

(56)
(28)

33/61
8/43

(54)
(19)

0.82
0.30

30/48
36/47
25/47

(63)
(77)
(53)

33/58
42/59
37/59

(57)
(73)
(63)

0.56
0.53
0.32

DC D n D 1 died before start of treatment (CRT), n D 1 died in first week of treatment (CRT); n D 2 were allocated to RT but never started treatment.
n/n D number of cases/number of patients with data on complication.
Acute toxicity according to the Common Terminology Criteria for Adverse Events (CTCAEv3.0).

a

b
c
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outcomes could be demonstrated. However, we found a significantly lower rate of overall postoperative complications in
patients receiving DC.
To our knowledge, no other studies have been performed on
the effectiveness of individualized dietary counseling offered
in such an early stage of diagnosis. As described earlier, studies have been limited to effects of dietary counseling on nutritional status of HNC patients undergoing (C)RT during
antitumor treatment (29). Three studies in patients undergoing
radiotherapy showed a beneficial effect of individualized dietary counseling during treatment on weight change during
treatment (42), or 12 (43), and 16 (44) weeks after commencing radiotherapy. In HNC patients undergoing surgery, studies
have been performed on the effect of pretreatment nutritional
support on nutritional status, complications, length of hospitalization and survival (45–50). However, these RCTs were
mostly limited to a pretreatment time period less than 11 days,
and most studies investigated the effect of immunonutrition
only (45,46,49,50).
Apart from a significant difference in overall postoperative complications, no effects on primary outcomes could
be demonstrated. The mechanism is unclear as other outcomes were not improved. The occurrence of postoperative
complications could be influenced by a worsened nutritional status in terms of low protein and energy intake, but
may also be dependent on other factors, such as factors
related to the surgical procedure. Moreover, complications
may be related to a deprived immune status caused by
insufficient intake of vitamins and trace elements, frequently observed in this patient group with a high prevalence of smoking and drinking habits (51). We speculate
that the quality of nutrition with regard to vitamins and
trace elements was better in DC patients due to the dietetic
involvement, conceivably leading to a lower risk of infections (52), but we have no data to support this hypothesis.
Identifying these factors associated with clinical outcomes
would provide more insight in the risk of developing
weight loss or complications and the role of nutritional status and early dietary intervention in this course.
There are several possible explanations for not finding a
treatment effect on the main outcomes. The additional
value of dietary counseling was mainly expected to commence in the weeks between diagnosis and start of treatment, as this was the period in which DC patients were
systematically consulted by a dietician according to the
new treatment protocol. During antitumor treatment, all
patients, both DC and UC, received the same protocoled
nutritional treatment. The time of 4 weeks prior to treatment may have been too limited to improve the patients’
nutritional status. In comparison, a study of van den Berg
et al, comparing the effect of individualized dietary
counseling and standard care between diagnosis and rehabilitation, could only demonstrate a significant difference
in weight loss at 2 months after treatment (44).

