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Abstract
Lactose intolerance (LI) is a very common condition but, despite many efforts of the Italian National Health Service to 
reduce diagnostic delay of chronic disorders and provide prompt treatments, its early diagnosis remains an unmet need. In 
addition, the COVID-19 pandemic has exacerbated this problem, due to the conversion of many public health services to 
COVID centers. This study aims to analyze the diagnostic journey of patients suffering from LI, taking into account the 
duration of the process, associated costs, and impact on quality of life. Anonymous surveys were designed and distributed 
to patients with LI as well as physicians involved in LI management. The data were analyzed to determine the time required 
for a reliable LI diagnosis and average costs. Diagnostic delay of LI proved to be longer than 2 years, its impact on quality of 
life proved to be moderate to high in most of participants, especially in their psychosocial domain, and average costs proved 
to be high. Further investigations are needed to determine the economic burden of maintaining an asymptomatic status in 
patients with LI.
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Introduction

Lactose intolerance (LI) is a clinical condition character-
ized by predominantly gastrointestinal symptoms evoked 
by lactose ingestion in people with lactose malabsorption. 
Lactose malabsorption is caused by an insufficient diges-
tion of lactose due to a partial or complete deficiency of the 
intestinal enzyme lactase, responsible for its physiological 
break down into glucose and galactose, the two monosac-
charides which form lactose [1–3]. LI is the most frequent 
enzyme intolerance and it was acknowledged by the World 
Health Organization (WHO) as a food intolerance. It is esti-
mated that lactose malabsorption afflicts around 70% of the 
worldwide population, although the number of individuals 
diagnosed with LI is still low [4, 5].

Currently, the H2-Lactose Breath Test (H2-LBT) repre-
sents the gold standard to diagnose lactose malabsorption. 
The test detects the peak of hydrogen excretion in breath 
during a period up to 7 h after oral administration of a water 
solution containing lactose, indicating the fermentation of 
malabsorbed lactose by the colonic microbiota [6].

The LCT C/T-13910 genetic test discriminates between 
the primary and the secondary form of lactose malabsorp-
tion. It is a rapid test detecting the presence of the C/T-13910 
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polymorphism located 14 kb upstream of the LCT gene, 
which has a genetic tendency towards lactase-non-persis-
tence in Caucasian population [7–10].

The management of LI patients, from diagnosis to treat-
ment, involves several professional figures, such as gastro-
enterologists, dietitians, nutritionists, allergologists, and the 
duration of diagnostic approach may be prolonged due to the 
need of multiple consultations and diagnostic tests. Moreo-
ver, due to the overlap of LI symptoms with other condi-
tions, such as celiac disease or irritable bowel syndrome, 
the diagnosis of LI represents a clinical challenge, causing 
also an increase of costs. Generally, patients undergo a long 
and non-linear diagnostic process to identify the presence of 
this condition [11, 12].

Commonly, hospital availability of H2-LBT is limited, 
resulting in both patients inconvenience, extension of wait-
ing lists and delayed diagnosis. During the COVID-19 health 
emergency, breath tests were suspended due to the high risk 
of viral transmission raising from both the aerosol-generat-
ing procedures and the long stay of patients in the outpatient 
clinic [13]. Moreover, during the pandemic, oral swabs were 
mainly used for SARS-Cov-2 diagnosis and they were not 
available for LCT C/T-13910 genetic testing [14].

Finally, the reconversion of public health services to 
center for the diagnosis and treatment of SARS-Cov-2 infec-
tion slowed considerably down the rhythm of both screen-
ing programs and routine medical activities. Consequently, 
overcrowded waiting lists resulted in a worsening of the 
diagnostic delay of all chronic conditions.

