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Abstract

Background: Decades of data demonstrate the overwhelming rates 
of failure to thrive (FTT) nutritional causes (80-90%) even in patients 
with complex medical conditions and diagnoses. Primary care provid-
ers (PCPs), the initial FTT evaluators, have been underrepresented in 
the FTT literature, despite their pivotal role in overseeing manage-
ment. Our purpose was to assess PCPs’ FTT referral strategies and 
their concerns for their FTT patients referred to an academic pediatri-
cian diagnostic clinic.

Methods: We surveyed PCPs who referred FTT patients to a diag-
nostic clinic (the Diagnostic Referral Group (DRG)) for their main 
concern prompting referral, and next management if consult was 
unavailable. Chart review determined the hospitalization rates of FTT 
patients, and DRG interventions.

Results: Of the 81 PCP responses, 66.7% were most concerned with 
an uncertain underlying diagnosis, contrasting with the 20.6% of 
patients that DRG providers suspected to have an organic etiology. 
PCPs’ next preferable management was subspecialist referral (58.0%) 
and hospitalization (22.2%). DRG providers most commonly recom-
mended nutritional interventions such as increasing caloric density, 
decreased snacking and juice, and structured meals for 72.4% of pa-
tients.

Conclusions: This study suggests that FTT due to nutritional causes 
continues to be a challenging diagnosis for PCPs. More investiga-
tion is needed to identify interventions to empower primary pro-
viders to diagnose nutritional causes, such as practical standardized 
assessments to evaluate the nutritional and psychosocial FTT con-
tributors.
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Introduction

Despite overwhelming rates, 80-90%, of nutritional pedi-
atric failure to thrive (FTT), nutrition evaluation is not rou-
tine prior to extensive testing and subspecialty referral [1-4]. 
FTT management is challenged by the absence of consensus 
diagnostic criteria and lack of a practical nutritional assess-
ment tool in clinics [3, 4]. The importance of nutritional causes 
and low utility of exhaustive testing have been shown in both 
populations with underlying medical conditions and otherwise 
healthy children [4-7]. Primary care providers (PCPs), the ini-
tial evaluators of FTT patients, have not been included in the 
FTT management research conversation. Understanding PCP’s 
concerns will enable development of targeted tools and inter-
ventions to identify and manage children with FTT, streamlin-
ing the 5-10% of outpatient pediatric visits for poor weight 
gain [2]. Such efficiency changes have sizeable implications 
on primary care workflow, and on the patients as FTT has last-
ing consequences on physical and intellectual development.

This study investigated: 1) The concerns and manage-
ment strategies of PCPs who referred to a diagnostic clinic, 
the Diagnostic Referral Group (DRG) at Children’s Hospital 
of Pittsburgh (CHP); and 2) The hospitalization rates and inter-
ventions for FTT patients at a diagnostic consult. At the DRG, 
academic pediatricians provided outpatient care to patients 
with complex multisystem diseases [8, 9]. One third of refer-
rals are for poor weight gain.

Materials and Methods

Community physician survey

We surveyed community primary care physicians (Supple-
mentary Material 1, www. theijcp.org ) who referred < 18 
years old for DRG evaluation of FTT evaluated from January 
1, 2012 to December 31, 2016, identified by the International 
Classification of Diseases (ICD)-9 codes 783.0 - 783.43 and 
ICD-10 codes R62.51, R63.5, and R63.8. Respondents were 
excluded if they had referred a patient whose record was not 
included in the study, were a subspecialist practitioner, or sub-
mitted an anonymous survey. Fax and email survey investi-
gated next patient management if DRG appointments were 
unavailable, using a 4-point qualitative likelihood scale of de-
scending preference: “very likely”, “moderately likely”, “not 
at all likely”, and “not selected”, among the options: hospi-
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talization for FTT, a subspecialty consult, and only continu-
ing outpatient care from their office. “Very likely” represented 
the next preferred management. Physicians then selected the 
most important patient and logistical factors for their decision 
to consult the DRG. If a physician had referred multiple pa-
tients, they were asked to respond with a response averaging 
the scenarios. Survey responses were not directly compared to 
referred patient outcomes. This survey was conducted in com-
pliance with the ethical standards of the responsible institution 
on human subjects.