Another factor explaining no treatment effect, is the fact
that patients in the UC group could have had dietary
counseling and/or ONS between T0 and T1 as well, making both interventions less distinguishable. In the UC
group, 26 out of 95 patients had been consulted by a dietician between diagnosis and start of treatment, although
their dietary counseling was not as intensive as in the DC
group. Moreover, for UC patients with a SNAQ score  3
or extensive swallowing problems, ONS were prescribed
by the senior nurse who had performed the screening.
Thirty UC patients had a SNAQ score  3, and subsequently should have been prescribed ONS, but this number
could have been higher. In the DC group, comparable numbers were found; 32 patients were prescribed ONS and one
patient was prescribed tube feeding initiated by the dietician at first outpatient visit.
Ravasco et al. (53) showed that during RT treatment in
HNC patients, providing individualized dietary counseling is
more effective than adding ONS to the regular diet on nutritional intake, nutritional status, oral symptoms and quality of
life in medium term (3 months after end of RT). However, a
statistically significant increase in both energy (>300 kcal/
day) and protein (>35 g/day) intake was observed in short
term (between start and end of RT) in the ONS group (53).
Prescribing ONS to our UC population may have increased the
nutritional intake, and therefore reduced the contrast in dietary
intervention between the two groups and could explain the
fact that no differences were found on main outcomes.
A major strength of this study is the thorough matching procedure based on 6 different criteria and blinded for any outcome parameter. By matching intervention patients to patients
treated for the same health problems in the past, we created
two comparable groups at baseline, with regard to gender, age,
BMI, tumor location, TNM stage, nutritional status, and primary treatment.
There are also several limitations of the study design that
need to be discussed. First, as this study was started as a project to improve patient care, we compared our prospectively
included DC cohort to a historical cohort of carefully matched
patients receiving usual care. Patients in the DC group were
included in the study when they had a low BMI, weight loss,
or if they were at risk of undernutrition due to oral symptoms
(dysphagia, chewing problems, or passage problems). Accordingly, all 40 DC patients who were not undernourished according to the classification of SNAQ C BMI, did experience any
of these oral symptoms. For patients in the UC group, information on oral symptoms could not structurally be obtained from
medical records, so we did not use this as a matching criterion.
As patients were matched for the same tumor types and stages,
a comparable distribution of oral symptoms was expected.
However, as this could not be confirmed by data, UC patients
with no undernutrition according to SNAQ C BMI at baseline
may have been in a better nutritional condition than those in
the DC group.
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Secondly, we were partly dependent on data reported in
medical records (radiotherapy records, surgical reports and
discharge letters). The absence of a treatment effect on
weight change may also be related to the method of data
collection. Whereas in DC patients weight was measured at
all moments, in UC patients, weight could have been measured or recalled. At T0, weight was measured in 31% of
UC patients, although this was 74% at T1. From literature
it is known that overweight persons tend to underestimate
their weight, whereas underweight persons tend to overestimate their weight (54,55). Consequently, relative weight
change in UC patients may be biased, but we cannot state
toward what direction.
Thirdly, because of the retrospective design, we were
unable to compare data regarding changes in muscle mass and
muscle strength between groups, as these measurements were
not routinely carried out in the historical cohort. Weight loss
reflects both loss of fat mass and loss of fat free mass. Finding
no significant differences in weight loss does not imply that
muscle mass did not change significantly (50,56). Distinguishing between these components gives more insight in a patient’s
nutritional and physical condition. A better condition (e.g.,
better lean mass) could be associated with less complications,
less tiredness of energy, but also a better quality of life or better survival (57).
Therefore, in future research, a prospective design is recommended to assess changes in body weight, muscle mass,
and muscle strength. It would also be worthwhile to study the
effects on quality of life.
There is a growing body of evidence that dietary treatment
during antitumor treatment has beneficial effects on nutritional
status and quality of life (29,58). We therefore expect that dietary treatment initiated at diagnosis would be beneficial as
well, but this has not been studied sufficiently. Moreover, there
is still no international consensus on the optimal form and timing of nutritional support in this patient group (59,60).
As dietary counseling during treatment is standard care in
the Netherlands and several other countries (58,60), and in
most centers dietary counseling in the pretreatment period
becomes standard care as well, it could be discussed whether
performing a RCT to assess the effectiveness of dietary treatment will be ethical. We therefore advise to focus on identifying risk profiles (which patients do benefit most from the
provided intervention?) to establish and evaluate an individualized approach.
In conclusion, this study could not demonstrate an effect
of early individualized dietary counseling compared to usual
care in patients with HNC on weight loss, major surgical,
and (C)RT complications and length of hospital stay, but
showed a lower prevalence of overall postoperative complications. A plausible explanation for this limited effect is the
minimal contrast between DC and UC. This study is the first
to assess the effect of early dietary intervention in HNC
patients, and provides a basis for further research.
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