The 2021 report from the Italian National Statistical 
Institute (ISTAT) indicates an increase of people who had 
to forego specialist consultations and diagnostic screenings 
compared to 2019 [15]. This critical scenario becomes even 
more impressive if we consider that, in 2019, before the 
COVID-19 pandemic, the IX Rbm-Censis Report published 
by the Italian Centre for Social Investment Studies (Censis) 
already showed that the extended waiting lists of the Ital-
ian National Health Service forced 19.6 million Italians to 
consult private healthcare [16].

The main reason for giving up public medical services 
is the excessive length of the waiting lists, hindering visit 
schedule. This problem concerns first specialistic visits 
(25.3%), diagnostic exams (19.2%), surgical procedures 
(13.3%), and check-ups/follow-ups (8.3%). For instance, 
scheduling the first outpatient gastroenterological visit might 
be characterized by a wait time of up to 300 days or arrang-
ing a check-up appointment can take up to 100 days [17]. 
Consequently, patients frequently switch to private health 
care services. Unfortunately, private services are much more 
expensive than public hospitals resulting in an increase of 
costs. The Pit Salute 2023 Report states that among Italian 
patients who use private healthcare services, 33.3% incur 
costs for specialist visits, 17.9% incur costs for diagnostic 

exams, and 9.4% for drugs not freely distributed by Italian 
National Health Service [17].

Based on these considerations, Italian lactose-intolerant 
patients' association (AILI, Associazione Italiana Latto-
Intolleranti Aps) has brought attention to the discomfort 
experienced by patients with suspected LI, running the risk 
for an increase of both inappropriate self-diagnosis and dan-
gerous self-prescribed diets. Accordingly, AILI promoted 
this survey to analyze the diagnostic path of patients with 
suspected lactose malabsorption, considering both the length 
of the entire process and its costs. Moreover, it was analyzed 
how LI impacts quality of life.

Materials and methods

To obtain an overview of the current Italian diagnostic sce-
nario of intolerant patients, two anonymous surveys were 
designed. The questionnaires were developed in partnership 
between AILI and Faculty of Human Nutrition Sciences, 
Department of Pharmacy, University of Pisa and were devel-
oped using Google Forms.

The first survey consisted of 24 anonymous questions 
to patients with known lactose intolerance to understand 
patients’ diagnostic journey and to estimate both the related 
costs and the impact on the quality of life. All the ques-
tions are listed in the Supplementary Material (Table S1). 
The survey was distributed through the AILI’s website and 
through its official social channels (Facebook and Instagram) 
and it was made available to responders with a dedicated link 
for the period from 17th October 2022 to 31st January 2023.

The questionnaire reached a total of 2233 participants. In 
2185 of these participants, a diagnosis of lactose malabsorp-
tion was established.

Some questions were multiple-choice questions, allow-
ing the selection of more than one answer from the different 
available options, while others were single-choice questions 
allowing the selection of a single answer.

The second survey was directed to a wide range of health-
care figures involved in the management of LI such as gen-
eral practitioners, gastroenterologists, allergologists, and 
nutritionists. This questionnaire, another anonymous Google 
Forms module, was distributed by AILI through all the Pro-
vincial Medical Professional Boards, directly contacted by 
mail, to reach general practitioners, gastroenterologists, and 
allergologists. A similar process was implemented to distrib-
ute the questionnaire to dieticians and nutritionists as well, 
involving Biologists and Nutritionists Professional Boards.

The questionnaire consisted in 17 questions and it was 
completed by 97 participants. All the questions are listed in 
the Supplementary Material (Table S2).

In order to estimate the average cost of healthcare ser-
vices offered through public healthcare, the price list edited 
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by Italian Regions including the full range of outpatient 
diagnostic and therapeutic procedures, were consulted. The 
documents edited by the local Lombardia, Toscana, and Pug-
lia regional authorities, which were taken as a reference for 
the North, Centre and South of Italy, respectively, were also 
used. These documents are accessible on the websites of the 
respective Italian Regions. An average cost representative of 
the entire nation was estimated.