FTT patient chart review

On retrospective chart review, referred patients were included 
in our review for FTT of undetermined etiology if they met 
FTT criteria of weight for age < third percentile, or crossing 
2 centiles down on their growth curve, and excluded from 
the study if they did not meet these weight-for-age criteria, 
had a DRG visit not addressing FTT, or had a hospitalization 
for FTT within 1 year prior to the visit. Our primary outcome 
was hospitalization primarily for FTT within 6 months of a 
DRG visit. Secondary outcomes included DRG interventions, 
laboratory tests, subspecialty referrals and change in z-score 
weight-for-age [10]. We accommodated the heterogeneous 
FTT patient population by performing subgroup analyses, di-
viding patients on the basis of DRG provider impressions in 
documentation: no suspected underlying genetic or congenital 
abnormality to explain the FTT, a suspected but undiagnosed 
genetic or congenital abnormality, and a previously diagnosed 
genetic or congenital abnormality (Table 1). Institutional re-
view board approval for the retrospective chart review was ob-
tained through the University of Pittsburgh prior to initiation 
of data collection. We used a χ2 test for independence on cat-
egorical data, three-way tests performed among the subgroups 

and two-way comparing one category to the average of the 
other two. These two methods were used to test for whether 
the three samples were significantly distinct or if there was 
a single outlying sample. We compared our quantitative data 
such as age or average number of associated medical condi-
tions using a two sample t-test.

Results

Survey response rate was 84.4%. Of the 108 responses, 81 
were included as PCPs (Table 2). Most preferred referral to a 
subspecialist (58%, Fig. 1a). If DRG diagnostic consults were 
unavailable, 22.2% would have hospitalized their patients 
(Fig. 1a). Least preferred was continuing only outpatient care 
(13.6%). Most PCPs (66.7%) were concerned about an un-
certain underlying diagnosis, with FTT severity (37.0%) and 
complex multisystem disease (33.3%) of subsequent priority 
(Fig. 1b).

Records for 257 of 426 patients were included (Table 1), 
with 193 (75.0%) seen for a single consultation visit without 
DRG longitudinal follow-up. The majority of patients were as-

Table 1.  Characteristics of All Patients With FTT, Evaluated by the DRG for FTT Between January 1, 2012 and December 31, 2016.

All FTT patients
Patients with known 
genetic or congeni-
tal diagnosis

Patients with sus-
pected genetic or 
congenital diagnosis

Patients with no 
suspected genetic or 
congenital diagnosis

Number of patients 257 41 (15.9%) 53 (20.6%) 163 (63.4%)
Average age 30.7 months (2.5 years) 57.9 months (4.8 years) 27.4 months (2.3 years) 24.9 months (2.1 years)
Standard deviation 39.79 months 56.7 months 34.89 months 33.05 months
Median age 17 36 16 15
25th, 75th quartiles 8, 24 16, 84 9, 24 6, 24
%Male 59.9 63.4 69.8 55.8
Average weight-for-age z-score 3.01 3.68 3.18 2.79
Standard deviation 1.18 1.84 1.02 0.94
Average number of DRG visits 1.48 2.24 1.83 1.17
Standard deviation 1.07 1.67 1.35 0.49
Average associated diagnoses 1.58 4.98 1.92 0.61
Standard deviation 2.3 2.91 2.12 0.97

The median and quartiles are included for age due to a large positive skew to these data. Percentages given are with respect to total FTT patients or 
with respect to the subgroup considered. FTT: failure to thrive; DRG: Diagnostic Referral Group.

Table 2.  Characteristics of Included Physicians (Community 
Physicians Surveyed) Who Referred Patients With FTT to the 
DRG for FTT Evaluation.

Specialties Respondents Degree Respondents
Pediatrics 58 (72%) MD 73 (90%)
Family medicine 21 (26%) DO 8 (10%)
Medicine-pediatrics 2 (2%)

Percentages given are respective to all included physician responses. 
MD: doctor of medicine; DO: doctor of osteopathic medicine; FTT: fail-
ure to thrive; DRG: Diagnostic Referral Group.
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sessed by the DRG providers as not likely to have a significant 
underlying medical diagnosis, genetic or congenital abnormal-
ity contributing to their FTT. Patients with known significant 
past medical history carried heterogeneous diagnoses, most 
commonly congenital heart disease (20 patients), cleft palate 
(15 patients), associated genetic syndromes (11 patients), and 
cerebral palsy (six patients) presented more severely under-
weight (z = -3.68, P = 0.028), and in which the DRG suspected 
an underlying diagnosis presented less underweight (z = -2.79, 
P = 0.035). Of all patients, 14 (5.4%) were hospitalized for 
FTT within 6 months of a visit. Patients who were hospitalized 
were initially more underweight (z = -3.74, -2.97, P = 0.030). 
Only patients suspected to have underlying undiagnosed dis-
ease showed worsening of weight-for-age z-score prior to ad-

mission.
Most patients had improved weight-for-age z-score, 72 

(76.6%) of the 94 patients with multiple visits or weights. 
Interventions were most commonly utilized, in 186 (72.4%), 
higher in patients without suspected underlying conditions 
(Figs. 2, 3). Recommendations were nutritional and behav-
ioral: increasing caloric intake and caloric density, keeping a 
calorie diary, utilizing structured mealtimes, and decreasing 
snacking and juice (Fig. 3a).