For the evaluation of the mean cost of private health-
care, CupSolidale, was consulted [18]: it is an independent, 
online, real-time aggregator, and comparator of healthcare 
services that monitors the availability of private facilities 
across the country.

The aim of the CupSolidale platform is to facilitate access 
to health services for users through a simplified procedure 
that reduces time and facilitates the doctor–patient relation-
ship. CupSolidale Srl is not owned by doctors or medical 
companies, pharmaceutical companies, government agen-
cies, neither any private healthcare facilities. The site is 
financed by fees paid by medical institutions, analytical 
laboratories, or healthcare facilities for the online booking 
services, banner ads, and site sponsors [18].

Furthermore, the costs of medications and food supple-
ments commonly used by intolerant patients to alleviate 
symptoms were also calculated. Drugs and food supple-
ments, along with their prices, were selected based on the 
most recommended category by physicians.

Descriptive statistics were used to report participant 
demographics and characteristics regarding the impact of 
LI on quality of life. The same procedure was carried out for 
the questionnaires directed to medical personnel. Frequen-
cies and percentages were used for categorical data.

Results

The demographic characteristics of LI patients are shown 
in Table 1.

The average age (± SD) of the sample was 35 ± 12.2 years. 
The large majority of the sample was represented by female 
subjects below 45 years of age. Geographic distribution was 
balanced among the Italian macroregions.

Table 2 shows the main symptoms of patients at the diag-
nosis time and the relative diagnostic approach. More than 
80% of the participants were diagnosed with validated tests 
(82.7%), while one out of five was diagnosed without tests.

In patients diagnosed with tests, the prevalence of bloat-
ing and abdominal pain, abdominal cramps, diarrhea, and 
flatulence was similar to patients diagnosed without test. 
Among patients diagnosed without tests, those who self-
diagnosed their intolerance mainly reported abdominal 
bloating and/or pain (22.3%), while only 1.5% reported diar-
rhea. On the contrary, in patients diagnosed by their general 

practitioner on the basis of anamnestic evaluation, diarrhea 
was the most commonly reported symptom (25.1%).

As far as diagnostic tests are concerned, the majority of 
patients underwent LBT while in patients diagnosed without 
tests, roughly half self-reported diagnosis and the other half 
were diagnosed on the basis of anamnestic data by general 
practitioners (Table 2).

The vast majority of patients who underwent diagnostic 
testing were diagnosed more than 3 years ago (54.9%).

As expected, the main reason guiding the choice of per-
forming diagnostic tests in public hospitals or private setting 
relates to costs and length of waiting lists. In particular, peo-
ple affirm a preference for the SSN to reduce costs (74.5%) 
and for private facilities to drastically reduce waiting lists 
(62.9%). People from the three geographic areas provided 
similar answers.

Figure 1 shows the physician consulted to diagnose lac-
tose intolerance and the management of this condition. 
Half of the patients diagnosed without tests are managed 
by their general practitioner (48.1%) (Fig. 1a), who mainly 
associated symptoms to lactose ingestion and recom-
mended the exclusion of milk and dairy products from the 
diet (72.6%) (Fig. 1b). In 21.8% of individuals diagnosed 
without tests, no examinations were scheduled, including 

Table 1   Demographic characteristics of patients with lactose malab-
sorption (n = 2185)

Gender %

Females 91.7
Males 8.3
Age (years)
  < 18 3.5
 18–24 16.4
 25–34 37.2
 35–44 22.4
 45–54 12.6
 55–64 6.1
  > 65 1.8

Region of origin
 North-West 27.1
 North-East 14. 3
 Centre 19.4
 South 25.9
 Islands 13.3

Profession
 Employee 50.5
 Freelancer/Entrepreneur 10.5
 Homemaker 7.9
 Retired 2.3
 Student 21.0
 Unemployed 7.8
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routine blood tests, coeliac disease serology, or screening 
for thyroid disease.

Patients with test-based diagnosis were mainly man-
aged by general practitioners (59.7%) and in a minority 
of cases by gastroenterologists (21.3%) (Fig. 1c). In this 
context, general practitioners are accustomed to prescrib-
ing diagnostic tests (37.8%), with 23.2% of GPs attributing 
the symptoms to stress, 22.8% referring patients to another 
specialist, and 16.2% recommending the elimination of 
milk and dairy products from the diet, as reported by the 
surveyed patients (Fig. 1d).

To diagnose LI, LBT or genetic test were mainly per-
formed and, in a minority of case, allergy tests (7.7%), 
stool cultures (10%) and fecal calprotectin tests (5.7%) 
were also conducted.

As far as diagnostic delay is concerned, in 40.6% of the 
cases, there was a time lapse of more than 2 years between 
the appearance of the first symptoms and the reliable diag-
nosis (the day the test was performed). In 15.6% of cases, 
this time lapse was between 1 and 2 years (Fig. 2).

Considering drug treatments and dietary modifica-
tions, the drugs most frequently used were antidiarrhoeics 
(15.5%), anti-reflux (12.9%), and symptomatic drugs for 
abdominal pain (16%). In contrast, patients who self-diag-
nosed or received a diagnosis without tests did not report 
the use of drugs (33.5%) and mainly relied on dietary sup-
plements (21.6%).

Both groups of participants agreed that LI has a con-
siderable negative impact on quality of life, as expressed 
in Fig.  3. Moreover, 68.9% of participants reported a 
medium-to-strong impact on their psycho-social well-
being (Fig. 3b), and 59.7% reported a significant impact 
on work due to their intolerance (Fig. 3c).

Considering the whole group of participants, it emerges 
that specific symptoms do not represent drivers to seek 
medical care. The majority of participants first turn to gen-
eral practitioners (57.7%) or gastroenterologists (20.1%), 
and in both cases for gastrointestinal symptoms (68.2%), 
such as diarrhea or constipation and bloating and/or 
abdominal pain. On the contrary, when skin rashes are 
present, patients turn to allergologists (8.9%).

According to CupSolidale and regional price lists, the 
average healthcare cost is estimated to be €495 in the 
private health system and €262 in public hospitals. It is 
important to note that these estimates represent a mean 
value of costs, as the cost of a LBT performed in public 
hospitals is €28, while in private healthcare services it 
ranges from €35 to €180. Similarly, the LCT C/T-13910 
genetic test is generally not available in public hospitals, 
and private services offer this test with costs ranging from 
€50 to €170 [18].

The second survey investigated the attitudes of general 
practitioners and specialists (n = 97), including gastroenter-
ologists, allergologists, and nutritionists.

Table 2   Distribution of subjects 
between test- and no test-based 
diagnoses

*Food intolerance tests were included among the group of diagnostic tests because patients frequently 
undergo these tests, despite the limited scientific evidence supporting their accuracy

Test-based diagnosis 
n = 1807 (82.7%)

Not tested-based 
diagnosis n = 378 
(17.3%)

N (%) N (%)
Main symptoms
 Bloating and/or abdominal pain 322 (17.8%) 51 (18.1%)
 Abdominal cramps 264 (14.6%) 43 (14.8%)
 Diarrhea 241 (14.1%) 47 (16.4%)
 Meteorism and/or flatulence 239 (13.2%) 41 (14.2%)

Test performed
 LBT 1312 (77.2%)
 LCT C/T-13910 genetic test 135 (7.5%)
 LBT and LCT C/T-13910 genetic test 99 (5.5%)
 Food intolerance tests* 261 (14.4%)
 Self-reported diagnosis 172 (45.5%)
 Anamnestic diagnosis by general practitioner 206 (54.5%)

Time elapsed since diagnosis
 Less than 1 year 315 (17.5%)
 From 1 to 3 years 402 (22.2%)
 More than 3 years 1041 (54.9%)
 From the birth 49 (2.7%)
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This survey showed that 71.1% of general practitioners 
suggested to patients with typical gastrointestinal symptoms 
to avoid milk and dairy products from their diet, while only 
18.4% of them prescribed tests. In particular, in 33.3% of 
the cases they suggested LBT and in 26.7% celiac disease 
serology.