Laboratory investigation was pursued in 136 (52.9%), 
with fewer tests in patients with known conditions (Fig. 2). 
Most common laboratory testing included complete blood 
count (CBC) (57.3%), electrolyte panel (56.6%), thyroid panel 
(27.6%), and celiac panel (19.5%).

Figure 1. (a) PCPs’ most likely next management. (b) Most important factor for DRG referral. PCP: primary care provider; FTT: 
failure to thrive; DRG: Diagnostic Referral Group.

Figure 2. Management at DRG visit. FTT: failure to thrive; DRG: Diagnostic Referral Group.
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Subspecialty evaluation was recommended least com-
monly, in only 95 (37.0%, Fig. 2), more in patients with known 
conditions (27, 65.9%). Patients with known conditions were 
referred to a multidisciplinary feeding clinic (11, 26.8%) while 
those with suspected underlying conditions were referred to 
genetics (16, 30.2%) and gastroenterology (5, 9.4%, Fig. 3b).

Discussion

These findings are a step towards filling the informational gap 
on the escalation of care by assessing the main concerns driv-
ing primary care FTT evaluation. The preference for subspe-
cialist evaluation indicates the concern for a single organ sys-
tem and for an undiagnosed medical condition. The uncertain 
diagnosis as motivating factor for referral is concerning due to 
the breadth of literature demonstrating that over 80% of pedi-
atric FTT is not due to a medical underlying diagnosis [1-3]. 
This study did not capture if concern is due to clinical features, 
time pressures in primary care, restricted nutritional history, or 
medico-legal issues around a missed diagnosis. Regardless of 
the reason, the concern over underlying diagnosis reflects the 
hesitancy to diagnose nutritional causes, in favor of making 
the nutritional cause a diagnosis of exclusion. Feedback from 
this study may be used to optimize community physician out-
patient treatment of FTT by providing tools for identification 
of high-risk FTT patients and emphasizing critical behavioral 
interventions.

The diagnostic clinic managed these referred FTT pa-
tients and maintained hospitalization rates similar to overall 
pediatric rates, despite the increased complexity of cases. Our 
characterization of the referral population replicated previous 
studies with the assessment that most cases were nutritional 
and caloric in nature, and would benefit most from nutritional 
interventions. This replicates the previously demonstrated em-
phasis on behavioral interventions and nutritional etiologies of 
FTT even in patients with demonstrated genetic and congenital 

reasons to be failing to thrive.
The hour-long diagnostic clinic visit enabled thorough 

assessments to generate tailored medical and behavioral in-
tervention strategies, incorporating both nutritional and be-
havioral aspects, likely an advantage in comparison to time 
pressures of primary. The diagnostic clinic recommended in-
terventions with the goal of improving nutritional caloric in-
take and assessing what the patients were actually consuming 
via calorie diary. These interventions, though not uniformly 
applied across the FTT patients, provided effective outpatient 
treatment for the FTT patients, as shown by the overall im-
provement in weight-for-age z-scores over diagnostic clinic 
follow-up and comparable hospitalization rates. This strongly 
replicates the existing pediatric FTT literature which empha-
sizes nutritional interventions to achieve weight gain, which 
has been suggested to preclude extensive medical evaluation.

This study is limited by only studying community provid-
er responses on a subset of their FTT patients. By conducting 
a survey, we incurred a response bias since only those with an 
active clinic, the time and motivation to respond to the sur-
vey responded. The survey itself depended on a hypothetical 
question, which was vulnerable to hindsight bias given that 
community physicians were aware of recommendations from 
the diagnostic clinic at the time of survey. The inability to link 
provider responses and specific concerns to patient outcomes 
limits our ability to interpret whether community physician 
concerns were substantiated in diagnostic clinic findings. The 
retrospective chart review was limited to results within out 
electronic health records and did not capture records from out-
side health systems.

Conclusions

This study found that primary providers who referred pediat-
ric FTT patients to a diagnostic clinic would have otherwise 
favored FTT management utilizing referral to subspecialists, 

Figure 3. (a) DRG interventions. (b) DRG referrals. Diagnostic Referral Group.
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driven by concern for an undiagnosed medical condition. This 
suggests that nutritional causes remain viewed as a diagnosis 
of exclusion. More investigation is needed to establish if pri-
mary providers would be empowered to support nutritional 
causes if given standardized assessments to evaluate the nutri-
tional and psychosocial contributors to patients’ FTT.

Supplementary Material

Suppl 1. Questionnaire provided to community PCPs.
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