According to gastroenterologists and allergologists, 
41.7% of patients spontaneously decided to consult a spe-
cialist, as it was not suggested by other physicians.

It is noteworthy that the frequency with which individu-
als consult a general practitioner, a gastroenterologist, an 
allergist or a nutritionist for gastrointestinal symptoms after 
consumption of lactose is relatively high. In particular, as 
illustrated in Fig. 4, general practitioners receive patients 

complaining of gastrointestinal symptoms at least once a 
week or once a month (52.6%), gastroenterologists and aller-
gists report that they receive these patients at least once a 
day or once a week (66.6%), and nutritionists at least once a 
week or once a month (78.7%).

Discussion

To our knowledge, this is the first survey investigating 
diagnostic delay and costs of LI. The analysis of the first 
questionnaire suggests that the diagnostic delay of LI is sig-
nificant. More than 40% of patients reported a diagnostic 
delay longer than 2 years. Therefore, for a 2-year period, 

Fig. 1   Responses to the questionnaires administered to patients with 
LI, according to their diagnostic approach. a Physician consulted 
by patients diagnoses without tests b Diagnostic suggestions by the 
general practitioner to patients diagnosed without tests to manage the 

condition. c Physician consulted by patients diagnosed with tests d 
Diagnostic suggestions by the general practitioner to patients diag-
nosed with tests to manage the condition



	 Internal and Emergency Medicine

patients with LI seek medical care, undergo diagnostic tests 
and follow treatments without a definitive diagnosis. Unfor-
tunately, our questionnaire’s design did not allow for a more 
precise quantification of this period, but we can analyze at 
least three main reasons for this delay.

First of all, a frequent underestimation of this condition 
is detectable in clinical practice of both general practitioners 

and specialists. A still too high portion of patients were diag-
nosed on an anamnestic basis, without the support of diag-
nostic tests, beside previous results unequivocally showed 
that patients’ judgement of the relationship between lactose 
intake and symptom onset is largely inaccurate [19]. Hydro-
gen breath test is very accurate to diagnose lactose malab-
sorption but an accurate test to diagnose lactose intolerance 
is not yet available: it was recently demonstrated the inac-
curacy of the monitoring of symptom onset after lactose oral 
load [20, 21]. However, results of H2-LBT, integrated by the 
information provided by genetic test, allow to discriminate 
between patents with a high risk and low risk of suffering 
from lactose intolerance [22].

Secondly, the length of waiting lists for reliable diagnostic 
tests at a reasonable cost, accessible to everyone through the 
public health service, represents a main factor for diagnos-
tic delay. Under this light, the recent impact of COVID-19 
pandemic on Italian health service worsened this problem. 
The conversion of many public hospitals to COVID centers 
limited the possibility to undergo many ambulatory diagnos-
tic tests, inducing an enormous lengthening of waiting lists.

Still today, up to 4 years after the first disease wave, the 
elongation of waiting lists for common diagnostic tests rep-
resents an important problem for public health services. 
Unfortunately, the unavailability of data on the diagnostic 

Fig. 2   Diagnostic delay time from onset of symptoms to definitive 
diagnosis

Fig. 3   Impact of LI on quality of life
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delay and costs before COVID-19 pandemic makes impos-
sible the comparison with our results.

Finally, the need to seek care in private centers to undergo 
both visits and diagnostic tests increases the burden of the 
disease and limits patients request for medical care. The pre-
vision of supporting high costs represents also a brake of 
patients’ journey and increases diagnostic delay.

Accordingly, it was not a surprise that lactose intolerance 
negatively impacts on patients’ quality of life, in particular 
their psycho-social well-being.

Our results emphasize the need for an increased aware-
ness of the impact lactose intolerance has on the general 
well-being of patients. Food intolerances suffer from the 
skepticism of many physicians, underestimating this con-
dition. Very frequently, a simple but shallow recommen-
dation to avoid dairy products is the unique therapeutic 
measure prescribed, forgetting clinical consequences of 
this restrictive diet on bone mass and mineral metabolism 
[23], in particular in female patients, heavily exposed to 
bone derangement in peri-menopausal and post-menopau-
sal periods. Moreover, this diet modification could lead 
to nutritional deficiencies, particularly in vitamin D and 
calcium. Therefore, it is not advisable to exclude milk 

and dairy products from the diet [24–26]. In addition, in 
our study, the number of female participants was higher 
than male, reaching a rate of 9:1. A similarly large dif-
ference was observed also in previous studies suggesting 
that women tend to search for the causes of their symp-
toms, more frequently than males, even when they are mild 
[27–29].

It is also crucial to increase the awareness of the general 
population on the inaccuracy of several tests, available in 
private setting but not in public hospitals, claiming to detect 
food intolerances. Scientific validation of these tests is lack-
ing and their reproducibility was never tested. Due to incor-
rect indications and a lack of attention by physicians, many 
people spontaneously undergo these tests in private settings, 
without the awareness of their inaccuracy [30]. Accordingly, 
in 2018, the Italian Ministry of Health approved a document 
depicting the approach strategy needed for food intolerance 
and debunking unhelpful self-diagnosis. It should be under-
lined that relying on unvalidated tests frequently causes a 
wrong diagnosis with at least two main consequences: first 
of all, a wrong diagnosis causes a wrong treatment, secondly, 
a wrong diagnosis causes a further delay of the correct one 
[31].

Fig. 4   The frequency with which professionals receive patients complaining of gastrointestinal symptoms after milk and dairy products consume
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Moreover, it should be emphasized that also diagnostic 
delay causes a reduction of quality of life, due to the need to 
consult multiple healthcare services and specialists. After 
each medical consultation, further diagnostic tests and treat-
ments are prescribed causing both further psychological dis-
tress and negative patients’ expectation.

The impact of diagnostic delay on patients’ quality of 
life proved to be significant. Performing targeted clinical 
tests in a timely manner could mitigate these uncomfort-
able situations, as while waiting for a diagnosis, patients 
continue to experience symptoms causing loss of work days 
and reduced productivity. Among patient-related causes for 
diagnostic delay, it should be also underlined that the dif-
ficulty of patients with gastrointestinal symptoms to define 
the correct relationship between symptoms and food intake. 
Accordingly, our results agree with previous findings that 
reported the negative impact of LI on the daily life and psy-
chological well-being of affected individuals [28, 29]. This 
negative impact on quality of life is present also in other 
gastrointestinal diseases, also exacerbated by the COVID-19 
pandemic, as recently reported, for instance, in patients with 
celiac disease [32–34] and IBS. Furthermore, due to their 
overlapping clinical presentation, LI is frequently misdiag-
nosed and a wrong diagnosis of IBS is done, in particular 
when diarrhea is present. Consequently, both diagnostic 
delay and patient quality of life worsen [35, 36].

Conclusions

In conclusion, we showed that LI is characterized by a 
significant diagnostic delay due to underestimation of the 
disease, length of waiting lists, and remarkable costs. Both 
disease and difficulties in patients’ journey cause a reduction 
of quality of life. Moreover, an improvement of physician 
awareness of the burden of the disease could be useful to 
reduce the impact of the disease on both quality of life and 
diagnostic delay. Accordingly, it seems appropriate the plan-
ning of information campaigns to improve the knowledge of 
the disease and the correlated unmet needs.

Further studies are needed to investigate the costs required 
to maintain an asymptomatic status in these patients, con-
sidering the follow-up visits, nutritional consultations, and 
drugs.
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